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PREFACE. 


In  presenting  to  the  public  the  fifth  volume  of  the  se- 
ries of  the  "  Annual  Eecord  of  Science  and  Industry/'  a 
few  words  in  explanation  appear  to  be  called  for. 

In  each  of  the  successive  numbers  already  published, 
new  features  have  been  introduced,  suggested  by  expe- 
rience as  well  as  by  the  advice  of  the  scientific  collabora- 
tors and  friends  of  the  editor.^  These  are  exemplified  in 
part  by  the  increasing  number  of  communications  and 
criticisms  on  progress  in  the  various  branches  of  science, 
and  by  the  greater  extent  of  historical  r^um&  given 
under  the  caption  of  "General  Summary  of  Progress." 
These  have  gradually  increased  in  the  successive  years 
from  16  pages  in  the  volume  for  1871,  to  272  in  that 
herewith  presented. 

The  editor  has  been  pleased  to  notice  that  his  endeavors 
thus  to  increase  the  value  of  the  work  have  been  on  the 
whole  cordially  appreciated  by  the  public  at  large.  With 
much  of  praise,  however,  sundry  friendly  suggestions  for 
modifications  and  improvements  have  been  made  which 
merit  attention.  It  has  been  urged,  on  the  one  hand,  that 
some  new  facts  and  memoirs  deserving  of  attention  have 
not  been  referred  to ;  on  the  other,  that  the  preliminary 

m 

*  Among  those  who  have  taken  part  in  the  preparation  of  the  historical 
Sommaries,  or  of  abstracts  of  articles  belonging  to  their  respective  specialties, 
or  who  have  supplied  early  reports  of  their  own  original  researches,  maj  be 
mentioned :  Professors  Simon  Newcomb,  Cleveland  Abbe,  Edward  S.  Hol- 
den,  Theodore  Gill,  and  O.  T.  Mason,  of  Washington ;  Professors  G.  F. 
Barker,  E.  D.  Cope,  and  Dr.  William  Wahl,  of  Philadelphia ;  Professor  C. 
F.  Himes,  of  Carlisle,  Pa. ;  Dr.  Charles  Ban,  of  New  York ;  Dr.  E.  S.  Dana, 
of  Kew  Haven ;  Professor  W.  O.  Atwater,  of  Middletown,  Conn. ;  Dr.  T. 
Steny  Hnnt,  of  Boston;  Dr.  A.  S.  Packard,  Jr.,  of  Salem;  Professor  Asa 
Gray  and  Dr.  W.  G.  Farlow,  of  Cambridge ;  Professor  Hamilton  L.  Smith, 
of  Geneva,  N.  Y. ;  Professor  F.  W.  Clarke,  of  Cincinnati ;  Prof.  A.  W.  Ben- 
nett, of  London,  and  other  gentlemen  who  prefer  to  remain  unnamed. 


(iv)  PREFACE, 

Summaries  of  Progress  would  be  sufficient  alone,  without 
any  paragraphs  recording  individual  discoveries.  It  would, 
of  course,  be  impossible  to  satisfy  such  discrepant  opinions, 
and  in  this  dilemma  the  only  resource  left  to  the  editor 
has  been  to  follow  a  mean  which  he  hopes  will  be  re- 
garded by  most  as  a  tolerably  happy  one.  It  must  be  re- 
membered that  far  more  than  ten  times  the  space  con- 
tained in  the  present  volume  would  be  necessary  to  give 
even  an  approximately  complete  abstract  of  the  progress 
of  science  in  each  of  the  departments  embraced  within 
the  scope  of  this  work:  much  more  than  tliat  amount 
will  in  fact  be  employed  in  the  annual  reports  that  are 
hereafter  to  be  made  and  published  on  the  progress  of  the 
several  departments  of  science  for  the  past  year.  These 
reports,  for  1875,  however — unlike  the  present  volume — 
will  not  appear  till  at  least  one,  and,  in  some  cases,  two  or 
three  or  even  four  yeare  have  elapsed.  These  too  are,  to 
a  certain  extent,  addressed  rather  to  experts  and  special 
students  in  the  various  branches  of  science  than  to  the 
general  reader,  for  whom  the  "Annual  Record"  is  more 
especially  designed.  In  them  the  several  branches  em- 
braced herein  are  respectively  reported  upon,  in  volumes 
varying  from  little  less  than  five  hundred  pages  to  nearly 
two  thousand  each  year.  Each  special  department  of  sci- 
ence has  now  its  own  organ  for  the  record  of  discoveries 
within  its  domain.  All  these  are  extremely  useful  to  the 
investigator,  and  enable  him  to  economize  precious  time, 
that  would  otherwise  be  spent  in  frequent  reference  to 
numerous  volumes,  some  of  which  are  almost  or  quite  in- 
accessible to  all  save  a  favored  few.  Several,  also,  are 
very  elaborate,  and  the  special  subdivisions  within  a  single 
branch  are  reported  upon  by  experts  in  the  respective  sub- 
divisions. Excellent  examples  of  such  reports  are  found  in 
the  Jahresherichte  and  JaJirbucher^  published  in  Germany, 
on  the  mathematical,  physical,  and  chemical  sciences. 
Some  branches  have  even  two  or  more  annual  works  de- 
voted to  the  record  of  progress  in  their  several  spheres ; 
such  are  especially  Zoology,  on  which  one  report  is  pub- 
lished in   Germany  and  another  in  England ;  Botany, 
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which  has  one  in  Holland  and  another  in  Germany ;  while 
for  Anatomy  there  are  two  in  Germany  alone.  To  re- 
ports like  these  (for  the  most  part  enumerated  in  the  vol- 
ume for  1874)  must  the  student  refer  who  desires  to  ob- 
tain information  respecting  tlie  more  technical  or  special 
facts  or  generalizations  that  have  been  announced.  The 
present  volume  can  administer  to  their  needs  only  to  a 
limited  extent.  But  the  editor  hopes  that  by  the  i-e- 
lations  which  he  has  established  with  a  number  of  the 
most  eminent  cnltivatoi'S  of  the  different  departments  of 
science  in  this  country,  and  through  their  co-operation,  he 
has  been  enabled  to  present  as  complete  and  reliable  a 
r68nin6  of  discovery  as  can  reasonably  be  expected  within 
the  limited  space  to  which  an  annual  like  the  present 
must  be  restricted. 

As  now  presented,  the  Secord  has  two  distinct  parts : 
(1)  the  historical  summaries  of  progress  during  the  past 
year,  and  (2)  the  paragraphs  communicating  in  brief  the 
I'esuits  of  investigations  by  special  scientists,  or  respect- 
ing certain  subjects.  The  advantages  of  the  paragraph 
method,  so  generally  in  vogue  in  analogous  publications 
in  the  English  and  other  languages,  are  combined  with  the 
more  consecutive  atid  eliminating  characteristics  of  the 
historical;  the  latter  is  a  much  more  prominent  feature 
in  the  present  volume  than  in  any  of  its  predecessors,  and 
special  attention  will  be  devoted  to  it  in  the  future. 

A  list  of  some  of  the  more  prominent  publications  on 
scientific  subjects  which  have  appeared  during  the  past 
year  has  been  prepared  for  this  volume.  In  the  selections 
for  this  list  we  have  been  chiefly  guided  by  the  com- 
mendatory notices  which  have  appeared  in  the  more 
prominent  scientific  journals  of  the  day,  and  references 
to  the  pages  of  the  journals  wherein  the  works  catalogued 
are  reviewed  are  given.  As  the  journals  in  question  are 
generally  easily  accessible,  the  reader  is  thus  furnished 
with  a  trustworthy  guide  in  his  selection  of  books. 

Spencer  F.  Baibd. 

Smithsonian  Ihstitutiok,  Wabhikotov,  March  28, 1876. 
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SCIENTIFIC  AND  INDUSTRIAL  PROGKESS 
DURING  THE  YEAR  1875. 


On  account  of  the  importance  of  the  cultivation  of  pure 
Mathematics  among  American  scientists,  we  note  first  that 
the  editor  of  27ie  AncHyfX^  Professor  J.  E.  Hendricks,  of  Des 
Moines,  Iowa,  states  that  a  nnmber  of  his  subscribers  have 
concluded  to  discontinue  their  subscriptions,  since  the  subjects 
discussed  in  that  mathematical  journal  are  too  difficult,  and 
some  of  his  friends  advise  him  to  make  the  contents  of  The 
Analyst  somewhat  more  elementary,  and  to  give  small  premi- 
ums to  clubs,  prizes,  etc.  He  states,  however,  that  the  pub- 
lication was  inaugurated,  not  with  the  hope  of  being  able  to 
make  it  popular  at  present,  but  for  the  purpose  of  affording 
a  medium  for  the  interchange  of  thought  by  students  and 
teachers  of  mathematics.  Hence  he  does  not  anticipate  that 
any  person  will  subscribe  who  will  not  derive  from  it  knowl- 
edge to  the  extent  of  its  cost ;  and  that  The  Analyst  will 
continue  to  be  a  medium  for  interchange  of  thought,  but 
will  not  become  to  any  great  extent  purely  an  educational 
journal.  The  great  good  that  will  result  to  the  progress  of 
mathematical  studies  in  this  country  by  the  presence  among 
us  of  a  good  mathematical  journal  is  sufficient  to  justify 
Mr.  Hendricks  in  his  self-imposed  labors  and  expensive  un- 
dertaking. 

American  mathematicians  have  contributed  two  valuable 
papers  to  the  theoiy  of  the  movements  of  systems  of  planets, 
etc.  Of  these,  the  first,  by  Newcomb,  on  the  "  General  Inte- 
grals of  Planetary  Motion,'^  was  published  by  the  Smithsonian 
Institution ;  the  second,  by  Hill,  on  the  *^  Development  of  the 
Perturbative  Function,"  is  to  be  found  in  The  Analyst. 

The  theoretical  researches  of  Le  Verrier  into  the  movements 
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And  general  perturbations  of  the  eight  principal  planets  hav- 
ing at  length  been  brought  to  a  conclusion,  he  has  presented 
an  account  of  them  to  the  French  Academy  of  Sciences,  and 
announces  that  his  tables  of  Saturn,  Uranus,  and  Neptune 
are  rapidly  approaching  completion. 

The  somewhat  startling  announcement  recently  made  by 
Mr.  Stockwell,  of  Ohio,  that  he  had  discovered  important 
errors  in  the  mathematical  portions  of  the  accepted  lunar 
theories,  and  which  he  has  undertaken  to  correct,  has,  we  be- 
lieve, been  negatived  by  the  reply  of  Schjellerup,  of  Copen- 
hagen, according  to  whom  the  error  is  apparently  on  Mr. 
Stock  well's  own  side. 

Veltmann  applies  to  the  general  law  of  movements  of  three 
or  more  bodies  the  calculus  of  determinants,  and  in  this  way 
arrives  at  some  interesting  formulas. 

ASTRONOMY. 

Observers,  ObseTvatories,  and  Instruments.— The  publica- 
tion of  the  excellent  series  of  astronomical  engravings  has 
been  concluded  by  the  Observatory  at  Harvard  College. 
The  text  is  also  prepared,  and  will  probably  be  published 
immediately  on  the  appointment  of  Professor  Winlock^s  suc- 
cessor. 

The  observatory  erected  on  the  grounds  of  Columbia  Col- 
lege, in  New  York,  has  been  connected  with  the  systems  of 
telegraph  lines  throughout  the  city,  and  will,  it  is  hoped, 
soon  be  in  a  position  to  systematically  furnish  standard  time 
to  that  city. 

The  great  Cnssegrainian  reflector,  of  26  inches'  aperture, 
constructed  by  Dr.  Henry  Draper,  has  been  properly  mount- 
ed in  a  dome,  with  every  convenience  for  use,  at  his  fatber^s 
country-seat  at  Hastings-on-the-Hudson  ;  but  its  great  pow- 
ers have  not,  as  yet,  on  account  of  bad  weather,  been  fully 
demonstrated.  For  the  sake  of  astronomy  in  America,  it  is 
to  be  hoped  that  he  may  be  able  to  wrest  from  many  business 
cares  some  time  for  the  prosecution  of  astronomical  physics. 

In  connection  with  the  observations  of  the  transit  of  Ve- 
nus, it  should  be  mentioned  that  the  American  parties  owe  a 
great  deal  of  their  success  in  photographic  matters  to  the 
friendly  counsel  of  Dr.  Draper,  who  very  generously  devot- 
ed two  months'  time  to  the  proper  outfit  of  the  parties  in 
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this  respecty  and  who  has  received  in  return,  from  the  Tran- 
sit of  Yenas  Commission,  a  beautiful  gold  medal,  as  an  ac* 
knowledgment  of  his  gratuitous  services. 

The  observatory  erected  several  yeara  ago  by  Professor 
Mayer  in  connection  with  Lehigh  University,  and  now  for 
some  time  unused,  has  been  placed  in  charge  of  Mr.  C.  L. 
Doolittle. 

The  directorship  of  the  observatory  at  Cincinnati,  which 
has  been  vacant  since  1872,  has  recently  been  filled  by  the 
election  of  Mr.  Ormond  Stone. 

The  hdpes  expressed  in  the  Annucd  for  1874,  as  to  the 
speedy  realization  of  the  great  project  of  Mr.  James  Lick, 
of  California,  have  been  somewhat  dampened  by  the  occur- 
rence of  a  legal  controversy  —  which  seems  an  inevitable 
attendant  of  every  great  bequest  for  the  advancement  of 
learning.  The  original  trustees  having  returned  into  Mr. 
Lick's  bands  the  trust  confided  to  them,  he  appears  now, 
from  what  we  can  gather,  to  have  personally  interested  him* 
self  in  the  execution  of  bis  own  plan;  and  it  is  announced 
that  he  has  made  a  formal  offer  to  the  trustees  of  Santa 
Clara  County,  in  which  he  proposes  to  erect  his  observatory, 
on  the  summit  of  Mount  Hamilton,  provided  the  proper 
authorities  will  be  at  the  expense  of  a  well-graded  carriage- 
road  from  the  base  to  the  summit. 

The  rage  for  large  objectives  continues  as  active  as  ever. 
It  is  said  that  the  glass  for  making  one  of  30  inches  in  di- 
ameter is  now  held  by  Yale  Collie. 

The  report  of  the  National  Observatory  of  the  Argentine 
Confederation  for  the  year  ending  November,  1874,  has  been 
received,  and  it  appeara  therefrom  that  Dr.  Gould,  the  di* 
rector,  has  labored  with  an  energy  rarely  equaled  for  the  con- 
summation of  the  great  works  undertaken  by  him. 

For  the  new  observatory  at  Quito,  under  the  superintend- 
ence of  Father  Menten,  a  fine  telescope  has  been  constructed 
by  Merz.  It  has  a  clear  aperture  of  0  Paris  inches,  and  a 
focal  length  of  117  inches. 

It  is  stated  that  Professor  Gonzalez,  director  of  the  Na- 
tional Observatory  at  Bogota)  has  resigned  his  position  in 
order  to  establish  a  new  and  private  observatory,  at  an  alti- 
tude of  nine  thousand  feet,  in  latitude  4^^  north. 

The  new  observatory  at  Oxford  has  received  as  its  direc- 
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tor  the  Rev.  C.  Pritchard,  Savilian  professor  of  astronomy  at 
the  university. 

The  observatory  at  Twickenham,  belonging  to  Mr.  Bishop, 
and  for  a  long  time  occupied  by  Mr.  Hind,  as  observer,  is 
shortly  to  be  dismantled,  and  its  instruments  presented  to 
the  Koyal  Observatory  at  Naples. 

The  astronomical  school  established  at  Montsouris,  under 
the  authority  of  the  French  Bureau  of  Longitudes,  was  opened 
on  the  3d  of  October  with  six  pupils.  The  period  of  study 
is  six  months. 

The  new  meridian  room,  intended  for  the  use  of  the  French 
Bureau  of  Longitudes,  was  opened  on  the  2d  of  October. 

A  magnificent  astronomical  establishment  is  being  erected 
at  Potsdam  for  the  express  purpose  of  studying  the  sun. 

The  French  government  has  taken  steps  toward  the  estab* 
lishment  of  a  physical  observatory  in  the  neighborhood  of 
Paris,  under  the  direction  of  Janssen.  The  building  will 
probably  be  located  either  at  Versailles  or  Montelhuy. 

Le  Yerrier  proposes  to  furnish  ordinary  standard  time  by 
telegraphic  communication  to  all  the  public  clocks  of  Paris. 

The  observatory  of  the  University  of  Moscow,  Russia,  has 
published  the  second  volume  of  its  annals,  which  contains  val- 
uable photographs  of  a  series  of  sixteen  drawings  of  the  belts 
of  Jupiter,  and  of  the  physical  appearance  of  Coggia's  comet. 

The  Melbourne  Observatory  has  published  the  first  *' Mel- 
bourne General  Catalogue  of  St^rs.'' 

Mr.  C.  W.  Pritchett  has  received  an  endowment  of  $30,000 
for  the  observatory  of  the  Pritchett  Academy,  at  Glasgow, 
Missouri.  The  obsei*vatory  possesses  one  of  Alvan  Clark's 
12-inch  equatorials. 

The  observatory  of  the  Lehigh  University,  at  Bethlehem, 
Pa.,  organized  by  Professor  A.  M.  Mayer,  has  secured  Mr. 
Doolittle  as  astronomer.  Mr.  Doolittle  was  formerly  on  the 
Northwestern  Boundary  Survey,  and  hopes  to  make  good 
use  of  his  present  opportunities. 

The  observatory  at  Gettysburg,  Pa.,  has  been  placed  in 
charge  of  Professor  P.  H.  Bickee.* 

Mr.  Sayce  has  given  some  interesting  items  with  reference 
to  the  early  history  of  astronomy  among  the  Chaldeans; 
According  to  him,  astronomy  was  brought  to  this  people  by 
the  Acadians,  who,  when  they  came  westward  from  the  mount- 
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ains  of  Elam,  foand  a  cognate  race  already  settled  in  Chaldea. 
Having  with  them  built  the  great  cities  of  Babylonia,  they 
were  themselves  subsequently,  between  the  30th  and  40th 
centuries  B.C.,  conquered  by  the  Semites,  who  are  known  to 
history  as  the  Chaldeans.  By  this  ancient  people  the  divis- 
ions of  the  zodiac,  the  days  of  the  week,  the  months,  and  the 
year  were  established.  Four  and  sixty  were  their  most  fa- 
vorite subdivisions  and  multiples. 

Mr.  T.  J.  Lowry,  of  the  Coast  Survey,  describes  a  new  in- 
strument based  upon  the  principle  of  the  sextant,  by  which 
two  adjacent  angles  can  be  at  once  measured  by  one  observ- 
er. It  therefore  allows  one  peraon,  by  observing  three  dis- 
tant stations,  to  fix  his  position  in  the  three-point  problem ; 
the  new  instrument  will  doubtless  prove  of  great  service  in 
surveying. 

Mr.  Christie  states  that  he  has  been  employing  for  a  year 
past  the  photometer  invented  by  him,  and  finds  that  the  prob- 
able error  of  a  stellar  magnitude  is  only  the  twentieth  part. 
A  feeble  red  star  is,  according  to  him,  more  easily  distin- 
guished than  a  feeble  blue  star. 

It  is  proposed,  on  the  occasion  of  the  celebration  of  the 
centenary  of  the  Genevan  Society  of  Arts,  founded  in  1776, 
to  distribute  prizes  to  the  makers  of  those  chronometers 
which  withstand  the  somewhat  severe  test  applied  by  the 
committee  of  examination. 

The  astronomical  necrology  embraces  Mr.  Henry  Twit- 
cheli,  whodied  on  the  26th  of  February  at  Cincinnati,  at  the 
age  of  59.  Mr.  Twitchell  was  for  twenty  years  the  honored 
assistant  and  the  principal  observer  at  the  observatory  of 
that  city.  Strictly  speaking,  he  was  the  contriver  of  the 
first  chronograph  ever  constructed. 

Hofrath  Hennert  Schwabe  died,  at  the  age  of  85,  at  Dessau, 
Germany.  His  discovery,  after  forty  years  of  observation,  of 
the  periodical  nature  of  the  phenomena  of  the  solar  spots, 
will  long  remain  a  brilliant  example  of  the  value  of  persever- 
ing observations. 

The  Snii^ — The  most  important  researches  on  the  solar 
phenomena  have  been  those  of  Professor  Langley,  of  Pitts- 
burgh. As  the  result  of  some  six  years'  patient  observations 
he  has  been  able  greatly  to  add  to  our  knowledge  of  the  pe- 
culiarities of  the  sun.    After  having  succeeded  in  optical 
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analyses  of  the  structure  of  the  solar  surface,  as  was  ex- 
plained in  the  Annual  for  1874,  he  has  now  called  to  his  aid 
photometry  and  the  thermo-electric  pile.  He  finds  that  the 
nuclei  of  the  solar  spots  are  cooler  than  the  neighboring  bright 
portions  of  the  sun's  sui'face,  but  in  general  warmer  than  the 
limb  of  the  sun  as  seen  through  the  solar  atmosphere.  He 
has,  moreover,  shown  that  the  light  and  heat  which  we  re- 
ceive from  the  sun  emanates  from  the  supei*ficies  of  the  nu- 
cleus, which  is  covered  by  a  thin  layer  of  gaseous  material, 
which  latter  absorbs  both  heat  and  light ;  but  in  so  doing 
exercises  a  distinct  selective  power  in  that  the  absorption  of 
the  lower  or  heat  rays  of  the  spectrum  is  to  the  absorption 
of  the  visual  rays  as  one  to  six.  He  finds,  moreover,  that  a 
sensible  amount  of  heat  is  received  from  those  portions  of  the 
lower  envelope  that  are  distant  thirty  seconds  of  arc  from 
the  visible  limb  of  the  sun. 

Pickering  and  Strange  have  investigated,  photometrically, 
the  amount  of  light  absorbed  by  the  solar  atmosphere.  The 
probable  error  of  the  result  is  exceedingly  small,  and  shows 
that  the  light  at  the  edge  is  about  four  tenths  of  that  at  the 
centre.  It  appears  to  them  that  there  is  a  slightly  different 
distribution  of  the  light  across  the  polar  and  the  equatorial 
diameters. 

Professor  Mayer  has  continued  to  develop  his  method  of 
obtaining  the  isothermals  of  the  solar  disk,  and  is  now  hav- 
ing a  telescope  arranged  for  the  purpose  of  making  continu- 
ous observations  in  this  novel  and  interesting  field.  He  sug- 
gests that  the  discordance  in  results  obtained  by  Secchi  and 
Langley  may  possibly  be  due  to  the  fact  that  these  observ- 
ers have  thrown  the  image  of  the  sun  upon  inclined  instead 
of  horizontal  disks  of  paper,  thereby  introducing  superficial 
currents  of  air,  whose  presence  he  found  extremely  deleteri- 
ous to  his  own  results,  and  which  were  almost  entirely  obvi- 
ated by  employing  a  perfectly  horizontal  plane  of  projection. 

Although  our  review  strictly  begins  with  November,  1874, 
yet  we  will  not  omit  to  notice  the  work  of  Violle,  published 
a  little  earlier  than  that  date,  on  the  effective  temperatni*e  of 
the  sun.  Assuming  that  the  mean  emissive  power  of  the  sun 
is  sensibly  equal  to  that  of  steel  in  fusion,  Violle  concludes 
that  the  true  temperature  of  the  sun  is  about  two  thousand 
degrees. 
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analyses  of  the  structure  of  the  solar  surface,  as  was  ex- 
plained in  the  Annual  for  1874,  he  has  now  called  to  his  aid 
photometry  and  the  thermo-electric  pile.  He  finds  that  the 
nuclei  of  the  solar  spots  are  cooler  than  the  neighboring  bright 
portions  of  the  sun's  sui'face,  but  in  general  warmer  than  the 
limb  of  the  sun  as  seen  through  the  solar  atmosphere.  He 
has,  moreover,  shown  that  the  light  and  heat  which  we  re- 
ceive from  the  sun  emanates  from  the  snpexiicies  of  the  nu- 
cleus, which  is  covered  by  a  thin  layer  of  gaseous  material, 
which  latter  absorbs  both  heat  and  light ;  but  in  so  doing 
exercises  a  distinct  selective  power  in  that  the  absorption  of 
the  lower  or  heat  rays  of  the  spectrum  is  to  the  absorption 
of  the  visual  rays  as  one  to  six.  He  finds,  moreover,  that  a 
sensible  amount  of  heat  is  received  from  those  portions  of  the 
lower  envelope  that  are  distant  thirty  seconds  of  arc  from 
the  visible  limb  of  the  sun. 

Pickering  and  Strange  have  investigated,  photometrically, 
the  amount  of  light  absorbed  by  the  solar  atmosphere.  The 
probable  error  of  the  result  is  exceedingly  small,  and  shows 
that  the  light  at  the  edge  is  about  four  tenths  of  that  at  the 
centre.  It  appears  to  them  that  there  is  a  slightly  different 
distribution  of  the  light  across  the  polar  and  the  equatorial 
diameters. 

Professor  Mayer  has  continued  to  develop  his  method  of 
obtaining  the  isothermals  of  the  solar  disk,  and  is  now  hav- 
ing a  telescope  arranged  for  the  purpose  of  making  continu- 
ous observations  in  this  novel  and  interasting  field.  He  sug- 
gests that  the  discordance  in  results  obtained  by  Secchi  and 
Langley  may  possibly  be  due  to  the  fact  that  these  observ- 
ers have  thrown  the  image  of  the  sun  upon  inclined  instead 
of  horizontal  disks  of  paper,  thereby  introducing  superficial 
currents  of  air,  whose  presence  he  found  extremely  deleteri- 
ous to  his  own  results,  and  which  were  almost  entirely  obvi- 
ated by  employing  a  perfectly  horizontal  plane  of  projection. 

Although  our  review  strictly  begins  with  November,  1874, 
yet  we  will  not  omit  to  notice  the  work  of  Violle,  published 
a  little  earlier  than  that  date,  on  the  effective  temperature  of 
the  sun.  Assuming  that  the  mean  emissive  power  of  the  sun 
IS  sensibly  equal  to  that  of  steel  in  fusion,  Violle  concludes 
that  the  true  temperature  of  the  sun  is  about  two  thousand 
degrees. 
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As  the  firstrfraits  of  the  labors  of  the  spectroscopic  exam- 
ination  of  the  spectra  of  transparent  sabstances,  Lockyer  an- 
nounces the  probable  existence  in  the  solar  reversing  layer 
of  strontium,  cadmium,  lead,  copper,  cerium,  and  potassium. 

The  eclipse  of  the  sun  of  the  dth  of  April  was  successfully 
observed,  the  photographic  observations  in  Siam  being  es- 
pecially successful.  It  is  considered  that  evidence  of  high  im- 
portance was  obtained  bearing  upon  the  general  nature  of  the 
spectrum  of  the  coronal  atmosphere ;  the  tendency  being  to 
conclude  that  the  higher  regions  of  the  solar  envelope  differ 
chemically  from  the  lower  regions;  the  lower  portions,  in  fact, 
being  composed  of  less  complex  chemicals  at  a  high  temper- 
ature, while  the  lower  temperature  of  the  upper  portions  al- 
lows of  the  formation  of  more  complex  bodies. 

Fubg  has  published  a  discussion  of  numerous  observations 
of  the  diameter  of  the  sun,  and  finds  no  difference  between  the 
polar  and  equatorial  diameters.  The  views  of  Father  Rosa 
as  to  the  variable  diameter  of  the  sun  have  been  already 
noticed  by  us.  These  views  have  been  lately  defended  by 
Secchi,  as  the  editor  of  the  posthumous  papers  of  Father 
Rosa. 

The  Planets. — Le  Verrier  has  presented  to  the  Paris  Acade- 
my of  Sciences  his  numerical  tables  of  the  movements  of  Sat- 
urn. They  are  based  principally  upon  the  observations  at 
Greenwich  and  Paris.  This  completes  his  work  for  all  the 
bodies  of  the  solar  system^ 

The  measurements  obtained  by  Colonel  Tennant  by  means 
of  Airy's  double-image  micrometer  during  the  transit  of  Ve- 
nus have  been  subjected  by  him  to  some  discussion,  and  he 
thinks  he  has  a  decided  indication  of  the  elliptic  form  of  the 
disk  of  the  planet  Yenus. 

Dr.  Galle  has  published  the  results  of  his  discussion  of  the 
observations  of  the  asteroid  Flora,  which  were  made  in  con- 
cert by  various  observatories  for  the  determination  of  the 
solar  parallax.  His  definitive  result  is  8,87'',  which  agrees 
very  closely  with  the  preliminary  results  derived  by  M.  Pui- 
seux  from  French  observations  of  contact.  From  the  con- 
course of  various  methods  to  its  determination,  we  may  be 
sure  that  this  important  element  will  soon  be  accurately 
known.  No  results  for  the  value  of  the  solar  parallax,  based 
on  measurements  of  photographs,  have  yet  been  published. 
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analyses  of  the  structure  of  the  solar  surface,  as  was  ex- 
plained in  the  Annual  for  1874,  he  has  now  called  to  his  aid 
photometry  and  the  thermo-electric  pile.  He  finds  that  the 
nuclei  of  the  solar  spots  are  cooler  than  the  neighboring  bright 
portions  of  the  sun's  sui'face,  but  in  general  warmer  than  the 
limb  of  the  sun  as  seen  through  the  solar  atmosphere.  He 
has,  moreover,  shown  that  the  light  and  heat  which  we  re- 
ceive from  the  sun  emanates  from  the  8npei*ficies  of  the  nu- 
cleus, which  is  covered  by  a  thin  layer  of  gaseous  material, 
which  latter  absorbs  both  heat  and  light ;  but  in  so  doing 
exercises  a  distinct  selective  power  in  that  the  absorption  of 
the  lower  or  heat  rays  of  the  spectrum  is  to  the  absorption 
of  the  visual  rays  as  one  to  six.  He  finds,  moreover,  that  a 
sensible  amount  of  heat  is  received  from  those  portions  of  the 
lower  envelope  that  are  distant  thirty  seconds  of  arc  from 
the  visible  limb  of  the  sud. 

Pickering  and  Strange  have  investigated,  photometrically, 
the  amount  of  light  absorbed  by  the  solar  atmosphere.  The 
probable  error  of  the  result  is  exceedingly  small,  and  shows 
that  the  light  at  the  edge  is  about  four  tenths  of  that  at  the 
centre.  It  appears  to  them  that  there  is  a  slightly  different 
distribution  of  the  light  across  the  polar  and  the  equatorial 
diameters. 

Professor  Mayer  has  continued  to  develop  his  method  of 
obtaining  the  isothermals  of  the  solar  disk,  and  is  now  hav- 
ing a  telescope  arranged  for  the  purpose  of  making  continu- 
ous observations  in  this  novel  and  interesting  field.  He  sug- 
gests that  the  discordance  in  results  obtained  by  Secchi  and 
Langley  may  possibly  be  due  to  the  fact  that  these  observ- 
ers have  thrown  the  image  of  the  sun  upon  inclined  instead 
of  horizontal  disks  of  paper,  thereby  introducing  superficial 
currents  of  air,  whose  presence  he  found  extremely  deleteri- 
ous to  his  own  results,  and  which  were  almost  entirely  obvi- 
ated by  employing  a  perfectly  horizontal  plane  of  projection. 

Although  our  review  strictly  begins  with  November,  1874, 
yet  we  will  not  omit  to  notice  the  work  of  Violle,  published 
a  little  earlier  than  that  date,  on  the  effective  temperature  of 
the  sun.  Assuming  that  the  mean  emissive  power  of  the  sun 
IS  sensibly  equal  to  that  of  steel  in  fusion,  Violle  concludes 
that  the  true  temperature  of  the  sun  is  about  two  thousand 
degrees. 
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As  the  first-froits  of  the  labors  of  the  spectroscopic  exam- 
ination of  the  spectra  of  transparent  substances,  Lockyer  an- 
nounces the  probable  existence  in  the  solar  reversing  layer 
of  strontium,  cadmium,  lead,  copper,  cerium,  and  potassium. 

The  eclipse  of  the  sun  of  the  6th  of  April  was  successfully 
observed,  the  photographic  observations  in  Siam  being  es- 
pecially successful.  It  is  considered  that  evidence  of  high  im- 
portance was  obtained  bearing  upon  the  general  nature  of  the 
spectrum  of  the  coronal  atmosphere ;  the  tendency  being  to 
conclude  that  the  higher  regions  of  the  solar  envelope  differ 
chemically  from  the  lower  regions;  the  lower  portions,  in  fact, 
being  composed  of  less  complex  chemicals  at  a  high  temper- 
ature, while  the  lower  temperature  of  the  upper  portions  al- 
lows of  the  formation  of  more  complex  bodies. 

Fubg  has  published  a  discussion  of  numerous  observations 
of  the  diameter  of  the  sun,  and  finds  no  difference  between  the 
polar  and  equatorial  diameters.  The  views  of  Father  Rosa 
as  to  the  variable  diameter  of  the  sun  have  been  already 
noticed  by  us.  These  views  have  been  lately  defended  by 
Sccchi,  as  the  editor  of  the  posthumous  papers  of  Father 
Rosa. 

The  Planets. — Le  Verrier  has  presented  to  the  Paris  Acade- 
my of  Sciences  his  numerical  tables  of  the  movements  of  Sat- 
urn. They  are  based  principally  upon  the  observations  at 
Greenwich  and  Paris.  This  completes  his  work  for  all  the 
bodies  of  the  solar  system^ 

The  measurements  obtained  by  Colonel  Tennant  by  means 
of  Airy*8  double-image  micrometer  during  the  transit  of  Ve- 
nus have  been  subjected  by  him  to  some  discussion,  and  he 
thinks  he  has  a  decided  indication  of  the  elliptic  form  of  the 
disk  of  the  planet  Venus. 

Dr.  Galle  has  published  the  results  of  his  discussion  of  the 
observations  of  the  asteroid  Flora,  which  were  made  in  con- 
cert by  various  observatories  for  the  determination  of  the 
solar  parallax.  His  definitive  result  is  8.87'',  which  agrees 
very  closely  with  the  preliminary  results  derived  by  M.  Pni- 
seux  from  French  observations  of  contact.  From  the  con- 
course of  various  methods  to  its  determination,  we  may  be 
sure  that  this  important  element  will  soon  be  accurately 
known.  No  results  for  the  value  of  the  solar  parallax,  based 
on  measurements  of  photographs,  have  yet  been  published. 
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analyses  of  the  stractare  of  the  solar  surface,  as  was  ex- 
plained in  the  Annual  for  1874,  he  has  now  called  to  his  aid 
photometry  and  the  thermo-electric  pile.  He  finds  that  the 
nuclei  of  the  solar  spots  are  cooler  than  the  neighboring  bright 
portions  of  the  sun's  sui'face,  but  in  general  warmer  than  the 
limb  of  the  sun  as  seen  through  the  solar  atmosphere.  He 
has,  moreover,  shown  that  the  light  and  heat  which  we  re- 
ceive from  the  sun  emanates  from  the  supei'ficies  of  the  nu- 
cleus, which  is  covered  by  a  thin  layer  of  gaseous  material, 
which  latter  absorbs  both  heat  and  light ;  but  in  so  doing 
exercises  a  distinct  selective  power  in  that  the  absorption  of 
the  lower  or  heat  rays  of  the  spectrum  is  to  the  absorption 
of  the  visual  rays  as  one  to  six.  He  finds,  moreover,  that  a 
sensible  amount  of  heat  is  received  from  those  portions  of  the 
lower  envelope  that  are  distant  thirty  seconds  of  arc  from 
the  visible  limb  of  the  sun. 

Pickering  and  Strange  have  investigated,  photometrically, 
the  amount  of  light  absorbed  by  the  solar  atmosphere.  The 
probable  error  of  the  result  is  exceedingly  small,  and  shows 
that  the  light  at  the  edge  is  about  four  tenths  of  that  at  the 
centre.  It  appears  to  them  that  there  is  a  slightly  different 
distribution  of  the  light  across  the  polar  and  the  equatorial 
diameters. 

Professor  Mayer  has  continued  to  develop  his  method  of 
obtaining  the  isothermals  of  the  solar  disk,  and  is  now  hav- 
ing a  telescope  arranged  for  the  purpose  of  making  continu- 
ous observations  in  this  novel  and  interesting  field.  He  sug- 
gests that  the  discordance  in  results  obtained  by  Secchi  and 
Langley  may  possibly  be  due  to  the  fact  that  these  observ- 
ers have  thrown  the  image  of  the  sun  npon  inclined  instead 
of  horizontal  disks  of  paper,  thereby  introducing  superficial 
currents  of  air,  whose  presence  he  found  extremely  deleteri- 
ous to  his  own  results,  and  which  were  almost  entirely  obvi- 
ated by  employing  a  perfectly  horizontal  plane  of  projection. 

Although  our  review  strictly  begins  with  November,  1874, 
yet  we  will  not  omit  to  notice  the  work  of  VioUe,  published 
a  little  earlier  than  that  date,  on  the  effective  temperature  of 
the  sun.  Assuming  that  the  mean  emissive  power  of  the  sun 
IS  sensibly  equal  to  that  of  steel  in  fusion,  Yiolle  concludes 
that  the  true  temperature  of  the  sun  is  about  two  thousand 
degrees. 
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As  the  first-fruits  of  the  labors  of  the  spectroscopic  exam- 
ination of  the  spectra  of  transparent  substances,  Lockyer  an- 
nounces the  probable  existence  in  the  solar  reversing  layer 
of  strontium,  cadmium,  lead,  copper,  cerium,  and  potassium. 

The  eclipse  of  the  sun  of  the  6th  of  April  was  successfully 
observed,  the  photographic  observations  in  Siam  being  es- 
pecially successful.  It  is  considered  that  evidence  of  high  im- 
portance was  obtained  bearing  upon  the  general  nature  of  the 
spectrum  of  the  coronal  atmosphere ;  the  tendency  being  to 
conclude  that  the  higher  regions  of  the  solar  envelope  differ 
chemically  from  the  lower  regions;  the  lower  portions,  in  fact, 
being  composed  of  less  complex  chemicals  at  a  high  temper- 
ature, while  the  lower  temperature  of  the  upper  portions  al- 
lows of  the  formation  of  more  complex  bodies. 

Fnbg  has  published  a  discussion  of  numerous  observations 
of  the  diameter  of  the  sun,  and  finds  no  difference  between  the 
polar  and  equatorial  diameters.  The  views  of  Father  Rosa 
as  to  the  variable  diameter  of  the  sun  have  been  already 
noticed  by  us.  These  views  have  been  lately  defended  by 
Sccchi,  as  the  editor  of  the  posthumous  papers  of  Father 
Rosa. 

The  Planets. — Le  Verrier  has  presented  to  the  Paris  Acade- 
my of  Sciences  his  numerical  tables  of  the  movements  of  Sat- 
urn. They  are  based  principally  upon  the  observations  at 
Greenwich  and  Paris.  This  completes  his  work  for  all  the 
bodies  of  the  solar  system. 

The  measurements  obtained  by  Colonel  Tennant  by  means 
of  Airy*8  double-image  micrometer  during  the  transit  of  Ve- 
nus have  been  subjected  by  him  to  some  discussion,  and  he 
thinks  he  has  a  decided  indication  of  the  elliptic  form  of  the 
disk  of  the  planet  Yenns. 

Dr.  Galle  has  published  the  results  of  his  discussion  of  the 
observations  of  the  asteroid  Flora,  which  were  made  in  con- 
cert by  various  observatories  for  the  determination  of  the 
solar  parallax.  His  definitive  result  is  8,87'',  which  agrees 
veiy  closely  with  the  preliminary  results  derived  by  M.  Pui- 
seux  from  French  observations  of  contact.  From  the  con- 
course of  various  methods  to  its  determination,  we  may  be 
sure  that  this  important  element  will  soon  be  accui*ately 
known.  No  results  for  the  value  of  the  solar  parallax,  based 
on  measurements  of  photographs,  have  yet  been  published. 
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double  stars :  a  work  which  he  did  not  live  to  complete,  bat 
bequeathed  in  its  incomplete  state  to  the  Royal  Astronom- 
ical Society,  by  whose  authority  it  has  been  published  as  a 
catalogue  of  10,300  multiple  and  double  stars.  A  most  im- 
portant portion  of  this  work  was  left  uncompleted  by  its  au- 
thor, and  has  not  been  published  by  his  editors.  We  refer 
to  the  descriptions  of  the  distances,  magnitudes,  and  colors 
of  the  stars.  This  important  defect  in  the  work,  as  it  now 
stands,  will,  we  have  reason  to  hope,  soon  be  supplied  by  the 
publication  by  the  Naval  Observatory  at  Washington  of  a 
far  more  important  catalogue  of  double  8tai*s  that  has  been 
in  process  of  compilation  during  some  yeara  past  by  Mr. 
Burnham,  of  Chicago.  This  gentleman,  by  far  the  most  in- 
dustrious amateur  astronomer  in  this  country,  has  continued 
to  make  numerous  contributions  to  this  branch  of  astronomy, 
his  labors  being  confined  to  the  detection  of  new  and  ex- 
tremely difficult  companions  to  well-known  stars. 

The  Hamburg  Observatory  has  issued  its  first  official  pub- 
lication in  the  shape  of  a  memoir  by'Helmert  on  the  stars  of 
the  cluster  in  Sobieski's  Shield,  the  same  cluster  which  was 
studied  by  Lament  in  1836.  But  slight  movements  of  the 
individual  stara  can  be  deduced  from  a  comparison  of  Hel- 
mert's  and  Lament's  observations,  although  they  were  sepa- 
rated by  an  interval  of  forty  yeara. 

NebulsB. — The  nebulsB  have  been  studied  of  late  from  several 
points  of  view.  Drawings  of  the  more  famous  ones  have 
been  made  in  the  United  States  at  Washington  by  Holden, 
and  at  Cambridge  and  Washington  by  Trouvelot.  In  the 
southern  hemisphere  we  note  several  contributions  by  EUery 
at  Melbourne. 

The  question  of  secular  changes  in  the  appearances  of  neb- 
ulae can,  it  would  seem,  be  best  decided  by  making  careful 
drawings  of  them  at  the  present  time  as  seen  through  tele- 
scopes of  very  feeble  power,  such  as  were  necessarily  used  by 
the  early  astronomers.  In  this  way  Temple  has  traced  the 
outline  of  the  nebula  near  Merope,  describing  it  as  elliptical; 
while  Wolf,  at  Paris,  using  a  somewhat  larger  telescope,  per- 
ceived two  nuclei  distant  seven  seconds  from  each  other. 
Stephan  having  been  unable  to  discern  the  nebula  with  his 
large  telescope  during  the  winter  of  1874-6,  it  has  been  con- 
cluded that  this  nebula  is  certainly  variable. 
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Oae  of  the  most  valuable  catalqgnes  of  nebnlaB  yet  pub- 
lished is  that  of  Schultz,  of  Upsala,  who  has  observed  the  ex- 
act positions  of  about  five  hundred  of  these  bodies  with  ref- 
erence to  neighboring  stare,  thereby  preparing  the  way  for 
determinations,  to  be  made  possibly  a  hundred  years  hence, 
of  the  proper  motions  of  these  nebulas. 

PHYSICS  OF  THB  QLOBB. 

Tides. — One  of  the  most  useful  works  that  has  appeared 
of  late  years  on  the  subject  of  tides  has  been  published  by 
the  Coast  Survey.  Its  author,  Professor  Ferrel,  has  given  in 
detail  the  formulae  needed  in  the  discussion  of  long  series  of 
tidal  observations,  and  has  treated  specially  the  subject  of 
shallow  water  tides.  Professor  Ferrel  has  also  been  able  to 
deduce  the  mass  of  the  moon  with  a  high  degree  of  accuracy, 
after  taking  account  of  the  influence  of  friction. 

Mr.  Kohrs,  in  a  paper  on  tidal  retardation,  has  discussed 
the  problem  of  maximum  retardation  on  a  globe  entire- 
ly covered  by  a  sea  whose  depth  is  constant  for  all  points 
in  the  same  latitude,  but  varies  from  the  equator  to  the 
poles. 

Sir  William  Thomson  announces  his  conclusion  that  the 
much-vexed  question  as  to  the  generality  and  correctness  of 
Laplace's  tidal  investigations  must  be  at  last  decided  in  favor 
of  that  great  mathematician,  and  that  therefore  Airy's  criti- 
cism falls  to  the  ground,  as  also  that  of  Ferrel.  Airy's  reply 
to  Thomson  will  probably  serve  to  prolong  the  discussion 
of  this  obscure  but  highly  important  question. 

Seismology. — The  investigations  of  La  Saulx  upon  the 
earthquakes  of  Western  Prussia  have  led  to  the  authorization 
by  the  Prussian  government  of  the  establishment  of  a  large 
number  of  seismometric  stations  in  the  volcanic  region  near 
Bonn. 

Rev.  O.  Fisher  has  communicated  a  paper  to  the  Cam- 
bridge Philosophical  Society,  in  which  he  states  that  his  at- 
tempt is  to  arrive  at  more  definite  conclusions  in  regard  to 
the  elevating  force  which  has  raised  mountain  ranges  and 
caused  the  wrinkling  of  the  crust  of  the  earth. 

The  earthquake  phenomena  of  Southern  Austria  have  been 
elucidated  in  a  valuable  memoir  by  Suess,  who  shows  that 
the  centres  from  which  earthquakes  emanate  are.  in  that 
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country,  all  ranged  along  certain  straight  lines  or  belts, 
which,  in  one  remarkable  instance,  coincides  with  a  river 
valley  so  perfectly  as  to  afford  the  basis  for  very  plausible 
speculations  as  to  the  dependence  of  the  earthquakes  upon 
the  infiltration  of  surface  water. 

A  series  of  terrible  earthquake  shocks  is  reported  to  have 
occurred  in  the  month  of  May  in  the  province  of  Borussa,  in 
Asia  Minor.  Hundreds  of  houses  have  been  destroyed  and 
lives  lost 

Perrey  has  published  another  great  catalogue  of  earth- 
quakes ;  the  present  volume  being  especially  devoted  to  the 
year  1871. 

The  minute  vibrations  that  for  some  days  attend  and  gen- 
erally precede  severe  earthquakes  have  been  especially  ob- 
served and  studied  by  Serpieri,  who  in  "  Meteorologia  Itali- 
ana"  gives  some  of  his  conclusions  as  to  the  use  of  the  pen- 
dulum seismograph  in  predicting  earthquakes. 

Terrestrial  Magnetism  and  Auroras.— One  of  the  finest  pub- 
lications in  the  department  of  terrestrial  magnetism  is  the 
quarto  volume  recently  received  from  the  observatory  at 
Trevandrum.  This  is  the  first  of  a  series  of  volumes  pub- 
lished at  the  expense  of  his  Highness  the  Maharajah  of  Tra- 
vancore.  Dr.  Broun,  who  was  the  director  of  the  observa- 
tory from  1852  to  1865,  is  the  editor  of  the  present  volume, 
and  in  it  he  has  given  a  fine  example  of  the  good  results  that 
may  be  obtained  by  a  careful  study  of  every  possible  source 
of  error  in  the  instruments  and  observations. 

Equally  extensive  is  the  large  quarto  published  by  the 
Dutch  government  in  Java,  and  giving  in  detail  the  mag- 
netic and  meteorological  observations  made  from  1866  to 
1870  at  Batavia  under  the  direction  of  Bergsma.  Many 
general  results  are  given  in  the  Introduction  to  this  volume, 
and  the  whole  contains  a  most  important  contribution  to 
our  knowledge  of  the  climate  of  that  portion  of  the  Pacific 
Ocean. 

The  subject  of  "  terrestrial  electricity  "  has  been  studied  on 
a  grand  scale  by  Schwendler,  electrician  to  the  Indian  gov- 
ernment. Over  ten  thousand  observations  made  under  his 
direction  during  the  past  six  years  on  telegraph  lines  in  In- 
dia have  shown  that  there  is  a  uniform  ground  current  from 
east  to  west,  and  have  paved  the  way  for  improved  methods 
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of  investigation,  which  it  is  believed  have,  ere  this,  been  au- 
thorized by  the  Indian  government 

One  of  the  most  valuable  contribations  to  the  literature  of 
the  subject  of  auroras  consists  in  the  new  general  catalogue 
of  auroras  compiled  by  Fritz,  of  Zurich,  and  published  by  the 
Vienna  Academy  of  Sciences.  This  author  has  added  even 
to  the  great  catalogue  of  Lovering,  in  that  he  had  access  to 
documents  now  for  the  first  time  rendered  accessible.  He 
has  employed  the  great  mass  of  data  collected  by  him  in  a 
minute  investigation  into  the  geographical  distribution  of 
the  aurora,  and  concludes  that  auroral  frequency  has  to  do 
with  the  distribution  of  ice  in  the  arctic  I'egions. 

Highly  interesting  auroral  observations  have  been  made  on 
the  auroras  by  Tromholdt,  who  concludes  that  there  is  a 
connection  between  auroras  and  bales ;  but  the  most  valua- 
ble contribution  on  this  subject  is  from  Weyprecht,  in  the 
preliminary  reports  on  the  results  of  the  Anstro-Hungarian 
North  Pole  Expedition  of  1872  and  1873.  According  to  him, 
very  intense  auroras  were  invariably  followed  by  storms. 
Quite  regular  arches,  without  color  or  radiation,  exercised  no 
apparent  influence  oh  the  needle. 

MBTBOROLOaT. 

OhBervetBf  Institntionsy  Instnunents^  etc — Of  government 
establishments,  the  most  important  change  has  been  that  at 
the  Hamburg  See  wart  e,  which  has  been  purchased  by  the 
German  government.  The ''  German  See warte  "  at  Hamburg 
is  now  organized  as  an  ofSce  of  the  Royal  Hydrographic  Bu- 
reau. To  it  are  assigned  the  duties,  first,  of  caring  for  ocean 
meteorology  and  the  interests  of  navigation ;  second,  of  show- 
ing storm  warnings  on  the  German  coast;  and,  third,  the  in- 
vestigation of  the  meteorological  conditions  on  which  storms 
depend.  It  seems  to  be  intended  to  abandon  all  studies  of 
climatology,  and  to  restrict  its  field  of  activity  quite  exclu- 
sively to  simultaneous  observations  of  the  atmosphere,  or  to 
meteorology  proper. 

The  meteorological  service  of  Bengal,  under  Mr.  Blandford, 
has  begun  the  publication  of  daily  weather  maps  for  the  In- 
dian provinces.  Reports  are  published  daily,  in  addition  to 
the  bulletins,  showing  the  weather.  The  reports  of  145  rain- 
gauges,  in  addition  to  six  first-class  and  ten  second-class  sta- 
tions, have  been  published. 
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These  will  form  an  important  extension  of  the  maps  which 
Meldrum  began  to  compile  in  1854  for  the  whole  Indian 
Ocean,  and  which  it  is  understood  he  still  keeps  up. 

The  meteorological  office  of  the  Argentine  Confederation 
having  been  organized  by  Dr.  B.  A.  Gould,  he  has  continued 
to  maintain  a  general  superintendence  of  its  work;  and  from 
his  report  of  its  activity  during  the  year  1874,  it  appeare 
that  seventeen  stations  are  occupied  by  him ;  his  general 
rule  will  be,  as  he  states,  excellence  in  a  few  researches,  rather 
than  a  wider  range  of  inquiry  with  a  probable  sacrifice  of 
accuracy. 

The  Russian  government,  following  the  lead  of  France  and 
Germany,  has  decided  to  establish  at  Pavlosk,  near  St.  Pe- 
tei'sburg,  a  new  physical  observatory,  in  connection  with  the 
central  physical  observatory  in  that  city.  In  Japan,  the  de- 
paitment  having  in  charge  the  island  of  Jesso  has  taken  steps 
to  have  regular  meteorological  observations  made  therein* 
These  will  be  in  charge  of  Professor  Rockwell,  of  Tokio. 

The  organization  of  French  meteorological  departments 
continues  to  progress.  The  southern  Mediterranean  region 
has  for  its  central  office  Montpellier.  The  northern  Medi- 
terranean region  is  centralized  at  Marseilles.  For  the  west- 
ern and  southwestern  regions  a  special  meteorological  con- 
gress has  been  called,  to  be  held  at  Poitiers. 

The  report  of  the  proceedings  at  London  of  the  Confer- 
ence on  Maritime  Meteorology,  in  that  it  gives  succinctly  the 
recommendations  of  the  Vienna  Congress,  is  well  worthy  of 
reference  to  the  attention  of  American  navigators  and  ob- 
servera.  . 

An  excellent  manual  of  instructions  for  the  use  of  observ- 
ers, accompanied,  of  course,  with  convenient  tables,  has  been 
published  by  the  London  Meteorological  Office.  In  some  re- 
spects its  directions  differ  from  those  recommended  by  the 
Meteorological  Congress  at  Vienna ;  and,  in  fact,  we  seem  to 
be  as  far  as  ever  from  realizing  that  absolute  uniformity  of 
methods  and  instruments  which  would  be  so  conducive  to 
the  progress  of  science. 

Dr.  Mills  communicates  to  the  Physical  Society  of  London 
some  suggestions  on  thermometry.  For  thermometer  which 
have  not  been  used,  the  zero-point  error  must  always  be  de- 
termined immediately  after  experiment.    It  is  also  genei*al1y 
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necessary  to  correct  for  the  projection  of  the  stem  of  the 
thermometer  beyond  the  bath  in  which  the  bulb  is  immeraed. 
The  author,  having  made  nearly  two  thousand  observations 
for  each  of  the  instraments  used  by  him,  concludes  that  the 
well-known  expression  given  by  Begnault  does  not  agree 
with  his  experiments;  he  shows  the  exact  nature  of  the 
errors  of  his  own  instruments,  but  concludes  that  every  ob- 
server must  make  a  similar  investigation  of  his  own  ther- 
mometers. 

Among  the  numerous  new  methods  of  mechanical  registra- 
tion of  atmospheric  phenomena,  especial  attention  seems  to 
have  been  secured  for  the  meteorographs  of  Banmhauer, 
Kysselbergh,  and  Secchi. 

An  excellent  self-recording  mercurial  barometer  is  de- 
scribed by  Kedier;  and  a  mega-barometer,  or  one  that  meas- 
ures the  pressure  of  the  air  at  any  moment  on  an  enlarged 
scale,  has  been  constructed  by  Him. 

Among  self-recording  thermometers,  the  most  peculiar  is 
that  of  Mr.  Ciipps,  which  is  so  constructed  that  the  move- 
ments of  the  mercury  in  the  tube  of  the  thermometer  disturb 
the  position  of  equilibrium  of  the  whole  instrument,  inasmuch 
as  it  is  delicately  poised  on  two  pivots.  The  consequent 
movement,  which  is  due  essentially  to  the  force  of  gravity, 
is  made  serviceable  for  the  purpose  of  registration. 

ConstitutiDn  of  the  Atmosphere.— Williams  has  made  a  pho- 
tometric investigation  into  the  intensity  of  twilight  when  the 
sun  is  at  yarious  distances,  below  the  horizon.  He  finds  that 
at  one  minute  after  the  sun  sets  the  intensity  of  the  radiation 
is  -^ ;  at  ten  minutes  after  sunset  it  is  •^.  Both  this  and 
the  following  investigation  give  us  a  means  of  expressing  rel- 
atively the  amount  of  moisture  in  the  air. 

Crosby,  of  the  Massachusetts  Institute  of  Technology,  has 
made  some  photometric  determinations  of  the  light  of  the 
sky  at  different  distances  from  the  sun.  The  results,  repre- 
sented graphically,  show  a  logarithmic  curve  when  the  in- 
tensities are  plotted  as  ordinates,  and  the  natural  sines  of 
the  sun's  angular  distance  as  abciss®. 

The  application  of  the  spectroscope  to  the  determination 
of  the  quantity  of  moisture  in  the  atmosphere  has  been  si- 
multaneously studied  independently  by  De  Sains,  in  France, 
and  Tait  and  Smythe,  of  Edinburgh.    The  latter  agi*ee  that 
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certain  fine  telluric  lines  in  the  solar  spectrum  become  dark 
smoky  bands  when  the  quantity  of  moisture  is  abnormally 
great. 

Schone  has  given  some  careful  measurements  showing  the 
presence  in  minute  quantities  of  the  hyperoxide  of  hydrogen 
in  the  atmosphere ;  and  Dr.  Ecke  has  published  an  extensive 
investigation  into  the  relative  quantities  of  oxygen  in  the  air, 
and  in  the  different  climates  and  at  different  seasons.  His 
studies  have  special  reference  to  the  sanitary  advantages  of 
certain  localities. 

Temperature  of  the  Air. — Dove  contributes  to  the  Berlin 
Academy  a  valuable  paper  on  the  climatology  of  Germany, 
based  on  observations  of  temperature  made  during  twenty- 
five  yeai*s,  from  1848  to  1872,  at  two  hundred  and  six  stations* 

Celoria  elucidates  the  general  laws  of  variations  of  temper- 
ature, both  annually  and  daily,  by  one  hundred  and  ten  years 
of  observations  at  Milan. 

From  the  examination  of  forty  ycara  of  observations  of  the 
temperature  at  Brussels,  Quetelet  finds  that  the  so-called 
cold  days  of  May  actually  exist  for  that  place,  giving  rise 
to  a  well-marked  depression,  amounting  on  the  average  of 
the  whole  period  to  three  degrees  of  temperatui'e. 

Silbermann  has  observed  the  temperature  of  a  small  mass 
of  black  powder  exposed  to  the  sun's  rays,  and  has  applied 
his  results  to  explain  the  cases  in  which  the  northern  sides 
of  mountain  chains  are  more  fertile  than  the  eastern  sides. 

In  reference  to  the  production  of  frost,  Ley  states  that  a 
study  of  the  upper  currents  of  the  clouds  has  shown  him  that, 
at  least  in  England,  frosts  are  preceded  by  a  slight  backing 
of  the  upper  southwest  and  noithwest  currents. 

Barometric  Pressure. — The  relations  between  the  baromet- 
ric pressure  and  the  velocity  of  the  wind  have  formed  the 
subject  of  valuable  contributions  to  the  Journal  of  the  Aus- 
trian Meteorological  Association,  where  Hann  has  developed 
the  mechanical  formula  of  Ferrel,  and  given  a  translation  of 
the  work  of  Colding,  of  Copenhagen ;  the  latter  shows  the 
perfect  agreement  of  his  formula  with  observations  made 
during  certain  hurricanes  in  1837  and  1871.  Mr.  Ferrel's 
formulse  are,  however,  preferable  to  Colding's. 

A  very  complete  review  of  the  state  of  our  knowledge  with 
respect  to  the  connection  between  barometric  pressure  and 
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rainfall  has  been  pablisbed  by  Hann,  who  has  shown  that 
-we  have  no  reason  to  believe  that  the  condensation  of  atmos- 
pheric vapor  directly  causes  large  observable  changes  of 
pressure.  In  order,  then,  to  understand  why  so  great  de- 
pressions of  the  barometer  are  observed  in  the  midst  of  ey- 
ery  storm,  he  finds  it  necessary  to  adopt  the  mechanical  prin- 
ciples which  have  been  developed  so  fully  by  Ferrel  and  oth- 
ers, and  which  have  been  adopted  by  some  of  the  American 
meteorologists  for  many  years. 

^  In  the  application  of  tho  barometer  to  hypsometric  pur- 
poses, we  notice  the  empirical  tables  prepared  by  Professor 
Whitney  and  Mr.  Pettee  especially  for  the  climate  of  Cali- 
fornia, which  give  corrections  to  be  applied  to  the  results  of 
computation  by  the  ordinary  formulse,  in  order  to  obtain 
more  correct  altitudes. 

Winds. — The  report  of  the  permanent  committee  appoint- 
ed at  the  Meteorological  Congress  at  Vienna  has  recently 
been  received,  in  which  is  given  the  proceedings  of  the  meet- 
ings held  by  the  committee,  and  in  the  appendix  the  papers 
communicated  to  it  by  the  meteorologists  of  Europe.  Among 
these,  the  greatest  interest  will  attach  to  the  short  prelimi- 
nary reports  by  Buys  Ballot,  of  Holland,  Wild,  of  Russia, 
and  Scott,  of  England,  on  the  relation  between  the  velocity 
and  the  force  of  the  wind.  An  investigation  of  the  same 
subject  has  also  just  been  published  by  Hagen,  of  Berlin ; 
and  from  his  own,  as  well  as  the  other  papers  referred  to,  it 
seems  certain  that  the  friction  of  the  air  blowing  past  the  edge 
of  a  plain  circular  disk  brings  about  an  increase  in  the  press- 
ure experienced  by  that  disk.  So  that  the  pressure  is  not, 
as  ordinarily  assumed,  proportional  to  the  area  of  the  disk 
and  the  square  of  the  velocity  of  the  wind,  but  may  be  said 
to  depend  upon  the  circumference  of  the  disk,  and  upon  oth- 
er powers  of  the  velocity.  A  fuller  investigation  of  this  sub- 
ject will  be  necessary  before  we  can  at  all  understand  the 
effects  produced  by  the  power  of  the  winds  of  tornadoes  and 
hun*icanes.  The  complete  memoir  by  Dohrandt  and  Wild, 
of  St.  Petersburg,  will  be  found  in  Wild's  "  Repertorium." 

An  important  memoir  by  Blandford  has  been  published 
under  the  title  of  the  *'  Winds  of  Northern  India,"  which, 
however,  contains  much  more  than  the  title  would  seem  to 
indicate. 
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The  relative  direction  of  the  movement  of  the  upper  and 
lower  strata  of  the  atmosphere  has  been  carefully  studied  in 
Northern  Europe  by  Hildebrandsson,  who  concludes  that  the 
higher  currents  of  air  are  always  directed  toward  points  to 
the  right  hand  of  the  lower  currents,  an  expression  which  is 
much  more  general  than  that  adopted  by  Hildebrandsson 
himself,  but  which  will  be  found  to  be  fully  warranted  if  we 
compare  the  works  of  Redfield  (1837),  Ferrel  (1859),  Abbe 
(1871),  and  Ley  (1872). 

Storms. — ^Mr.  W,  C.  Ley,  well  known  by  his  valuable  work 
on  the  barometer  and  the  winds,  states  that,  having  worked 
for  a  considerable  time  at  a  comparison  of  the  weather  charts 
of  the  United  States  and  £urope,  he  is  convinced  that  only 
a  small  portion  of  the  storms  experienced  on  the  American 
side  of  the  Atlantic  can  subsequently  be  distinctly  traced  in 
Europe ;  and  of  these  the  majority  are  felt  severely,  not  in 
Great  Britain  or  France  or  Denmark,  but  in  the  extreme 
north  of  Europe.  Many  of  the  most  destructive  European 
storms  occurred  when  the  barometric  pressure  on  the  eastern 
coast  of  America  was  tolerably  high  and  steady.  They  ap- 
peared to  be  developed  on  the  Atlantic  Ocean  near  the  east- 
ern limit  of  the  area  of  high  pressure.  He  does  not  believe 
in  the  utility  to  Europe  of  a  system  of  storm  predictions  sent 
from  North  America,  though  it  does  not  appear  but  what 
others  may  be  in  possession  of  the  knowledge  which  Mr.  Ley 
has  not,  and  which  would  make  such  predictions  invaluable 
to  France  and  England. 

The  storms  of  the  United  States  have  continued  to  be  es- 
pecially studied  by  Professor  Loomis,  of  Tale  College,  who 
has  based  his  studies,  as  heretofore,  on  the  daily  maps  of  the 
Army  Signal-office.  He  finds  that  centres  of  low  baromet- 
ric pressure  tend  to  move  toward  centres  of  high  pressure 
when  the  latter  lie  to  the  southward,  but  move  from  them 
when  they  lie  to  the  noHheastward.  He  concludes  that  about 
one  tenth  of  our  storms  reach  the  European  coasts. 

In  reference  to  the  display  of  storm  signals,  we  note  that 
these  are  now  shown  from  every  important  point  along  the 
whole  German  coast.  The  French  system  of  storm  warnings 
has  experienced  a  new  organization,  dating  from  the  1st  of 
March.  The  British  system  reports  a  percentage  of  eighty- 
four  per  cent,  of  verified  storm  warnings. 
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Qne  of  the  most  important  publications  of  the  year  is  the 
"Bulletin  of  International  Simultaneous  Meteorological  Ob- 
servations/' published  by  the  Army  Signal-office  Weather 
Bureau.  This  bulletin  gives  in  detail  the  observations  made 
at  7.35  Washington  time  simultaneously  throughout  the 
Tvorld.  When  entered  upon  a  weather  chart,  we  shall  now 
have  the  means  at  hand  for  a  comprehensive  study  of  the 
movements  of  the  atmosphere  throughout  the  globe,  we  shall 
doubtless  frequently  be  able  to  trace  storms  in  their  progress 
from  America  to  England,  and  shall  study  the  dynamics  of 
the  atmosphere  on  the  proper  scale. 

The  study  of  the  atmosphere  by  means  of  balloon  voyages 
has  been  diligently  prosecuted.  The  only  disastrous  scien- 
tific voyage  has  been  that  of  the  Zenith^  whose  ascent  on  the 
15  th  of  April  last  was  signaled  by  the  death  by  asphyxia  of 
two  of  the  aeronauts — Croce  Spinelli  and  SiveL  Notwith- 
standing this  misfortune,  De  Fonville  has  resolutely  carried 
out  several  experiments  looking  to  the  solution  of  any  mys- 
tery that  might  have  attended  the  death  of  those  aeronauts ; 
and  he  shows  conclusively  that  they  must  have  died  of  suffo- 
cation due  to  the  rapid  flow  of  gas  from  the  ascending  bal- 
loon. De  Fonville  maintains  that  balloon  ascents  may  be 
made,  if  conducted  gradually,  to  immense  altitudes,  even 
greater  than  those  reached  by  Glaisher. 

A  very  important  branch  of  the  insurance  business  is,  in 
Europe,  confined  to  the  issuance  of  policies  against  damages 
by  hail-storms.  From  a  recent  publication  by  the  Wurtem- 
berg  Bureau  of  Statistics,  it  appears  that  during  the  forty- 
six  years  ending  in  1873,  thirty-five  per  cent,  of  the  hail- 
storms have  occurred  in  July,  and  twenty-eight  per  cent,  in 
Jane,  and  less  than  one  half  per  cent,  in  February  and  April ; 
the  earliest  occurring  on  February  0,  and  the  latest  on  Sep- 
tember 25.  Ten  different  years  are  enumerated  in  which 
damage  to  the  extent  of  two  million  florins  was  reported  by 
the  insurance  companies,  while  five  yeara  occurred  in  which 
the  damages  were  less  than  five  hundred  thousand  florins. 
The  districts  most  frequently  visited  were  the  outlying  spurs 
of  the  Alps.  A  comparison  of  the  whole  series  shows  that  in 
Carinthia  and  in  Wurtemberg  a  certain  agreement  exists  as 
to  the  variable  frequency  of  hail-storms  in  separate  years, 
pointing  to  some  common  cause  other  than  local  influences. 
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In  connection  with  this  subject,  we  note  the  announcement 
recently  received  by  us  of  the  death,  on  the  18th  of  March, 
of  J.  Prettner,  w^ho,  although  director  of  an  extensive  manu- 
factory of  white-lead,  found  time  to  carry  out  most  excellent 
climatological  investigations  in  reference  to  his  own  country, 
and  whose  work  on  Carinthia  has  been  quoted  in  the  preced- 
ing sentences. 

The  vexed  question  of  the  influence  of  forests  upon  rain- 
fall has  been  the  subject  of  study  of  Fautrat  and  Sartiaux, 
whose  observations  have  been  made  especially  in  the  forest 
of  Hachette,  France.  Their  instruments  were  placed  above 
the  tops  of  the  trees  in  the  midst  of  the  forest,  which  covers 
twelve  thousand  acres,  and  also  at  a  similar  elevation  above 
the  surface  of  adjoining  portions  of  cleared  land.  The  total 
rainfall  over  the  forest  was  always  larger  than  that  over  the 
cleared  land ;  whence  they  concluded  it  to  be  demonstrated 
that  forests  form  a  vast  apparatus  for  the  condensation  of 
moisture,  and  that  there  is  more  rain  upon  them  than  upon 
open  land.  We  fear,  however,  that  this  conclusion  will  not 
bear  the  test  of  a  very  slight  criticism,  notwithstanding  the 
value  that  must  attach  to  the  observations  themselves. 

Rev.  C.  Dade  has  examined  the  record  for  forty-one  years 
of  the  weather  in  Canada  with  reference  to  the  truthfulness 
of  the  popular  saying,  ^*  Saturday's  moon,  the  winds  full ;  nev- 
er was  fair,  and  never  will."  He  finds  that  the  number  of 
days  of  clear  weather  during  the  twenty  days  after  a  Satur- 
day's full  moon  is  quite  the  same  as  the  number  of  days  of 
clear  weather  for  twenty  days  after  a  Saturday's  new  moon. 
The  popular  saying  is  therefore  completely  contradicted  by 
actual  observations ;  and  further  investigations  into  the  con- 
nection between  the  phases  of  the  moon  and  the  weather  will 
only  confirm  that  conclusion  which  has  so  frequently  been 
drawn  by  previous  investigators  that  there  is  no  perceptible 
connection  between  the  moon  and  the  weather. 


The  progress  m  Physics  during  the  year  has  been  marked. 
In  General  Physics^  Clerk-Maxwell's  lecture  before  the  Lon- 
don Chemical  Society  upon  the  dynamical  evidence  of  the 
molecular  constitution  of  matter  is  to  be  noted,  since  it  pre- 
sents in  an  admirable  way  the  conclusions  which  have  been 
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reached  on  this  suhject  by  mathematicians  who  have  stadied 
molecular  physics. 

Topler  has  given  an  extended  illustrated  description  of 
the  admirable  new  physical  laboratory  which  has  just  been 
erected  by  the  Austrian  government  at  the  University  at 
Gratz. 

In  Mechanics,  Professor  Sylvester  states  that  by  the  study 
of  linkages  he  has  been  led  to  the  conception  of  a  new  instru- 
ment, by  means  of  which  a  figure  in  the  act  of  being  magni- 
fied or  reduced  may  at  the  same  time  be  slewed  around  the 
centre  of  similitude.  This  instrument  may  be  used,  there- 
fore, to  transfer  a  figure  from  one  position  on  a  sheet  of 
drawing-paper  to  any  other  position  upon  it,  leaving  its  form 
and  magnitude  unaltered,  but  its  position  slewed  around 
through  any  desired  angle.  Again,  it  enables  us  to  apply 
the  principle  of  angular  repetition,  to  produce  designs  of  com- 
plicated and  captivating  symmetry  from  any  simple  pattern 
or  form,  such  as  a  flower  or  sprig;  and  still'it  may  safely,  by 
practice,  be  found  to  place  a  new  and  powerful  implement  in 
the  hands  of  the  engine  turner,  patteni  designer,  and  the 
architectural  decorator. 

Rood  has  described  in  full  the  important  modifications  he 
has  made  in  Zollner's  horizontal  pendulum,  and  has  given  the 
extraordinarily  delicate  measurements  he  has  made  with  it. 
The  mean  probable  error  of  the  average  result  of  four  sets  of 
observations  made  with  the  apparatus  is  one  tenth  of  a  scale- 
division,  corresponding  to  one  thirty-six  millionth  of  an  En- 
glish inch !  Rood  purposes  to  use  this  remarkable  instru- 
ment for  the  purpose  of  studying  minute  changes,  otherwise 
inappreciable,  in  the  dimensions  of  solid  bodies  under  various 
conditions. 

Ffaff  has  made  some  experiments  upon  the  plasticity  of  ice, 
in  order  to  throw  additional  light  upon  glacier  motion.  In 
none  of  the  hitherto  recorded  observations  is  any  mention 
made  of  the  amount  of  pressure  necessary  to  change  the  form 
of  ice,  though  Moseley  observed  that  to  pull  apart  an  ice  cyl- 
inder a  weight  of  five  and  a  half  to  nine  atmospheres  was 
required  to  the  square  inch,  and  to  fracture  it  a  pressure  of 
seven  and  a  half  to  nine  atmospheres.  Pfaff  has  sought  to 
determine  the  minimum  pressure  at  which  ice  yields,  and  has 
proved  that  even  the  slightest  pressure  is  sufficient  if  it  act 
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continuoasly,  and  if  the  temperature  of  the  ice  and  of  its  sur- 
roundings  be  Dear  the  melting  point.  In  one  experiment  a 
hollow  iron  cylinder  11.5  millimeters  in  diameter  sunk  into 
the  ice  3  millimetera  in  two  hours,  it  being  surrounded  with 
snoWy  the  temperature  varying  from  —  1°  to  -f  0.6°.  When 
the  temperature  rose  above  the  melting  point,  it  sank  3  cen- 
timeters in  one  hour  I  scarcely  a  trace  of  water  resulting.  A 
steel  rod  a  square  centimeter  in  section,  when  pressed  with 
one  third  of  an  atmosphere,  sank  into  the  ice  14  millimeters 
in  three  hours,  the  temperature  being  2.5°.  The  flexibility 
of  ice  was  shown  by  placing  a  parallelepiped  52  centimeters 
long,  2.5  oentimetera  broad,  and  1.3  centimeters  thick  upon 
wooden  supports  placed  near  its  ends.  From  February  8  to 
15,  the  temperature  varying  from  —12°  to  —3.5°,  the  mid- 
dle portion  sank  only  11.5  millimeters.  But  the  succeeding 
twenty-four  hours  the  temperature  was  higher,  and  the  mid- 
dle of  the  bar  sank  9  millimetei*s.  From  8  A.M.  to  2  P.M. 
the  increase  was  3  millimeters,  when  the  bar  broke,  the  tem- 
perature being  +3°.  The  whole  bending  was  23.5  millime- 
ters. Similar  experiments  were  made  upon  the  ductility  of 
ice ;  it  elongated  by  traction.  From  these  results  it  is  easily 
seen  why  a  glacier's  motion  increases  with  the  temperature. 

Professor  Nipher  has  made  an  elaborate  investigation  upon 
the  mechanical  work  done  by  a  muscle  before  exhaustion, 
the  data  given  being  more  accurately  determined  than  those 
published  by  him  three  or  four  years  ago,  and  adopted  as  a 
basis  for  calculation  by  Professor  Haughton,  of  Dublin. 

De  la  Bastie  has  communicated  to  the  Societ6  d^Fncourage- 
ment  an  account  of  his  new  process  of  tempering  or  harden- 
ing glass.  The  manufactured  articles  are  heated  to  near  the 
temperature  of  softening,  and  then  cooled  suddenly  in  a  suit- 
able bath  of  oil.  The  glass  thus  treated  becomes  extraordi- 
narily resistant,  in  some  cases  amounting  to  fifty  times  that 
of  ordinary  glass.  It  becomes  also  very  hard,  so  thatdifB- 
culty  is  experienced  in  cutting  it  with  a  diamond.  Though 
so  resistant,  it  is  very  brittle.  A  piece  when  broken  flies  into 
a  thousand  fragments,  exactly  like  the  well-known  Prince 
Rupert's  drop.  Vessels  were  shown  of  the  new  glass  in 
which  water  could  be  boiled  over  a  naked  fire  without  fear 
of  breaking  them.  Upon  .plates  of  it  a  weight  of  one  hun- 
dred grammes  was  allowed  to  fall  from  a  height  of  three 
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and  a  half  meters  without  fractnre.  Watch-glasses  made 
of  it  remained  intact  when  thrown  across  the  room.  The 
hardening  process  is  not  difficalt  nor  costly,  and  it  prom- 
ises to  become  of  great  practical  importance.  Mr.  Pock* 
ington  states  that  he  has  examined  by  polarized  light  some 
specimens  of  this  hardened  glass,  prepared  by  himself  ac- 
cording to  De  la  Bastie's  method.  Having  prepared  a  small 
cnbe  in  this  manner,  its  sides  were  ground  plane  and  pol- 
ished, and  on  examination  by  the  polariscope  it  became 
at  once  evident  that  the  contraction  of  the  exterior  of  the 
mass  must  exert  a  powerful  compressing  force  upon  the  in- 
terior. The  outer  surface  of  the  glass  can  be  made,  accord- 
ing to  his  experiments,  nearly  twice  as  hard  as  ordinary 
glass.  On  grinding  away  either  surface  it  is  evident  that 
the  interior  of  the  mass  consists  of  ordinary  glass,  being  lit- 
tle, if  at  all,  harder  than  before  the  application  of  De  la  Bas- 
tie's  process,  and  subject  to  fracture  iii  the  ordinary  way. 
There  appears  to  be  a  limit  beyond  which  the  opposite  sur- 
faces can  not  be  unequally  removed  without  producing  such 
phenomena  as,  under  the  polariscope,  show  the  existence  of 
unsymmetrical  tensions ;  but  there  is  practically  no  limit  be- 
yond which  both  surfaces  may  not  be  simultaneously  re* 
moved,  as  is  shown  by  dissolving  away  the  softer  portions 
by  means  of  hydrofluoric  acid.  De  Lnynes  and  Feil — the 
former  well  known  from  his  researches  on  the  Prince  Ru- 
pert^s  drop— have  also  made  some  experiments  on  the  hard- 
ened glass  of  M.  De  la  Bastie.  They  And  that  this  glass 
presents  many  points  of  analogy  with  the  Prince  Rupert^s 
drop,  as  well  in  the  mode  of  production  as  of  fracture. 
Though  it  is  not  ordinarily  possible  to  cut  a  piece  of  this 
glass  with  a  saw,  a  drill,  or  a  file  without  its  flying  in  pieces, 
yet  in  some  cases  it  may  be  done.  A  disk,  for  example,  may 
be  drilled  through  its  centre  without  fracture,  though  not 
elsewhere.  A  square  plate  of  St.  Gobain  glass  thus  hard- 
ened showed  in  polarized  light  a  black  cross,  the  lines  of 
which  were  parallel  to  the  side&  It  is  always  possible  to 
saw  such  a  plate  along  these  lines  without  fracture,  though 
beyond  them,  either  parallel  or  transverse  to  them,  any  at- 
tempt to  cut  the  plate  fractures  it.  If  the  two  fragments  of 
a  plate  thus  cut  be  examined  in  polarized  light,  the  arrange- 
ment of  the  dark  bands  and  colore'd  fringes  shows  the  molec- 
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ular  state  to,  have  altered  by  the  division.  Placing  the  one 
plate  directly  upon  the  other  in  the  original  position,  both 
bands  and  fringes  disappear ;  while  if  reveraed  and  super- 
posed, the  effect  is  increased,  being  that  due  to  a  plate  of 
double  thickness ;  hence  the  tension  in  the  plate  is  symmet- 
rical with  reference  to  the  saw -cut.  We  may  conclude, 
therefore,  that  while  hardened  glass  is  in  a  state  of  tension, 
it  may  always  be  cut  in  certain  directions  when  the  result- 
ing pieces  can  take  a  condition  of  stable  equilibrium.  This 
is  easily  determined  by  examination  with  polarized  light. 
In  the  case  of  fracture  the  fragments  are  always  symmetrical- 
ly arranged  with  relation  to  the  point  where  the  equilibrium 
was  first  destroyed.  The  authors  have  also  examined  into 
the  cause  of  the  bubbles  so  generally  seen  in  hardened  glass. 
They  find  them  to  be' produced  at  the  moment  of  hardening, 
and  to  disappear,  or  nearly  so,  when  the  glass  is  annealed. 
They  hence  conclude  that  they  are  due  to  the  imprisoning  of 
minute  masses  of  gas  in  the  glass,  these  masses  becoming 
enormously  dilated  when  the  glass  is  hardened;  this  dilata- 
tion, w*hich  is  actually  seventeen  or  eighteen  hundred  times 
the  original  volume,  being  caused  by  the  contraction  of  the 
surrounding  glass  produced  in  the  process  of  hardening. 

Boudreaux  has  published  a  simple  and  more  general  meth- 
od of  demonstrating  the  Archimedean  la>V  of  buoyancy  in 
liquids.  A  glass  vessel  with  a  slightly  conical  lateral  spout 
is  placed  beneath  the  pan  of  a  hydrostatic  balance,  to  which 
is  suspended  the  body  to  be  experimented  upon.  This  ves- 
sel is  filled  previously,  the  excess  of  liquid  being  allowed  to 
flow  off  through  the  spout.  Two  thin  capsules  are  then  pro- 
vided ;  one  of  them  is  placed  on  the  pan  supporting  the 
body,  and  is  balanced  by  shot.  The  body  is  then  immersed, 
the  ovei-fiow  of  liquid  being  collected  in  the  second  capsule. 
The  inclination  of  the  balance  beam  shows  the  upward  press- 
ure. But  on  replacing  the  first  capsule  by  the  second,  which 
contains  the  liquid  displaced,  the  equilibrium  is  restored. 

Carl  has  devised  a  simple  apparatus  for  showing  lateral 
pressure  in  liquids.  It  consists  of  a  cylinder  to  hold  the  liq- 
uid, hung  at  its  top  upon  a  knife  edge,  and  having  a  lateral 
opening  near  the  bottom  which  can  be  closed  at  pleasure. 
An  index  attached  at  the  top  moves  over  a  graduated  scale 
as  the  cylinder  varies  from*  perpendicularity.    The  condition 
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of  equilibriam  is  regulated  by  one  superior  and  two  lateral 
balls.  If  DOW  the  cylinder  be  filled  with  water,  it  remains 
perpendicnlar ;  but  on  opening  the  orifice  at  the  bottom  the 
water  pressure  is  relieved  on  that  side,  and  the  cylinder 
swings  in  the  opposite  direction.  The  apparatus  may  be 
made  to  show  also  the  change  in  the  form  of  the  parabola  as 
the  height  of  the  water  column  decreases. 

Paquet  has  described  a  new  densimeter,  which  is  simply 
the  instrument  of  Rousseau  modified  so  that  it  can  be  used 
for  solids.  An  ordinary  hydrometer  has  an  enlargement 
upon  the  top  of  the  stem  about  half  a  square  centimeter  in 
section  and  fifteen  centimeters  long,  closed  at  the  lower  end, 
and  divided  into  cubic  centimeters  and  tenths.  A  zero  point 
is  marked  at  the  level  of  the  second  centimeter  mark,  and 
the  instrument  is  so  weighted  that  when  the  upper  tube  is 
filled  with  water  to  the  zero  level,  it  sinks  in  water  to  the 
.bottom  of  the  stem.  To  the  water  in  the  upper  tube  a  def- 
inite weight,  the  maximum  ever  to  be  needed,  is  added — say, 
six  grammes.  The  instrument  sinks  to  a  certain  point,  which 
is  noted  on  the  stem  and  marked  60,  and  the  stem  is  divid- 
ed between  this  mark  and  zero  into  sixty  equal  parts,  the  di- 
visions being  continued  up  if  there  is  space.  Each  division 
corresponds  to  one  decigramme.  To  use  the  instrument,  two 
cubic  centimeters  of  water  are  placed  in  the  upper  tube,  and 
the  whole  immersed  in  water,  sinking  to  zero.  The  fragment 
of  mineral,  for  example,  to  be  determined  is  placed  in  the 
water  in  the  upper  tube,  and  thereby  raises  its  level  three 
divisions ;  the  volume  of  the  fragment  is  therefore  3  c.  c. 
The  instrument  sinks  by  the  increased  weight,  say,  to  the 
fifty-fifth  division ;  hence  its  weight  is  55  decigrammes  or  5.5 
granimesL    The  specific  gravity  is  5.5-4-3,  or  1.83,  therefore. 

Arzberger  and  Zulkowski  have  proposed  a  new  form  of 
water  air-pump,  founded  on  the  principle  of  the  increased  flow 
of  liquids  caused  by  an  ajutage  like  an  inverted  frustrum  of 
a  cone.  By  a  lateral  opening,  water,  under  considerable 
pressure,  enters  a  small  cylindrical  box,  upon  the  top  of 
which  is  the  air  tube,  entering  about  half-way,  and  narrow- 
ing to  a  point.  This  enters  and  opens  into  the  narrow  end 
of  a  slightly  conical  tube  called  the  diffuser,  which  projects 
several  inches  below  the  box,  and  by  which  the  water  issues. 
The  supply  of  water  mast  keep  the  tube  full,  and  as  it  wid- 
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ens  downward  there  is  an  exhaustion.  With  585  mm.  of 
mercury  pressure  of  water,  the  barometer  standing  at  735 
mm.,  the  vacuum  produced  was  724  mm.,  and  the  consump- 
tion of  water  three  liters  per  second.  No  fall  of  water  is 
necessary,  the  pressure  being  all-sufficient. 

Lippmann  has  published  in  extenso  his  important  memoir 
on  the  relations  between  electric  and  capillary  phenomena. 
In  it  he  establishes  the  following  important  laws ;  First,  the 
capillary  constant  at  the  surface  of  separation  of  mercury 
and  dilute  sulphuric  acid  is  a  function  of  the  electric  differ- 
ence which  exists  at  this  surface ;  and,  second,  when  by  me- 
chanical means  a  liquid  surface  is  made  to  change  its  form, 
the  electric  difference  of  this  surface  varies  in  such  a  way 
that  the  supei*ficial  tension  developed  in  virtue  of  the  first 
law  opposes  the  continuance  of  the  movement.  These  laws 
he  has  ingeniously  applied,  first,  to  the  accurate  measurement 
of  capillary  constants,  hitherto  so  uncertain ;  and,  second,  to 
the  measurement  of  electro-motive  force  by  means  of  his  cap- 
illary electrometer.  His  ingenious  electro-capillary  motor, 
which  shows  the  direct  conversion  of  electrical  into  mechan- 
ical energy  by  means  of  capillarity,  is  also  fully  described. 

Terqueni  has  published  an  histoiical  note,  in  which  he  calls 
attention  to  the  fact  that  the  generally  received  notion  that 
Faraday  was  the  first  to  liquefy  the  gases  is  incorrect,  since 
Guy  ton  de  Morveau  in  1799  liquefied  ammonia  gas  in  a  bath 
of  calcium  chloride  and  snow. 

Exner  has  made  some  quantitative  experiments  on  the 
peneti'ation  of  liquid  films  by  gases.  He  finds  that  the  ve- 
locities of  diffusion  are  directly  proportional  to  the  coeffi- 
cient of  absorption  of  the  gas  for  the  liquid  composing  the 
film,  and  inversely  proportional  to  the  square  root  of  the 
density  of  the  given  gas.  Adopting  air  as  the  unit  of  com- 
parison, the  relative  velocities  are — for  nitrogen,  0.06 ;  oxy- 
gen, 1.95 ;  coal  gas,  2.27 ;  hydrogen,  3.77  ;  carbonous  oxide, 
47.1 ;  hydrogen  sulphide,  165;  ammonia,  46,000.  As  to  the 
absolute  velocity,  Exner  finds  that  1.88  c.  a  of  hydrogen  and 
0.55  c.  c.  of  air  diffuse  simultaneously  through  each  square 
centimeter  of  the  soapy  film. 

G.  von  Liebig  has  contrived  an  exceedingly  useful  modifi- 
cation of  Frankland^s  apparatus  for  gas  analysis,  in  which 
the  measurements  are  made,  not  by  measuring  the  voluoie 
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t 
under  equal  pressures,  as  is  common,  but  by  measuring  the 

pressures,  the  volumes  being  made  equal.  It  is  simple  ia 
construction,  satisfactory  in  operation,  and  accurate  in  its  re- 
sults. 

ACOUSTZCa 

In  Acoustics,  Lissajous  has  described  in  the  BuUetin  de  la 
SociUe  d^ Encouragement  an  elaborate  machine  for  tracing 
mechanically  the  curves  which  represent  the  composition  of 
vibratory  movements,  constructed  by  Froment.  The  driv- 
ing-shaft carries  toothed  wheels,  gradually  increasing  in  size 
from  right  to  left.  Upon  the  pinions  driven  by  these,  which 
are  arranged  in  pairs,  are  eccentrics,  which  by  means  of  con- 
necting rods  give  a  differential  to  and  fro  motion  to  an  arm 
transverse  to  their  direction.  To  the  centres  of  two  contigu- 
ous arms  two  other  connecting  rods  are  attached,  which  move 
a  transveree  arm  of  the  second  order,  and  similarly  an  arm 
of  the  third  order  is  thus  moved,  which  carries  the  style. 
The  motion  of  the  style  is  therefore  the  algebraic  sum  and 
resultant  of  the  motion  of  the  eight  driving-wheels,  and  the 
curves  it  describes  may  be  exceedingly  complicated. 

SchuUer  has  contrived  an  apparatus  by  which  Lissajous's 
figures  may  be  i^adily  produced  on  the  screen.  It  consists 
of  two  pendulums,  adjustable  by  sliding  weights,  carrying 
mirrors,  each  movable  on  a  horizontal  axis,  at  their  upper 
ends.  The  planes  of  vibration  may  be  parallel  or  perpendic- 
ular, at  will.  The  same  physicist  has  devised  a  modification 
of  the  common  form  of  this  experiment  with  tuning-forks. 
Instead  of  having  a  min*or  on  the  extremity  of  a  prong  of 
each  fork,  he  places  the  two  forks  with  their  four  prongs  in 
the  same  plane,  one  of  the  forks  being  vertical,  and  four  or 
^ye  inches  in  advance  of  the  other,  which  is  horizontal.  The 
lower  prong  of  the  horizontal  fork  carries  a  screen  with  a 
small  hole  in  it.  The  second  fork  carries  on  one  of  its  prongs 
I  a  small  lens  of  short  focus.  The  small  opening  in  the  screen 
is  strongly  illuminated  by  sunlight  concentrated  on  it  by  a 
lens ;  an  image  of  this  is  formed  on  a  distant  screen  by  means 
of  the  lens  on  the  second  fork.  When  the  first  fork  is  vibrat- 
ing, a  vertical  line  of  light  will  appear;  when  the  second  is 
in  motion,  the  line  will  be  horizontal ;  when  both  are  in  ac- 
tion, the  Lissajous  curve  corresponding  to  their  rate  will  be 
given.    The  figures  are  much  larger  made  in  this  way. 
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Decharme  has  given  a  novel  method  of  producing  sono* 
rous  vibrations.  He  simply  blows  a  current  of  air  through 
a  tube,  the  lower  end  of  which  is  just  even  with  the  surface 
of  mercury  contained  in  a  suitable  vessel.  This  yields  a  dis- 
tinct sound,  and  at  the  same  time  the  mercury  is  thrown 
into  circular  waves,  producing  a  symmetrical  network  on  its 
surface.  The  smaller  the  interior  diameter  of  the  tube,  the 
more  acute  and  feeble  the  sound  and  the  finer  the  waves. 
He  recommends,  as  the  best,  tubes  between  0.8  and  5.0  milli- 
meters in  interior  diameter,  fixed  vertically,  and  supplied  by 
a  uniform  current  of  air.  By  having  a  series  of  properly  se- 
lected tubes,  the  surface  of  the  mercury  may  be  made  to  as- 
sume any  sets  of  waves  and  intei*ferences ;  and  by  illuminat- 
ing them  strongly,  they  may  be  projected  on  a  screen  as  an 
admirable  lecture  experiment.  The  same  author  has  de- 
scribed a  new  form  of  sonorous  flame.  When  gas  under  the 
ordinary  pressure  is  burned  from  an  opening  three  to  five 
millimeters  in  diameter,  a  flame  thirty  to  fifty  centimeters  in 
height  is  obtained.  If  now,  by  means  of  a  similar  tube  held 
horizontally,  a  moderate  cuiTent  of  air  be  directed  against 
the  flame,  persistent  and  very  varied  sounds  are  produced. 
The  experiment  succeeds  very  well  with  a  Bunsen  burner 
giving  a  luminous  flame  (its  air-openings  being  closed),  the 
tube  supplying  the  air  being  placed  horizontally  a  little 
above  the  orifice  and  in  contact  with  the  flame.  The  phe- 
nomenon acquires  special  interest  when  viewed  in  a  revolv- 
ing mirror.  In  a  subsequent  paper  he  gives  experimental 
reasons  for  believing  that  the  air  which  is  blown  against  the 
flame,  and  which  he  supposed  to  act  solely  mechanically, 
plays  also  a  chemical  part.  He  finds  that,  using  a  Bunsen 
burner,  the  sound  is  extremely  feeble  unless  the  air-openings 
be  closed  and  the  flame  be  luminous.  Moreover,  neither  car- 
bon dioxide  nor  nitrogen  gases  will  produce  the  sound  unless 
oxygen  be  mixed  with  it.  The  author  hence  believes  that 
the  sound  results  from  the  small  explosions  which  are  inces- 
santly produced  by  the  combination  of  the  oxygen  of  the  air 
with  the  carbon  and  hydrogen  of  the  flame  when  the  com- 
bustion of  this  is  already  incomplete.  That  the  sound  should 
bo  well-pronounced,  therefore,  the  presence  of  air  or  of  oxy- 
gen mixed  with  some  inert  gas  is  necessary. 

Bresina  has  described  a  simple  method  of  comparing  the 
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rates  of  vibration  of  two  sounding  air  columns  by  means  of 
oscillating  flames.  To  the  jets  supplying  two  ordinary  sing- 
ing tubes  are  affixed  lateral  branches,  by  which  the  gas  from 
each  may  also  be  supplied  to  a  second  burner  supported  on 
a  convenient  lateral  stand.  When  the  flames  in  the  tubes 
sing,  those  outside  vibrate  in  unison  with  them ;  and  by 
means  of  a  revolving  mirror  the  ratio  of  the  two  may  easily 
be  ascertained  by  counting.  If  the  two  singing  flames  are 
connected  to  the  same  exterior  flame,  the  combined  vibration 
is  seen  in  the  mirror. 

Tyndall,in  a  communication  to  the  Royal  Society  on  acous-: 
tic  reversibility,  discusses  the  curious  results  obtained  at 
Yillejuif  and  Montlh^ry  in  1822,  when  cannonading  at  the 
latter  station  was  heard  at  the  former,  but  not  the  reverse, 
and  concludes  that  Montlh6ry  must  have  been  surrounded 
by  a  highly  diacoustic  atmosphere,  while  Yillejuif  was  in  an 
atmosphere  acoustically  opaque.  He  supports  this  position 
by  ingenious  experimental  evidence. 

Mercadier  has  printed  a  paper  upon  the  law  of  the  influ- 
ence of  the  variation  of  the  dimensions  of  a  tuning-fork  upon 
its  vibrations,  in  which  he  shows  that  the  number  of  vibra- 
tions is  independent  of  the  breadth,  is  directly  proportional 
to  the  thickness,  and  is  inversely  proportional  to  the  square 
of  the  length.  From  these  laws  it  becomes  possible  to  cal- 
culate within  one  or  two  per  cent,  the  dimensions  of  a  fork 
necessary  to  give  any  required  number  of  vibrations. 

Neyreneuf  has  shown  very  beautifully  the  oscillatory  or 
vibratory  character  of  the  detonation  of  a  mixture  of  oxygen: 
and  hydrogen  gasea  In  a  tube  the  result  may  be  shown  in 
two  ways:  either  by  making  the  tube  perfectly  diy  inside, 
in  which  case  the  watery  vapor  produced  by  the  combustion 
condenses  preferably  on  the  cooler  parts  of  the  tube,  leaving 
those  parts  transparent  which  the  vibrating  flame  has  heated, 
or  by  coating  the  tube  interiorly  with  a  thin  layer  of  par- 
affin, when  the  melting  of  this  substance  shows  the  heated 
portions.  In  these  experiments  it  is  necessary  to  graduate 
the  rapidity  of  the  combustion  to  the  size  of  the  tube.  With 
a  test-tube  an  inch  and  a  quarter  in  diameter  and  eight  inch- 
es long,  well  dried,  and  filled  with  a  mixture  of  equal  vol- 
umes of  hydrogen  and  air,  the  striaa  represented  fern  leaves. 
With  tubes  of  less  diameter,  the  effects  are  more  regular,  es- 
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pecially  if  during  the  detonation  there  is  a  musical  sound 
produced.  Fine  stri»  are  then  observed  perpendicular  to 
the  axis  of  the  tube.  If  the  tube  is  very  long,  there  is  no 
musical  sound  produced,  but  the  rings  are  widely  separated 
and  very  sharp. 

La  Cour  has  devised  a  very  ingenious  use  of  the  tuning- 
fork  for  transmitting  signals  on  telegraph  lines,  which  prom- 
ises to  become  of  great  importance.  It  is  based  on  the  well- 
known  fact  that  if  a  given  fork  be  made  to  interrupt  an  elec- 
tric circuit  by  its  vibrations,  and  the  intermittent  current 
thus  produced  be  passed  through  a  seiies  of  electro-magnets, 
each  in  connection  with  a  fork  of  different  rate,  only  that 
fork  will  be  thrown  into  vibration  which  is  in  unison  with 
the  first  one.  Practically  the  time  required  to  do  this  is  a 
small  fraction  of  a  second.  The  advantages  of  this  method 
are  numerous.  Not  only  may  many  receiving  instruments 
at  one  station  be  operated,  each  by  its  own  key,  through  a 
single  wire,  but  many  different  stations  in  the  same  circuit 
may  be  operated,  that  one  alone  receiving  the  message  which 
has  the  requisite  instrument.  Moreover,  many  signals  may 
in  this  way  be  transmitted  over  the  same  wire  at  the  same 
time,  and  many  dispatches  sent  simultaneously  to  as  many 
stations.  All  this  may  be  done,  too,  without  affecting  the 
line  for  its  ordinary  use,  and  independent  of  atmospheric 
and  teiTcstrial  currents.  The  system  recently  patented  by 
Elisha  Gray,  of  Chicago,  is  essentially  similar  in  principle. 

Mayer  has  published  a  redetermination  of  the  durations  of 
the  residual  sonorous  sensations,  in  which  he  was  assisted  by 
Madame  Emma  Seiler  and  her  son.  Dr.  Carl  Seller,  of  Phila- 
delphia, well  known  in  connection  with  similar  researches  of 
Helmholtz.  It  now  appears  that  Utx  has  a  persistence  of  -^ 
of  a  second,  Ut^  :^,  Utg  ^,  Solg  t^,  Ut^  tttt,  Mi^  rh^  S0I4 
-j-JrF,  and  Utg  xro  ^^  *  second.  The  determination  is  not  an 
easy  one,  owing  to  the  production  of  secondary  and  result- 
ant tones. 

Pole  has  made  an  experimental  determination  of  the 
change  in  the  pitch  of  a  note  which  takes  place  when  the 
sonnding  body  is  moving — a  repetition  of  the  experiment  of 
Buys  Ballot.  He  used  for  the  purpose  locomotive  whistles, 
and  concludes  that  the  most  common  interval  by  which  the 
tone  is  lowered  when  two  trains  pass  each  other  is  a  third, 
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cither  major  or  minor,  corresponding  to  a  speed  for  each  of 
between  thirty-'five  and  forty  miles  an  hour. 


On  the  subject  of  Heat,  Cailletet  has  further  studied  the  ef- 
fect of  pressure  on  combustion,  the  experiments  being  made 
up  to  three  hundred  atmospheres.  He  finds  that  while  the 
luminosity  of  a  flame  increases  under  pressure,  the  activity 
of  the  combustion  actually  diminishes ;  the  temperature  aug- 
ments, but  the  oxidation  lessens.  An  alcohol  flame,  ordina- 
rily 60  pale,  becomes  as  bright  as  that  of  a  candle  at  twenty 
atmospheres.  A  candle  flame  under  these  conditions  gives 
more  light,  but  the  wick  soon  becomes  smoky  from  imperfect 
combustion — that  which  is  gained  on  the  one  side  being  lost 
on  the  other. 

Yiolle  has  called  attention  to  the  thermo-diffusion  experi- 
ments of  Feddersen  and  Dufour  (which  are  properly  such, 
6iuce  the  diffusion  of  a  gas  through  a  porous  diaphragm 
<:auses  a  rise  of  temperature  on  the  side  of  the  entering  gas, 
and  a  difference  of  temperature  on  the  two  sides  of  such  a 
diaphragm  causes  a  diffusion  of  gas),  in  order  to  explain  an 
experiment  of  Dufour,  in  which  he  used  air  in  different  hy- 
grometric  states  on  the  two  sides  of  the  diaphragm,  and  ob- 
served the  diffusion.  Yiolle  believes  that  the  true  explana- 
tion of  this  result  is  to  be  found  in  Merget's  experiments,  in 
which  a  porous  cell,  filled  with  pumice  in  fragments,  and 
closed  by  a  cork  through  which  a  tube  passes,  the  whole  be- 
ing well  moistened,  develops,  when  exteriorly  heated  to  a 
dull  red  heat,  simply  from  the  surface  evaporation,  a  pressure 
of  air  in  its  interior  of  three  atmospheres.  Experiments  of 
his  own  show  how  extremely  sensitive  is  this  apparatus  to 
changes  of  temperature.  The  practical  impoitance  of  these 
facts  is  very  great.  Our  clothes,  the  stones  of  our  houses, 
the  very  soil  itself,  when  heated  after  previous  moistening, 
act  exactly  like  the  apparatus  of  Merget,  with  an  activity 
truly  surprising.  In  animals  this  gaseous  movement  plays 
its  part  in  respiration ;  but  in  plants,  especially  in  aquatic 
plants,  it  is  seen  in  full  activity,  Nelumbium  apeciosum^  for 
example,  throwing  from  its  stomata  half  a  liter  of  air  per 
minute,  solely  through  this  action  going  on  in  its  leaves. 

Berthelot  has  published  an  important  research,  in  which  he 
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has  studied  the  thermal  changes  produced  when  acids  or  al- 
kalies are  dissolved  in  water,  with  the  expectation  of  solving 
the  question  of  hydratation.  He  has  also  given  a  descrip- 
tion in  a  suhsequent  memoir  of  the  various  pieces  of  appara- 
tus which  he  has  employed  in  his  calorimetrical  experiments. 
These  are,  a  helicoidal  agitator  for  mixing  the  water  of  the 
calorimeter,  an  Poseur  for  crushing  salts  and  other  solids  in 
liquids,  a  distilling  apparatus,  with  worm  and  receiver,  for 
effecting  reactions  out  of  contact  with  water,  an  apparatus 
for  measuring  the  heat  of  solution  at  elevated  temperatures, 
a  closed  apparatus  for  the  reaction  of  nitrogen  dioxide  on 
oxygen,  and  an  apparatus  for  decomposing  ammonium  nitrite 
by  heat. 

Thomsen  has  made  another  series  of  investigations  in  ther- 
mo-chemistry,  in  which  the  heat  of  combination  of  manga- 
nese, zinc,  cadmium,  and  iron  has  been  determined.  Com- 
bining these  results  with  previous  ones,  it  appears  that  for 
the  nine  metals  which  decompose  hydrochloric  acid  with  evo- 
lution of  hydrogen,  the  heat  of  combination  for  every  mole- 
cule of  hydrogen  thus  evolved  is,  for  lithium,  1 26,860  calories ; 
for  potassium,  123,700 ;  for  sodium,  114,380;  for  magnesium, 
108,290;  for  aluminum,  70,880;  for  manganese,  49,360;  for 
zinc,  34,200;  for  iron,  21,310;  and  for  cadmium,  17,610  ca- 
lories. 

Boisbandran  has  shown  that  a  remarkable  inequality  of 
action  is  exerted  by  a  given  supersaturated  solution  upon 
different  isomorphons  bodies.  A  perfectly  regular  crystal 
of  potassio-chrome  alum,  placed  in  a  slightly  supersaturated 
solution  of  ammonio-alumina  alum — which  had  been  I'endered 
basic,  so  as  to  crystallize  in  cubes — was  soon  covered  with  a 
white  octohedrio  envelope  showing  cubic  facets.  After  a 
longer  time  the  cubic  facets  had  increased  considerably,  but 
the  distances  between  opposite  solid  angles  of  the  octohedron 
remained  unaltered.  Hence  the  author  concludes  that  the 
solution  must  have  been  supersaturated  relatively  to  the  oc- 
tohedral  faces  of  the  ammonio-alumina  alum,  but  not  rela- 
tively to  the  cubic  faces  of  the  same  alum.  In  general  it  ap- 
pears that  in  the  phenomena  of  solution  and  crystallization, 
the  molecular  volume,  the  density,  the  relative  arrangement 
of  the  similar  or  dissimilar  atoms  in  the  molecule,  and  all 
other  causes  of  dissimilarity,  possess  their  special  influences. 
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Indeed,  it  may  be  said  that  two  bodies  not  absolutely  iden- 
tical never  exhibit  strictly  the  same  physical  or  chemical 
reactions,  however  closely  they  may  in  certain  particular 
resemble  each  other. 

Pfaandler  confirms  the  nneqnal  solability  of  different  faces 
of  the  same  crystal,  remarked  by  Lecoq  de  Boisbaadran,  and 
calls  attention  to  his  theoretical  explanation  of  it,  first  pub- 
lished in  1869.  He  concludes  that  those  faces  of  a  crystal 
which  possess  favorable  conditions  for  resisting  the  impact 
of  the  moving  molecules  are  preserved  and  grow  at  the  ex- 
pense of  the  others.  '^  Thus,"  he  says,  *'  the  principle  laid 
down  by  Darwin  is  applicable  also  in  the  world  of  molecules. 
Those  forms  and  combinations  which  possess  the  most  favor- 
able conditions  of  existence  are  the  ones  which  are  preserved." 

Boisbaudran  has  also  shown  that  very  low  temperatures 
may  be  produced  by  means  of  the  ammonia  ice-machine  of 
Carre  by  taking  suitable  precautions.  If  during  the  cooling 
the  heater  be  surrounded  with  ice-water,  or,  still  better,  with 
a  freezing-mixture,  it  is  possible  to  obtain,  even  with  a  ma- 
chine holding  only  half  a  lit^,  the  rapid  solidification  of  sev- 
eral kilogrammes  of  mercury.  After  the  freezing  of  nearly 
five  kilogrammes  of  this  metal  in  a  solid  cylinder,  the  tem- 
perature within  was  found  to  be  —48°.  If  ice  and  salt  be 
added  to  the  water  in  which  the  condenser  is  placed  during 
the  heating,  it  is  not  necessary  to  raise  the  temperature  of 
the  heater  so  high  by  ten  or  fifteen  degrees. 

Guthrie  has  given  a  curious  paper  upon  hydrates  (or  by- 
drated  salts)  formed  at  a  low  temperature,  which  he  calls 
cryohydrates.  He  shows,  contrary  to  the  generally  received 
opinion,  that  the  minimum  temperature  attainable  by  mixing 
ice  with  a  salt  is  very  independent  of  the  ratio  of  the  two, 
and  of  their  temperature,  and  of  the  state  of  division  of  the 
ice.  The  temperature  of  a  mixture  of  ice  and  a  salt  is  as 
constant  and  precise  as  the  melting-point  of  ice.  He  ob- 
serves that  the  cryohydrates  of  the  nine  salts  which  potas- 
sium, sodium,  and  ammonium  severally  form  with  chlorine, 
bromine,  and  iodine,  are  formed  at  temperatures  ranging  from 
—•28°  to  —11°.  Thirty-five  salts  were  examined  in  this  way, 
and  it  was  found  that  the  temperature  at  which  the  cryo- 
hydrate  is  formed  is  precisely  that  obtained  by  mixing  the 
given  salt  with  ice.     In  a  subsequent  paper  he  gives  addi- 
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tional  experiments  upon  salt  solutions  and  attached  water. 
He  assigns  the  name  cryogen  to  an  appliance  for  obtaining  a 
temperature  below  0°  C,  and  cryohydrate  to  the  substance 
produced  by  the  union  of  water  with  a  body,  this  hydrate 
being  capable  of  existence  only  below  0°  G.  He  finds  that 
of  cryogens  the  best  is  a  mixture  of  sodium  bromide  with 
three  to  six  times  its  weight  of  ice  finely  divided,  the  tem- 
perature produced  being  —28^  C.  From  an  extended  series 
of  experiments,  he  concludes  that  *'  of  similar  salts,  the  one 
which  produces  the  greatest  cold  when  used  in  a  freezing 
mixture  unites  as  a  ciyohydrate  with  the  fewest  molecules 
of  water."  And  again,  ^  The  temperature  at  which  the  cry- 
ohydrate is  formed  is  the  same  as  the  temperature  of  the 
corresponding  fraezing  mixture."  Of  special  interest  is  the 
cryohydrate  of  ethyl  alcohol,  which  is  produced  whenever  a 
dilute  alcohol  is  exposed  to  a  temperature  of  —34°  C,  and 
has  four  water  molecules  united  to  one  of  alcohol.  It  sepa- 
rates from  the  liquid  in  crystals.  Ether  also  forms  a  cryo- 
hydrate, solidifying  at  —2°  C,  and  consisting  of  one  ninth  of 
ether.  If  the  experiment  be  m^de  in  a  long  test-tube,  the 
long  candle-like  mass,  when  removed,  placed  upright  on  a 
plate,  and  lighted,  bums  with  a  non-luminous  fiame,  the  heat 
being  consumed  in  melting  the  ice. 

Chaumont  has  experimentally  investigated  the  question 
of  ventilation,  so  far,  at  least,  as  the  amount  of  air  necessary 
for  health  is  concerned.  His  determinations  were  made  on 
the  air  of  barracks,  of  prisons,  and  of  hospitals ;  and  he  con- 
cludes from  them  that  85  cubic  meters  (3000  cubic  feet)  of 
air  per  head  per  hour  is  necessary  in  health,  in  ordinary  dis- 
eases one  third  more  than  this,  and  in  serious  diseases  and 
epidemics  even  more  still. 

Geraez  has  made  an  exhaustive  research  into  the  phenom- 
ena attending  ebullition.  His  paper  opens  with  a  long  his- 
torical note  upon  this  subject.  Then  follows  his  own  results, 
in  which  he  studied  (1)  liquids  heated  in  contact  with  solids, 
(2)  within  other  liquids,  and  (3)  the  ebullition  developed  by 
mechanical  action.  He  maintains  that  ebullition  is  an  evap- 
oration into  some  gaseous  atmosphere  contained  within  the 
liquid. 

Troost  and  Hautefeuille  have  made  a  calorimetrical  inves- 
tigation on  iron  and  manganese  silicides.    They  conclude, 
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first,  that  silicon  in  combining  with  manganese  evolves  con- 
siderable heat,  and  hence  that  the  compound  thfis  formed  is 
very  stable — ^a  fact  ah'eady  proved  for  carbon.  Second,  that 
the  similarity  of  these  two  substances,  carbon  and  silicon, 
appears  also  when  their  action  on  iron  is  considered ;  they 
both  act  as  if  they  were  dissolved  in  the  metal. 

Knndt  and  Warburg  have  obtained  an  interesting  result  in 
investigating  the  specific  heat  of  mercury  vapor.  On  the 
kinetic  molecular  theory  of  Clausius,  the  quotient  of  the  spe- 
cific heat  of  a  gas  at  constant  pressure,  divided  by  the  specific 
heat  of  the  same  gas  at  constant  volume,  should  be  1.67, 
inrhile,  in  fact,  for  most  gases  this  quotient  is  only  1.405. 
Clausius  explains  this  by  the  fact  that  molecules  are  not 
material  points,  but  are  composed  of  atoms ;  and  only  in  a 
jnonatomic  gas  would  there  be  a  correspondence  with  theory. 
The  molecule  of  mercury  is  shown  by  its  vapor  density  to  be 
inonatomic ;  and  it  is  now  found  by  experiment  that  in  the 
case  of  this  vapor  the  above  quotient  is  actually  1.67.  Hence 
a  molecule  of  mercury,  so  far  as  its  theoretical  and  mechan- 
ical properties  are  concerned,  acts  like  a  material  point. 

Desains  has  contimied  his  researches  upon  solar  radiation, 
and  has  determined  the  quantity  of  heat  received  per  minute 
at  Paris  by  one  square  centimeter  of  the  earth's  surface 
placed  nonnal  to  the  direction  of  the  rays  during  an  entire 
year.  The  maximum  was  on  June  22,  when  the  amount  re- 
ceived was  1.29  units,  and  the  minimum  on  January  SO,  the 
amount  being  one  unit.  He  finds  also  that  the  proportion 
of  the  solar  rays  transmitted  by  a  layer  of  water  eight  mil- 
limeters thick  reached  its  maximum  on  July  4,  being  0.71, 
and  its  minimum  on  April  25,  being  0.63. 

Mayer  has  proposed  a  simple  mode  of  obtaining  theimo- 
graphs  of  the  isothermals  of  the  solar  disk  by  the  use  of 
MeusePs  double  iodide.  Thin  paper,  smoked  on  one  side,  is 
covered  oh  the  other  with  the  iodide,  and  is  exposed  to  the 
sun's  image,  formed  by  a  telescopic  object-glass,  the  aperture 
being  at  first  only  that  necessary  to  give  the  smallest  area 
of  blackened  iodide  with  a  shai*p  contour.  This  he  calls  the 
area  of  maximum  temperature.  On  enlarging  the  aperture, 
the  black  area  gradually  extends,  forming  a  series  of  new 
isothermal  lines  with  the  successive  enlargements.  Some  in- 
teresting conclusions  have  already  been  readied,  and  it  is 
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the  author^s  intention  to  make  a  thorough  investigation  of 
the  vast  fieTSl  thus  opened. 

Lundquist  has  given  the  results  of  his  calculations  to  de- 
termine the  distribution  of  heat  in  the  normal  sun  spectrum, 
founded  on  certain  measurements  of  Lamansky's.  He  repre- 
sents the  intensity  of  this  heat  graphically,  and  gives  curves 
in  which  the  ordinates  represent  intensities,  and  the  abscissas 
wave  lengths.  It  appears  from  these  curves  ^^  that  in  the 
normal  spectrum  of  the  sun  the  maximum  of  heat  is  situated 
about  in  the  middle  of  the  luminous  spectrum,  and  diminish- 
es on  both  sides  of  this  point,"  thus  confirming  entirely  the 
experimental  results  obtained  by  Dr.  John  W.  Draper  in  1872. 
In  the  electric  spectrum,  however,  assuming  Tyndall's  results 
as  data,  calculation  gives  a  curve  in  which  the  maximum  of 
heat  is  near  the  line  A  In  this  case  the  distribution  of  heat 
is  not  equal  in  both  halves  of  the  visible  spectrum. 

Hoorweg  has  repeated  with  great  care  the  experiments  of 
Tyndall  and  Magnus  upon  the  diathermancy  of  moist  air, 
with  a  view  to  reconcile  the  discrepancies  in  their  results. 
The  general  an-angement  of  the  apparatus  was  similar  to  that 
used  by  Wild,  a  Leslie^s  cube  being  placed  on  either  side  of 
a  Melloni's  pile  furnished  with  its  conical  reflectors.  But  for 
the  introduction  of  the  moist  air  between  the  cube  and  pile 
on  the  one  side  and  the  dry  air  on  the  other,  two  cylindera 
were  used,  the  one  filled  with  moistened  pumice,  the  other 
with  calcium  chloride.  These  were  placed  beneath  the  line 
joining  the  pile  with  the  source  of  heat,  so  that,  whenever  a 
current  of  air  was  driven  through  them,  moist  air  rose  at  one 
end  of  the  pile  and  dry  at  the  other.  With  a  very  delicate 
galvanometer  no  deviation  could  be  detected.  A  pair  of 
tubes,  each  25  centimeters  long,  open  at  the  ends,  and  bored 
laterally  with  fine  holes,  was  then  substituted,  but  with 
scarcely  an  appreciable  result.  Both  tubes  were  now  placed 
on  the  same  side  of  the  pile,  and  a  slight  but  distinct  devia- 
tion was  observed,  amounting  to  1.7  per  cent.  The  tube  was 
now  increased  to  a  meter  in  length,  a  heated  copper  plate 
being  used  as  the  source  of  heat.  The  absorption  of  moist 
air  was  2  per  cent.  The  experiments  were  repeated  with 
various  sources  of  heat ;  the  absorption  by  moist  air  varied 
from  3  to  0.4  per  cent.  Alcohol  vapor  absorbed,  under  like 
conditions,  from  6  to  27  per  cent,  of  the  heat     Hoorweg  con- 
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clades  withTyndali  that  aqueous  vapor  has  an  appreciable  ab- 
sorbing power  for  heat,  though  it  is  much  less  than  Tyndall 
supposed.  The  controversy  between  Tyndall  and  Magnus 
was  a  very  natuml  one, Tyndall,  on  the  one  hand,  having  over- 
estimated this  absoi*ption  through  neglecting  condensation, 
or  vapor-hesion,  as  Magnus  called  it ;  and  Magnus,  on  the 
other,  having  denied  its  existence  because  the  tube  he  used 
was  entirely  too  short  to  make  it  apparent  with  the  galva- 
nometer employed  in  his  experiments. 

OPTICS. 

In  Optics,  Crookes  has  published  some  curious  and  delicate 
experiments,  in  which  cai*efuiry  suspended  disks  of  pith  were 
set  in  motion  in  vacuo,  apparently  by  the  action  of  light. 
In  a  public  lectui'e,  however,  given  in  Edinburgh,  Professor 
Dewar,  after  explaining  the  method  adopted  by  Professor 
Tait  and  himself  for  obtaining  very  perfect  vacua  by  taking 
advantage  of  the  power  that  charcoal  has  of  condensing  gases, 
stated  that  these  vacua  were  so  perfect  that  it  was  impossible 
to  force  through  them  an  electric  spark  between  electrodes 
one  quarter  of  an  inch  apart,  even  when  a  powerful  coil  is  em- 
ployed ;  and  hence  that  such  vacua  were,  therefore,  eminent- 
ly proper  to  repeat  the  investigation  recently  made  by  Mr. 
Crookes  upon  the  action  of  a  beam  of  light  on  a  disk  at  the 
end  of  a  delicately  suspended  glass  fibre.  Such  an  investi- 
gation has  been  made  by  Dewar,  and  he  finds  that  the  move- 
ments of  the  disk  are  due  entirely  to  radiant  heat,  and  not 
to  any  mysterious  agency,  as  Mr.  Crookes  seems  to  imply. 
The  sensitiveness  of  the  disk  increases  with  the  perfection 
of  the  vacuum.  The  sides  of  the  glass  receiver  must  be  quite 
thin.  If  the  disks  are  covered  with  lampblack,  they  are  af- 
fected much  sooner  than  if  left  white.  The  conductivity  of 
the  suspended  body  for  heat,  and  the  nature  of  the  residuum 
gad  within  the  vacuum,  determine  the  density  of  the  gas  cor- 
responding to  the  neutral  point  observed  by  Mr.  Crookes.  The 
intensity  of  the  movements  of  the  disk  increases  in  proportion 
to  the  invei*8e  square  of  the  distance  of  the  source  of  radiation. 
If  we  interpose  between  the  light  and  the  disk  a  substance 
opaque  to  heat  rays,  although  transparent  to  light,  the  move- 
ments of  the  disk  immediately  cease.  If  we  interpose  a  sub- 
stance transparent  to  heat,  but  opaque  to  light,  the  defiection 
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of  the  disk  is  large.  If  two  disks  are  taken,  one  of  rock-salt 
and  the  other  of  glass,  it  is  found  that  the  rock-salt  is  inactive 
Tvhen  a  beam  of  light  is  thrown  on  it,  but  the  glass  disk  is 
active,  the  reason  being  that  the  rock-salt  is  not  heated, 
whereas  the  glass  is  heated.  To  show  the  sensitiveness  of 
the  apparatus,  it  may  be  stated  that  an  ordinary  lacifer- 
match  will,  at  a  distance  of  four  feet,  produce  instant  action. 
Professor  Dewar  has  not  accepted  the  suggestion  of  Reyn- 
olds that  the  action  is  due  to  the  evaporation  of  some  of  the 
fluid  on  the  surface  of  the  disk.  These  phenomena  allow  of 
a  very  perfect  explanation,  according  to  the  principles  of  the 
kinetic  theory  of  gases  and  the  mechanical  theory  of  heat, 
according  to  which  the  particles  of  gas  are  flying  about  in 
all  directions  with  a  velocity  which  depends  upon  their  tem- 
perature ;  the  length  of  the  path  of  each  particle  is  depend- 
ent principally  upon  the  barometric  pressure.  Under  ordi- 
nary barometric  pressure  of  thirty  inches,  the  length  of  the 
average  path  is  about  one  ten-thousandth  of  a  millimeter, 
but  when  the  barometric  pressure  is  reduced  to  the  one- 
millionth  part  of  an  inch,  the  average  length  of  the  path  be- 
tween two  collisions  is  about  eighteen  inches.  If,  therefore, 
Mr.  Crookes^s  disks  are  in  such  a  vacuum,  and  heated  l)y  ra- 
diation on  one  side  warmer  than  on  the  other,  the  particles 
of  gas  that  impinge  on  that  side  of  the  disk  leave  it  at  a 
higher  temperature,  and  thei"efore  with  a  greater  velocity, 
than  those  striking  the  opposite  side.  Hence  there  is  a  re- 
coil of  the  disk  as  observed  by  him. 

Wibel  has  made  additional  experiments  upon  the  cause  of 
the  luminosity  of  flames.  He  finds  the  results  of  Knapp  con- 
flrraed,  that  nitrogen,  hydrogen  chloride,  carbon  dioxide,  and 
other  indifferent  gases,  act  like  air  to  destroy  the  luminosity 
of  gas  used  in  a  Bunsen  burner;  but  he  also  finds,  curiously 
enough,  that  this  luminosity  may  be  wholly  or  partially  re- 
stored by  heating  ^he  tube  to  redness  through  which  the 
mixture  passers.  Hence  he  concludes,  Ist,  that  the  absence 
of  luminosity  in  a  Bunsen  flame  is  not  due  to  dilution  of  the 
gas;  2d,  that  it  is  due  to  the  cooling  efiect  of  the  inert  gas, 
since,  if  this  be  heated,  the  luminosity  returns;  dd,  that  the 
luminosity  of  aflame  depends  upon  the  temperature  existing 
in  its  interior;  and,  4th, that  ordinary  illuminating  materials 
are  such  because  the  rising  gases  and  vapors  are  sufiiciently 
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leated  in  the  exterior  combustion  zone  to  cause  their  de- 
composition. 

Gariel  has  described  some  simple  apparatus  for  explaining 
by  construction  the  elementary  laws  and  formulas  of  optics. 

Comn  has  communicated  to  the  Academy  a  valuable  pa- 
per on  the  velocity  of  light,  in  which  he  gives  the  results  of 
the  new  measurements  made  between  the  Pai*is  Observatory 
and  the  tower  of  Montlh^ry,  twenty-three  kilometers  distant, 
nnder  the  direction  of  the  council  of  the  observatory.  As  a 
mean  of  504  experiments,  he  finds  the  velocity  of  light  in 
vactto  to  be  300,400  kilometers,  or  186,700  English  miles, 
with  a  probable  error  below  one  thousandth  in  relative  value. 
This  gives  for  the  solar  parallax,  as  found  by  the  equation 
of  light,  8.878",  and  by  the  phenomena  of  abeiTation,  8.681". 

The  same  author  has  described  a  new  measuring  instrument 
for  minute  quantities,  called  a  reflection  lever,  which  consists 
of  a  beam  like  a  balance  beam  standing  on  four  points,  two 
on  the  line  where  the  knife  edge  is  usually  placed,  the  other 
two  at  the  ends  of  the  beam,  all  four  being  accurately  in  one 
plane.  To  the  centre  of  the  beam  is  attached  transversely 
a  mirror,  by  means  of  which  any  displacement  from  the  hor- 
izontal may  be  detected  and  measured  by  the  reflected  im- 
age of  a  distant  scale.  The  readings  are  made  with  a  tele- 
scope. 

Pickering  and  Strange  have  investigated  photometrically 
the  amount  of  light  absorbed  by  the  sun's  atmosphere.  By 
means  of  a  parte  tumih'e  carrying  a  black  mirror  and  lens, 
an  image  of  the  sun  40  centimeters  in  diameter  was  thrown 
on  a  screen  230  centimeters  from  the  aperture.  A  circular 
hole  was  cut  in  the  screen,  and  behind  this  the  photometer 
disk  was  placed.  By  moving  the  mirror  any  portion  of  the 
sun's  image  could  be  thrown  on  the  photometer,  and  its 
light  measured.  The  results  were  thus  given :  The  proba- 
ble error  does  not  exceed  one  per  cent.,  except  close  to  the 
edge.  The  light  at  the  edge  is  about  0.4  that  at  the  centre. 
The  variations  in  brightness  are  nearly  those  which  would 
be  produced  by  a  homogeneous  atmosphere  whose  height  is 
equal  to  the  sun's  radius,  and  its  opacity  such  that  only  twen- 
ty-six per  cent,  of  the  light  is  transmitted.  There  appears 
to  be  a  slightly  different  distribution  of  the  Kght  along  the 
polar  from  that  along  the  equatorial  diameter.    If  the  sun's 
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atmosphere  were  removed,  the  brightness  of  the  snn's  disk 
would  be  uniform,  and  3.83  times  that  of  the  centre  of  the 
disk  at  present.  Moreover,  the  total  amount  of  light  would 
be  increased  4.64  times. 

Curtis  has  published  a  method  of  showing  the  phenomena 
of  extraordinary  reflection.  Upon  a  horizontal  circular  stage, 
movable  around  the  axis  and  adjustable  in  height,  a  crystal 
of  Iceland  spar  well  polished  is  placed.  A  beam  of  light 
falls  on  the  crystal  at  such  an  angle  that  after  refraction 
and  reflection  within  it  the  beam  shall  pass  from  it,  making 
the  same  angle  on  the  other  side  of  the  normal.  Five  im- 
ages of  the  opening  through  which  the  beam  of  light  comes 
will  be  seen,  one  formed  by  reflection  at  the  upper  surface, 
and  the  other  four  by  double  reflection  within  the  crystal. 

Williams  has  made  a  photometric  investigation  into  the 
intensity  of  twilight  when  the  sun  is  at  various  distances  be- 
low the  horizon.  The  percentage  of  error  in  the  instrument 
employed  was  about  three.  The  results  of  the  photometer 
readings  were  reduced  to  the  light  given  by  a  standard 
candle  as  unity,  when  burning  at  a  distance  of  one  meter 
from  the  disk.  By  a  graphical  construction  of  the  actual 
results  a  curve  was  obtained,  and  a  table  deduced  which 
gives  the  percentage  of  light,  compared  with  that  at  sunset 
as  unity,  for  any  number  of  minutes  after  sunset  up  to  34. 
At  1  minute  it  is  0.95 ;  at  10  minutes,  0.290 ;  at  20  minutes, 
0.064;  at  30  minutes,  0.009;  and  at  34  minutes  it  is  0.004. 

Crosby,  also,  in  the  Massachusetts  Institute  of  Technology, 
has  made  some  photometric  determinations  of  the  light  of 
the  sky  at  difierent  distances  from  the  sun,  adjusting  the 
mirror  and  lens  which  were  employed  so  that  the  sun's  im- 
age would  fall  on  the  disk,  and  then  measuring  the  intensity 
of  the  light  at  regular  intervals  thereafter.  In  some  oases 
this  method  was  reversed.  The  results  represented  graphic- 
ally show  a  logarithmic  curve,  when  the  intensities  are  taken 
as  ordinates  and  the  natural  sines  of  the  sun's  angular  dis- 
tance as  abscisssB.  The  author  calls  attention  to  the  mete- 
orological  importance  of  his  results. 

Giraud-Teulon  has  discovered  a  new  method  of  measurinc; 
distances  optically,  and  has  constructed  a  telemeter  based 
upon  it.  A  double  image  of  the  object  is  produced  by  a 
division  of  the  eye-piece,  one  half  moving  by  the  other  by 
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means  of  a  micrometer  screw.  The  apparent  size  of  the  ob- 
ject is  measnred  from  two  stations  on  the  same  line  with 
this  object,  and  by  a  simple  calculation,  knowing  the  dis- 
tance between  these  stations  and  the  focal  length  of  the 
telescope,  the  distance  of  the  object  is  obtained.  The  error 
in  the  measurements  made  does  not  exceed  five  per  cent. 

Jacques  has  determined,  in  the  laboratory  of  the  Massa- 
chusetts Institute  of  Technology,  the  percentage  of  light 
transmitted  through  glass  plates  placed  both  perpendicu- 
larly and  obliquely  to  the  ray.  The  plates  were  ordinary 
window -glass  carefully  cleaned.  The  original  light  being 
100,  one  plate  transmitted  89.5  per  cent.,  four  plates  69.8 
per  cent,  seven  plates  55  per  cent.,  and  ten  plates  45.3  per 
cent.  When  the  plates  are  oblique  to  the  ray,  the  amount 
transmitted  by  one  plate  decreases  rapidly  with  the  obliq- 
uity, while  with  ten  plates  it  actually  increases  until  the  ob- 
liquity reaches  55^ 

Comu  has  proposed  a  very  simple  mode  of  correcting  tel- 
escopic object-glasses  for  photographic  rays,  by  separating 
more  or  less  from  each  other  the  lenses  composing  them,  an 
idea  originally  suggested  by  Sir  John  Herschel  for  restoring 
overcorrected  objectives.  Since  the  focal  distance  for  chem- 
ical rays  is  about  one-half  per  cent,  of  the  principal  focal  dis- 
tance behind  that  for  luminous  rays,  the  necessary  correction 
is  effected  by  separating  the  flint  and  crown  components  by 
this  amount,  and  then  carefully  adjusting.  Comu  has  used 
the  method  with  success  on  an  object-glass  of  four  inches' 
aperture ;  the  method  of  Rutherford  is,  however,  to  be  pre- 
ferred for  glasses  much  larger  than  this. 

Pickering  and  Williams  have  investigated  the  foci  of  lenses 
placed  obliquely,  from  which  it  appears  that  even  the  most 
carefully  corrected  lenses  may  still  be  defective  in  this  re^ 
spect.  In  a  photographic  camera,  for  lines  passing  through 
the  axis,  the  surface,  instead  of  being  plane,  should  have  a 
radius  of  curvature  of  only  0.3  the  focus,  while  for  lines  per- 
pendicular to  these  the  curvature  should  be  0.7  the  focus. 
Curiously  enough,  the  actual  curvature  in  the  normal  eye  is 
about  0.5,  or  the  mean  of  the  above  numbers. 

Eriiss  has  described  a  new  eye-piece  formed  of  a  divergent 
flint  lens,  placed  between  two  convergent  lenses  of  crown,  so 
that  the  faces  in  contact  have  the  same  radius  of  curvature, 


Ixiv  GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

and  consequently  touch  at  all  points.  Of  the  four  radii  of 
curvature  present,  the  first  is  +5.27  lines,  the  second  +10 
lines,  the  third  +2.9  lines,  and  the  fourth  —5.73  lines.  The 
sign  plus  refera  to  curves  having  the  convexity  toward  the 
eye  of  the  observer.  This  eye-piece  has  been  constructed 
by  Steinheil,  and  is  sensibly  aplanatic  and  achromatic,  with 
a  field  of  about  thirty  degrees. 

Mei*z  has  described  a  new  telescope  which  he  has  just 
completed  for  the  observatoiy  at  Quito.  It  has  a  clear  aper- 
ture of  9  Pans  inches,  and  a  focal  distance  of  116.75  inches. 
The  position  circle  is  divided  directly  to  five  minutes,  and 
reads  with  a  vernier  to  one  minute.  A  double-ring  microm- 
eter and  a  filar  micrometer  are  attached,  the  latter  having 
eight  eye-pieces,  magnifying  respectively  105, 160, 245, 850, 
455, 585, 780,  and  910  diameters.  The  hour  circle  is  18  inch- 
es in  diameter,  and  the  declination  circle  20  inches ;  the  for- 
mer is  divided  to  one  minute,  and  reads  to  two  seconds  of 
time;  the  latter  is  divided  to  five  minutes,  and  reads  to 
four  seconds.  A  number  of  improvements  in  the  mounting 
are  noticed. 

Rayet  has  published  a  paper  on  the  conical  solar  dials  of 
the  ancients,  particularly  that  of  Heracleus  of  Latmos,  with 
n  view  to  bring  to  light  the  amount  of  knowledge  possessed 
by  their  constructors.  The  interior  surface  of  these  dials 
constituted  a  cone,  the  section  of  which  by  the  upper  hori- 
zontal surface  was  a  curve  of  the  second  degree,  either  an 
ellipse  (as  in  the  dial  of  Heracleus  and  the  Naples  dial),  a 
hyperbola'  (dial  at  Athens),  or  a  parabola  (Phoenician  dial). 
The  latter  curve  requires  that  one  of  the  generatrices  of  the 
cone  should  be  rigorously  horizontal,  and  has  been  only  once 
observed.  But  the  dials  were  not  made  in  this  way:  the 
cone  was  traced  with  any  convenient  proportions,  subject 
only  to  the  condition  that  its  summit  should  be  on  a  per- 
pendicular from  the  centre  of  the  base. 

Professor  Mayer  has  called  attention  to  a  curious  bit  of 
history  in  relation  to  Young's  theory  .of  colors.  It  appcara 
that  Young  first  adopted  red,  yellow,  and  blue  as  the  prima- 
ry colors,  and  that  subsequently,  taking  it  for  granted  tliat 
Wollaston  was  correct  when  he  asserted  four  natural  divis- 
ions of  color  in  the  solar  spectrum,  separated  from  each,  other 
by  dark  lines,  he  adopted  red,  green,  and  violet,  these  being 
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the  divisions  noted  by  Wollaston.  Moreover,  Young  seems 
never  to  have  made  any  experiments  to  test  his  theory  until 
some  time  after  he  had,  on  theoi-etical  grounds,  adopted  it. 

Bunsen  has  given  an  account  of  some  new  methods  in 
spectnim  analysis,  in  which  he  has  sought  to  i-ender  the  use 
of  the  spark  for  obtaining  spectra  as  easy  and  as  general  as 
that  of  the  gas-flame.  The  first  portion  of  his  paper  is  de- 
voted to  a  description  of  the  battery  coil  and  spark  appa- 
ratus required ;  the  second  gives  the  results  of  his  investiga- 
tions in  this  way,  particularly  with  the  rarer  elements.  The 
memoir  is  accompanied  by  three  spectrum  plates,  uncolored, 
showing  the  spectra  of  thirty  elements  and  compounds. 

Watts  has  described  a  new  form  of  micrometer  for  use 
with  the  spectroscope,  in  which  one  of  the  lines  of  the  spec- 
trum itself  is  substituted  for  the  cross  wires.  This  line  may 
be  the  sodium  line,  which  is  almost  always  present  in  gas- 
flame  spectra,  a  hydrogen  line  with  vacua  tubes,  or  a  Fraun- 
hofer  line  in  solar  work.  This  standard  line  is  displaced  by 
a  micrometer  screw,  by  which  the  amount  of  motion  neces- 
sary to  move  it  from  one  point  of  a  spectrum  to  another  may 
be  ascertained.  The  micrometer  screw  is  attached  to  the 
upper  half  of  a  divided  line  placed  between  the  prism  and 
the  observing  telescope,  and  moves  this  half  over  the  lower, 
which  is  fixed. 

Lockyer  and  Roberts  have  investigated  the  ffcsorption 
spectra  of  metals  volatilized  by  the  oxyhydrogen  flame. 
They  employed  a  block  of  lime,  in  which  the  metal  to  be 
examined  was  placed,  and  in  which  it  was  volatilized  by 
the  oxyhydrogen  jet.  Through  a  tube  cut  in  the  block  the 
beam  of  electric  light  passed,  which  was  viewed  by  the  spec- 
troscope placed  opposite.  In  this  way  the  absorption  pro- 
duced by  the  metallic  vapor  could  be  observed.  They  con- 
clude that  in  passing  from  the  liquid  state  to  that  of  perfect 
gas  the  molecules  pass  through  diflerent  orders  of  complex- 
ity, this  complexity  being  diminished  by  the  action  of  heat, 
so  that  each  molecular  simplification  id  marked  by  a  dis- 
tinctive spectrum. 

Goldstein  has  made  some  investigations  upon  the  spectra 
of  rarefied  gases,  which  seem  to  contradict  the  views  of 
Wttllner.  But  the  latter  physicist,  in  replying  to  the  state- 
ments of  Goldstein,  claims  that  his  view,  that  a  line  spec- 
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trnm  is  the  result  of  the  igaition  of  a  single  line  of  molecules, 
and  that  a  band  spectrum  appeai-s  when  the  light  comes 
from  a  thick  layer  of  the  gas,  is  not  only  not  disproved,  but 
is  actually  confirmed  by  the  new  experiments. 

Lockyer  has  read  a  paper  before  the  Royal  Society  upon 
his  new  map  of  the  solar  spectrum,  the  portion  now  present- 
ed being  that  extending  from  wave-lengths  dd  to  41.  It  is 
constructed  on  four  times  the  scale  of  Angstrom's  "  Spectre 
Normale,"  the  number  of  lines  being  increased — over  this, 
which  contains  but  39 — to  518,  of  which  416  have  been  act- 
ually identified,  and  the  largest  number  of  these,  163,  as- 
signed to  cerium. 

Wright  has  experimented  to  obtain  the  spectrum  of  the 
gaseous  matter  evolved  from  meteorites  when  heated  in  a 
vacuum.  The  meteorites  employed  were  three  in  number 
— those  from  Texas,  from  Tazewell  County,  Tennessee,  and 
from  Arva,  Hungary.  Borings  from  each  of  these  were 
placed  in  a  bard  glass  tube  connected  with  an  efficient 
Sprengel  pump.  By  means  of  a  T  tube  an  ordinary  Pliicker 
vacuum  tube  was  IeiIso  connected  with  the  tube  to  be  heated. 
At  a  red  heat  the  Texas  iron  gave  off  4.75  times,  the  Ten- 
nessee iron  4.69  times,  and  the  Hungary  iron  more  than  44 
times  its  volume  of  gases,  which  the  spectroscope  showed  to 
consist  of  hydrogen,  carbonous  and  carbonic  oxides. 

The  satne  physicist  has  published  a  preliminary  note  on 
the  spectroscopic  examination  of  gases  from  a  stony  meteor- 
ite which  fell  in  Iowa  on  February  12.  The  small  grains  of 
iron  which  it  contained  yielded  several  times  their  volume 
of  gas,  even  on  raising  the  temperature  but  slightly.  Of  this 
gas  the  two  oxides  of  carbon  constituted  forty-nine  per  cent, 
(carbonic  acid  thirty-five,  and  carbonic  oxide  fourteen),  the 
remaining  fifty-one  per  cent,  being  hydrogen.  The  spectrum 
exhibited,  the  gas  being  under  only  a  few  millimeters^  press- 
ure, was  that  of  carbon,  especially  the  three  brightest  bands 
in  the  green  and  blue.  This  fact  is  especially  significant 
when  we  remember  that  these  are  precisely  the  bands  ob- 
served in  cometary  spectra,  the  close  connection  of  meteors 
and  comets  being  well  established. 

In  a  later  paper  upon  the  gaseous  constituents  of  this 
meteorite,  he  formulates  the  following  conclusions :  1.  The 
stony  meteorites  are  distinguished  from  the  iron  ones  by 
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having  the  oxides  of  carbon,  chiefly  the  dioxide,  as  their 
characteristio  gases,  instead  of  hydrogen.  2.  The  propor- 
tion of  carbon  dioxide  given  off  is  much  greater  at  low  than 
at  high  temperatures,  and  is  sufficient  to  mask  the  hydrogen 
in  the  spectrum.  3.  The  amount  of  the  gases  contained  in  a 
large  meteorite,  or  a  cluster  of  such  bodies  serving  as  a  com- 
etaiy  nucleus,  is  sufficient  to  form  the  train  as  ordinarily  ob- 
served. 4.  The  spectrum  of  the  gases  is  closely  identical 
with  that  of  several  of  the  comets. 

Montigny  has  discovered,  by  means  of  an  ingenious  appa- 
ratus which  ho  calls  a  scintillometer,  a  connection  between 
the  variations  of  color  of  scintillating  stars  and  their  spectra. 
In  every  case  those  stars  which  scintillate  or  twinkle  least 
are  those  whose  spectra  show  numerous  well-pronounced 
lines,  sometimes  united  in  zones. 

Capron  has  examined  with  a  spectroscope  especially  con- 
structed for  the  purpose  the  spectrum  of  the  aurora,  and  has 
compared  it  with  that  of  hydrogen,  oxygen,  oxides  of  carbon, 
coal  gas,  air,  hydrogen  phosphide,  iron,  and  mercury  under 
various  conditions.  He  differa  from  Angstrom  in  his  conclu- 
sions, first,  as  to  the  presence  of  moisture  in  the  auroral  re- 
gions, and,  second,  as  to  the  importance  of  the  violet  pole 
spectrum  in  air. 

Huggins  has  sent  to  the  Royal  Society  a  note  on  the  spec- 
trum of  Coggia's  comet,  which  presented  in  the  spectroscope 
three  distinct  spectra:  (l)  a  continuous  spectrum  coming 
from  the  light  of  the  nucleus ;  (2)  a  spectrum  consisting  of 
bright  bands ;  and  (3)  a  continuous  spectrum  accompanying 
the  gaseous  spectrum  on  the  coma,  and  representing  almost 
entirely  the  light  of  the  tail. 

Lnbarsch  has  published  a  paper  on  fluorescence,  in  which 
he  concludes  from  his  investigations  (l)  that  for  each  fluo- 
rescent substance  there  are  only  certain  rays  of  light  causing 
fluorescence ;  (2)  that  the  color  of  the  fluorescent  light  de- 
pends on  the  rays  of  incidence,  and  follows  Stokes^s  law ;  and 
(3)  that  the  most  refrangible  fluorescent  rays  produced  by 
sunlight  coiTespond  to  that  place  in  the  spectrum  where  the 
liquid  shows  its  maximum  of  absorption,  provided  its  fluo- 
rescence proves  a  simple  one  when  examined  by  prismatic 
analysis  of  the  linear  spectrum. 

Mascart  has  made  some  very  delicate  experiments  on  the 
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effect  of  the  translatory  motion  of  the  earth  on  the  refrangi- 
bility  of  light,  in  continuation  of  those  made  by  Arago,  and 
vith  reference  to  FresnePs  theory.  His  apparatus  was  ar- 
ranged underground,  so  as  to  be  free  from  diurnal  thermal 
changes.  The  collimator  was  turned  to  the  west,  so  that  at 
mid-day  and  at  midnight  the  rays  entering  it  would  be  mov- 
ing, the  one  with  the  earth  in  direction,  the  other  opposed  to 
it.  A  very  numerous  series  of  observations  showed  that  the 
change  of  deviation  thus  produced  is  entirely  inappreciable, 
and  this  with  a  perfection  of  methods  which  would  detect  a 
twentieth  part  of  that  which  Frcsnel's  formula  supposes. 
Indeed,  in  using  mixed  films,  for  example,  Mascart  shows 
that  the  length  of  the  apparent  paths  of  the  interfering  rays 
is  not  changed  by  this  condition  by  one  two-hundred-thou- 
sandth part,  that  in  observing  Newton's  rings  it  is  not  one 
four-hundred-thousandth,  and  that  in  the  fringes  produced 
by  double  refraction  there  is  not  produced  by  the  movement 
of  the  earth  a  change  in  the  path  of  the  two  rays  of  one-mill- 
ionth part. 

One  of  the  most  valuable  optical  discoveries  of  the  year 
is  that  made  by  Wolcott  Gibbs,  of  a  new  physical  constant, 
which  he  calls  the  '^  inteiferential  constant.'^  It  is  well 
known  that  when  interference  colora  are  viewed  through  a 
prism  a  series  of  dark  bands  appears  in  the  spectrum,  known 
as  Talbot's  bands.  The  number  of  these  bands  between  any 
two  lines  in  the  spectrum  may  be  calculated  when  we  know 
the  thickness  of  the  plate  producing  the  interference,  the  in- 
dices of  the  given  spectrum  lines,  and  their  wave-length& 
If  now  the  thickness  of  the  plate  be  made  unity,  and  the 
formula  thus  modified  be  divided  by  the  density  of  the  sub- 
stance composing  the  plate,  an  expression  will  be  obtained 
of  a  quantity  called  an  ''  interferential  constant."  It  repre- 
sents the  number  of  bands  in  the  spectrum  between  two  rays 
whose  indices  are  given,  for  a  thickness  of  the  plate  equal  to 
a  unit  of  density.  This  number  is  for  each  chemical  sub- 
stance a  characteristic  optical  function,  and  independent  of 
the  temperature.  Its  value  will  apparently  be  fully  equal  to 
the  other  physical  methods  of  analysis,  such  as  density,  boil- 
ing point,  specific  volume,  rotatory  power,  etc.,  while  in  some 
examples  given  it  finds  important  application  in  quantitative 
analysis.    Moreover,  it  appeara  that  the  interferential  con- 
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slant  of  a  compound  may  be  tolerably  well  calculated  from 
those  of  its  constituents. 

Descloizeaux  has  published  an  elaborate  paper  on  the  dou- 
bly refractive  properties  of  the  triclinic  feldspars — albite,  oli- 
goclase,  labradorite,  and  anorthite ;  in  which  he  shows  that, 
though  so  difficult  of  exact  determination  by  present  phys- 
ical or  chemical  means,  these  feldspars  may  very  readily  be 
distinguished  from  each  other  by  their  optical  characters. 

Nodot  proposes  to  use  either  sugar,  potassium  bichromate, 
or  tartaric-acid  crystals  in  place  of  aragonite  for  exhibiting 
the  phenomena  of  conical  refraction.  The  two  former  crys- 
tals arc  cut  without  difficulty,  since  a  natural  face  of  the  first 
and  a  cleavage  face  of  the  second  are  normal  to  one  of  the 
optic  axes.  But  with  tartaric  acid  it  is  necessary  to  get 
such  a  face  by  trial  One  is  compensated  for  the  labor, 
however,  by  the  result,  a  cone  being  obtained  which,  for  the 
same  thickness  of  plate,  has  twice  the  angle  of  aragonite. 

Mach  has  devised  a  new  and  convenient  optical  apparatus 
for  certain  polarization  phenomena.  Above  the  Nicol  eye- 
piece of  an  ordinary  polariscope  is  placed  a  small  achromatic 
prism.  The  field  of  view  will  appear,  of  course,  uncolored, 
but  displaced  toward  the  base  of  the  prism.  If  now  the 
whole  eye-piece  thus  arranged  be  made  to  rotate  about  a 
vertical  axis,  each  point  of  the  field  becomes  a  circle.  If 
now  in  the  field  a  quartz  plate  be  placed,  cut  perpendicular 
to  the  axis,  and  which  is  covered  with  a  screen  having  a 
small  hole  in  it,  a  circle  of  colored  light  will  be  seen  by 
pereistence  of  vision,  the  order  of  colors  being  in  the  direc- 
tion of  rotation  or  the  reverse  as  the  quartz  is  right  or  left 
handed.  The  same  apparatus  may  be  used  to  project  the 
phenomena  on  a  screen.  If  an  unachromatized  prism  be 
used,  the  spectra  of  the  polarization  colors  are  obtained. 

Adams  has  devised  a  new  polariscope  for  examining  the 
rings  of  crystals,  the  objects  had  in  view  being  (1)  to  obtain 
a  large  field,  (2)  to  secure  the  means  of  measuring  both  the 
rings  and  the  axial  angles,  and  (3)  to  be  able  to  immerse  the 
crystal  in  liquid.  The  peculiarity  of  the  optical  arrange- 
ment is  that  the  crystal  section  is  placed  at  the  common  cen- 
tre of  curvature  of  two  nearly  hemispherical  lenses,  so  that 
its  relation  to  these  is  unchanged  when  the  crystal  and 
lenses  are  rotated  about  any  axis  parallel  to  its  surfaces  and 
passing  through  this  centre. 
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Spottiswoode  has  constructed  a  modified  form  of  polaii- 
scope,  which  has  some  decided  advantages.  It  consist^  of  a 
NicoPs  prism  as  the  polarizer,  and  a  double-image  prism  as 
the  analyzer,  the  latter  being  so  cut  as  to  show  one  image  in 
the  centre  of  the  field,  the  other  being  excentiic.  By  rapid- 
ly rotating  the  analyzer,  the  ring  image  remains  by  persist- 
ence and  displays  the  phenomena,  usually  successive,  simul- 
taneously. 

Becquerel,  in  a  research  upon  magnetic  rotatory  polariza- 
tion, has  extended  the  list  of  substances  possessing  this  prop- 
erty, and  has  determined  exactly  the  power  of  rotation  for  a 
given  thickness  of  plate  and  a  given  magnetic  intensity.  In 
general,  he  finds  that  increase  of  magnetic  rotatory  power 
follows  increase  of  the  refractory  index. 

Bertin  has  given  a  notice  on  projecting  polarization  phe- 
nomena with  the  apparatus  of  Duboscq,  dividing  these  phe- 
nomena into  three  classes — those  requiring  (1)  parallel,  (2) 
divergent,  or  (3)  convergent  light. 

Riche  and  Bardy  have  repoited  upon  the  sources  of  illumi- 
nation utilizable  in  photography,  in  which  they  give  the  re- 
sults of  their  examination  of  eight  different  sources  of  light, 
viz.,  the  oxyhydrogen  light,  the  Drummond  or  lime  light, 
zinc  burning  in  oxygen,  magnesium  in  air,  a  current  of  nitric- 
oxide  gas  burning  in  a  globe  of  carbon-disulphide  vapor,  a 
jet  of  nitric  oxide  in  a  test-tube  containing  carbon-disulphide, 
a  jet  of  oxygen  in  the  same,  and  a  jet  of  oxygen  in  a  test- 
tube  containing  sulphur.  The  eight  lights  were  photo- 
graphically intense  in  the  order  above  mentioned,  the  last 
being  eight  times  as  strong  as  the  first. 

Vogel  has  proposed  a  simple  form  of  camera  for  spectrum 
photography,  which  consists  simply  of  a  box,  in  one  side  of 
which  is  fixed,  by  means  of  a  cork,  a  pocket  spectroscope. 
With  this  instrument  a  picture  of  the  solar  spectrum  from  H 
to  D  was  taken  on  silver  bromide  mixed  with  naphthalin- 
red  in  three  minutes. 

aCAGNETISSi. 

In  Magnetism,  Rowland  has  described  a  simple  method 
of  determining  the  distribution  of  magnetism  on  iron  and 
steel  bars  by  means  of  a  small  coil  of  wire  one  quarter  to 
one  half  an  inch  in  diameter,  containing  from  ten  to  fifly 
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tarns,  wbich  he  calls  a  magnetic  proof  plane.  The  coil  being 
attached  to  a  galvanometer,  it  is  to  be  placed  on  the  required 
spot,  and  when  the  needle  is  at  rest  it  is  to  be  suddenly  re- 
moved to  a  distance ;  the  momentary  deflection  of  the  gal- 
vanometer needle  will  be  proportional  to  that  component  of 
the  lines  of  force  at  that  point  which  is  perpendicular  to  the 
plane  of  the  coil. 

Thalen,  the  Swedish  physicist,  has  written  a  paper  on 
some  experiments  which  he  has  made  in  order  to  ascertain 
the  location,  depth,  and  magnitude  of  mines  of  iron  by  means 
of  magnetic  measurements.  By  means  of  careful  observa- 
tions, isodynamic  lines  are  constructed.  Then  the  line  which 
joins  the  two  points  of  maximum  and  minimum  deviation, 
or  the  magnetic  meridian  of  the  mine,  gives  the  general  di- 
rection of  the  ore  bed.  The  intersection  of  this  line  with  the 
neutral  line  indicates  the  point  where  it  is  most  desirable  to 
begin  mining.  Finally,  the  distance  of  this  latter  point  from 
the  point  on  the  magnetic  meridian  of  the  mine  where  the 
deviation  is  a  minimum  is  one  half  the  distance  of  the  centre 
of  the  mass  of  ore  below  the  soil. 

Beetz  has  succeeded  in  producing  magnets  by  electrolysis, 
the  iron  having  in  one  case  a  magnetic  moment  per  gramme 
of  59,  and  in  another  of  214. 

Herwig  has  observed  that  the  extra-induced  currents  in 
iron  wires  are  of  remarkable  intensity,  and  supposes  it  to  be 
due  to  the  transversal  demagnetization  of  the  iron. 

Jacques,  working  in  Professor  Pickering's  laboratory,  has 
made  some  experiments  in  answer  to  Jamin's  criticism  of 
Ampere's  theory  of  magnets,  in  which  he  shows  not  only 
that  Jamin's  experiments  are  not  themselves  fairly  capable 
of  such  an  interpretation,  but  also  that,  rightly  interpreted, 
they  actually  sustain  the  theory  of  Ampere. 

Tommasi  states  the  curious  fact  that  if  a  current  of  steam, 
under  a  pressure  of  five  or  six  atmospheres,  be  blown  through 
a  copper  tube  two  or  three  millimeters  in  diameter  coiled  in 
a  helix  about  an  iron  bar,  the  bar  becomes  a  magnet,  and  re- 
mains magnetized  so  long  as  the  steam  passes. 

Rowland  proposes  the  use  of  a  very  small  electro-magnet 
placed  upon  the  stage  of  the  vertical  lantern  for  showing  dia- 
magnetic  experiments,  and  shows  by  theory  that  there  is  no 
advantage  gained  by  the  nse  of  a  larger  apparatus. 
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BLECTRicrrsr. 

Edland  has  published  a  complete  paper  on  the  nature  of 
electricity,  in  which  he  maintains  with  great  ability  the  the- 
ory that  electncity  is  identical  with  the  luminiferous  ether, 
and  in  which  he  deduces  most,  if  not  all,  electrical  phenom- 
ena from  this  supposition. 

Mixter  has  called  attention  to  the  remarkable  increase  in 
length  of  the  spark  of  the  Holtz  machine  by  placing  a  mi- 
nute gas  jet  between  the  balls  affording  the  sparks.  In  this 
way  the  spark,  which  before  was  less  than  ten  inches,  became 
more  than  twelve,  a  brass  ball  having  only  a  trifling  influ- 
ence of  the  same  sort. 

Rosetti  has  investigated  the  action  of  the  Holtz  machine, 
and  finds  that  it  follows  the  law  of  Ohm  completely,  but  that 
the  electro-motive  force  and  the  resistance  dre  enormous.  In 
his  instrument  the  electro-motive  force  was  57,000  volts  when 
the  atmospheric  moisture  was  0.35,  and  the  resistance,  with 
two  turns  per  second,  2,680,000,000  ohms.  From  his  experi- 
ments he  deduced  428  as  the  mechanical  equivalent  of  heat. 

Mr.  W.  Whitehorn  has  communicated  to  the  Physical  So- 
ciety of  London  some  experiments  on  the  electric  conductivity 
of  glass.  He  shows  that,  although  a  perfect  non-conductor 
at  ordinary  temperatures,  yet  glass,  when  heated  to  redness, 
allows  the  electric  current  to  pass  freely.  Even  at  the  tem- 
perature of  boiling  water  a  slight  amount  of  electricity  is 
conveyed  by  it.  The  resistance  at  a  temperature  of  166°  C. 
is  nearly  forty  times  that  observed  at  a  temperature  of  300**. 
The  glass  used  by  Mr.  Whitehorn  contained  oxides  of  lead, 
thereby  making  it  a  better  insulator  than  other  kinds  of 
glass. 

Lesueur  recommends  strongly  the  use  of  zinc  to  prevent 
the  formation  of  incrustations  in  steam-boilers.  His  attention 
was  called  to  the  subject  by  observing  that  the  brass  stays 
of  a  surface  condenser  in  a  steam-vessel  were  reduced,  after 
a  few  years  of  service,  to  a  mass  of  spongy  copper,  the  zinc 
having  entirely  disappeared.  This  having  occurred  repeat- 
edly, the  constructors  of  these  condensers  placed  zinc  in  the 
condensers,  and  observed  that  not  only  was  the  brass  no 
longer  attacked,  but  the  boilers  supplied  from  these  con- 
densers were  entirely  free  from  incrustation.    Direct  exper- 


INDUSTRIAL  PROGRESS  DURING  THE  YEAR  1875.  Ixxiii 

imenta  of  the  aathor^s  have  confirmed  this  fact.  The  ex- 
planation of  it  he  finds  either  in  the  electric  current  thus 
generated  in  the  boiler,  the  zinc  being  positive  and  the  iron 
negative,  or  more  probably  in  the  hydrogen  continually  set 
free  in  minute  quantity  on  the  iron  surface,  thus  preventing 
the  adherence  of  scale.  (The  author  does  not  seem  to  be 
aware  that  this  same  device  is  not  new,  having  been  employ- 
ed for  this  purpose  for  many  years  in  the  United  States.) 

Ducretet  has  noticed  a  remarkable  property  of  aluminum 
when  conveying  a  current  If  in  a  voltameter  one  of  the 
electrodes  be  aluminum,  the  other  being  of  platinum,  the  for- 
mer being  negative,  water  is  decomposed,  hydrogen  is  set 
free  at  the  aluminum  surface,  and  oxygen  at  the  platinum, 
the  cuirent  passing  freely.  But  if  the  aluminum  electrode 
be  made  positive,  no  action  takes  place,  and  no  current,  or  a 
very  feeble  one,  passes.  In  the  firat  case  an  electric  bell  in 
the  circuit  rings  violently,  in  the  second  not  at  all.  It  is 
proposed  to  call  a  voltameter  thus  constructed  a  rbeotome. 
It  is  doubtless  capable  of  many  useful  applications. 

Wilson  has  communicated  a  paper  to  the  London  Physical 
Society  on  a  method  of  measuring  electrical  resistance  in  liq- 
uids, in  which  polarization  of  the  electrodes  is  entirely  avoid- 
ed. A  long,  narrow  trough  is  filled  with  the  liquid  to  be 
measured,  and  a  porous  cell  filled  with  sulphate  of  zinc  solu- 
tion is  placed  at  one  end,  and  a  similar  one  containing  copper 
sulphate  at  the  other.  In  the  fii*st  of  these  cells  a  plate  of 
zino  is  placed,  and  in  the  second  one  of  copper.  The  ex- 
ternal circuit  is  completed  through  a  resistance  coil  and  gal- 
vanometer. A  suitable  deflection  is  obtained  at  the  stait, 
and  then  one  of  the  porous  cells  is  moved  toward  the  other. 
The  deflection  is  of  course  increased,  and  resistance  is  intro- 
duced to  bring  it  back  to  that  originally  obtained.  This  in- 
troduced resistance  is  evidently  equal  to  that  of  the  column 
of  liquid  taken  out  of  the  circuit. 

Foster  has  given  graphical  solutions  of  a  number  of  simple 
elecCrical  problems.  He  prefers  the  method  in  which  the  or- 
^  dinates  represent  electro-motive  forces  and  the  abscissas  re- 
sistances, and  has  devised  a  simple  instrument  .which  he  calls 
a  galvanometric  sliding-rule,  by  means  of  which  many  prob- 
lems of  this  sort  may  be  rapidly  and  accurately  solved. 

Amory  has  published  a  brief  note  on  the  great  facility  with 
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which  the  horizontal  pendalum  of  Z511ner  can  be  used  to  dem- 
onstrate Ampere's  laws  of  the  attraction  and  repulsion  of 
cuiTents. 

Barker  has  described  a  new  and  convenient  form  of  lecture 
galvanometer  based  on  the  vertical  lantern.  Above  the  hor- 
izontal condensing  lens  of  this  lantern  is  the  upper  needle, 
suspended  by  a  filament  of  silk.  To  this  a  second  needle  is 
attached  by  means  of  an  aluminum  wire  passing  through 
the  condenser  and  the  mirror.  The  second  needle  swings  in 
a  coil  placed  beneath  the  inclined  mirror.  Any  current  in 
this  coil  deflects  the  lower  needle,  and,  of  courae,  the  upper 
one  also.  This  latter  only  appears  on  the  screen,  together 
with  the  graduated  scale  beneath  it. 

Daguenet  has  proposed  a  simple  apparatus  for  showing 
the  phenomena  of  the  spark  in  rarefied  air.  A  barometer 
tube  a  meter  in  length  has  a  wire  of  platinum  sealed  in  at 
one  end,  and  is  then  filled  and  inverted  in  the  usual  way. 
On  connecting  one  electrode  of  an  induction  coil  with  the 
platinum  wire  and  the  other  with  the  mercury,  the  space 
above  the  column  is  filled  with  a  whitish  light.  By  intro- 
ducing air  and  plunging  the  tube  in  a  deep  cistern  the  spark 
may  be  observed  at  various  pressures,  and  by  introducing 
various  other  gases  and  liquids  many  beautiful  effects  may 
be  produced. 

Spottiswoodc  has  presented  to  the  Royal  Society  a  memoir 
giving  the  results  of  his  experiments  on  stratification  in  elec- 
trical discharges  through  rarefied  gases.  The  experiments 
were  undertaken  to  ascertain  whether  the  stratification  ob- 
tained with  the  continuous  discharge  of  large  batteries  could 
not  be  obtained  by  a  less  expensive  arrangement  in  an  inter- 
rupted circuit.  The  various  means  adopted  are  given,  and 
the  peculiarities  of  the  discharge  are  described.  Phenomena 
analogous  to  those  obtained  with  the  coil  were  obtained  with 
the  Holtz  machine. 

Becquerel  has  studied  the  action  of  magnetism  on  the  in- 
duction spark,  and  shows  that  the  loud  sound  which  is  pro- 
duced when  the  current  which  flows  around  a  powerful  elec- 
tro-magnet is  suddenly  broken  between  the  poles  is  due 
solely  to  the  mechanical  action  of  the  magnet,  the  same  effect 
being  produced  by  a  strong  blast  of  air  directed  on  the 
spark  at  the  instant  of  breaking  circuit. 
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Schrdtter  has  proved  that  when  the  spark  passes  through 
a  Greissler  tube  containing  phosphorus  vapor,  the  walls  of  the 
tube  are  covered  with  a  thin  layer  of  amoi*phous  phosphorus. 
Moreover,  if  the  vapor  is  contained  between  two  sealed 
tubes,  and  the  spark  passes  through  the  interior  one,  the 
same  effect  results,  showing  that  it  is  due  to  induction. 

Terquem  and  Trannin  have  described  a  new  and  conveni- 
ent form  of  apparatus  for  piercing  glass  by  the  electric  spark. 

Pickering  and  Strange  have  given  the  results  of  their 
measurements  on  one  of  Farmer's  large  dynamo-electric  ma- 
chines. With  a  speed  of  1280  revolutions  per  minute,  a  light 
of  from  650  to  900  candle-powers  was  obtained. 

A  large  Gramme  magneto-electric  machine  was  received 
from  Paris  in  February  by  the  University  of  Pennsylvania, 
at  Philadelphia,  which  gives  very  remarkable  results  when 
used  for  producing  the  electric  lights 

Champion,  Pellet,  and  Grenier  have  published  a  memoir 
npon  the  applications  of  electricity  to  the  firing  of  blasts,  of 
torpedoes,  and  to  mining  purposes  generally,  in  which  are 
considered  the  recent  improvements  in  electromotors,  in 
primers,  and  in  fuses,  with  the  various  methods  of  nsiug 
them  to  the  best  effect. 


Oeneral  Chemistry,  —  Some  advance  has  been  made  in 
chemical  theory.  Michaelis  and  Wagner  have  shown  that 
while  two  bodies  having  the  empirical  constitution  of  ethyl 
sulphite  are  known,  yet  only  one  of  these  is  the  tme  sulphur- 
ous ether,  as  proved  by  its  mode  of  preparation.  In  this  lat- 
ter compound  the  ethyl  groups  are  both  united  to  the  thionyl 
by  oxygen,  and  hence  the  sulphur  in  the  radical  must  be  a 
tetrad.  Zimmermann  has  made  a  similar  research  on  ethyl 
phosphite,  and  comes  to  the  conclusion  that  phosphorous 
acid  is  a  trihydroxyl  derivative  of  phosphorus,  and  that  in 
the  ether  neither  of  the  ethyl  groups  is  directly  united  to 
the  phosphorus,  since  in  that  case  ethyl -phosphinic  acid 
would  appear  as  a  decomposition  product.  From  this  the- 
oretical position  the  author  proceeded  to  prepare  tri-sodium 
phosphite,  which  he  obtained  only  as  a  thick  sirup,  but  in 
which  the  ratio  of  the  phosphorus  and  the  sodium  could  be 
determined. 
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Friedel  has  produced  a  direct  union  of  methyl  oxide  and 
hydrogen  chloride — a  body  which,  since  both  of  its  constit- 
uents can  exist  free,  must  be  classed  with  the  molecular 
compounds  of  Kekul6.  But  Friedel  shows  that  this  body  is 
not  decomposed  when  converted  into  vapor,  and  hence  argues 
that  the  ordinary  rules  of  chemical  union  should  be  extend- 
ed to  it.  This  can  only  be  done  by  supposing  its  oxygen  to 
act  as  a  tetrad  or  its  chlorine  as  a  triad.  Since  hydrogen  chlo- 
ride and  methyl  chloride  do  not  unite  even  at  —18**  to  —20°, 
the  author  inclines  to  the  former  view,  and  supports  it  by 
other  cases,  such  as  water  of  crystallization — a  view  of  the 
matter  which  was  taken  some  years  ago  by  Wolcott  Gibbs. 

Htibner  has  shown  that  benzoic  acid  will  set  nitrobenzoic 
acid  free  from  its  salts.  As  the  latter  is  the  stronger  acid, 
the;  fact  is  an  important  one  in  chemical  dynamics. 

Meyer  and  Lecco  have  sought  to  fix  the  equivalence  of  ni- 
trogen in  ammonium  compounds  by  an  examination  of  the 
chloride  of  di-ethyl-di-methyl-ammonium,  derived  (a)  from  di- 
ethyl-amine, and  (b)  from  di-methyl-amine.  If  the  same  chlo- 
ride is  formed  by  these  two  processes,  then  ammonium  is  a 
derivative  of  quinquivalent  nitrogen ;  if  two  isomeric  chlo- 
rides result,  then  nitrogen  is  a  triad  in  ammonium  com- 
pounds. The  most  minute  examination  failed  to  show  any 
difference  in  the  bodies  obtained,  and  hence  confirms  the  va- 
riability of  nitrogen  equivalence.  They  afterward  proved 
that  in  the  higher  substituted  ammonias  no  exchange  of  rad- 
icals takes  place  within  the  molecule;  thus  answering  Los- 
sen's  objection  to  the  results  they  had  previously  obtained, 
which  proved  that  ammonium  chloride  and  its  substitution 
derivatives  were  atomic  and  not  molecular  compounds,  and 
that  hence  the  nitrogen  in  them  was  quinquivalent 

INORGANIC  CHEMISTR7. 

In  Inorganic  Chemistry  Pebal  has  examined  euchlorine 
and  hypochloric  acid  critically,  and  comes  to  the  conclusion 
that  the  former  is  a  mixture  of  the  latter  and  free  chlorine  in 
variable  proportions.  He  assigns  to  the  latter  the  formula 
CIO2. 

Gopner  claims  to  have  shown  that  the  so-called  hydrate 
of  chlorine  is  really  a  hydrate  of  a  molecular  union  of  hydro- 
chloric and  hypochlorous  acids.    He  bases  his  opinion  on  the 
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fact  observed  by  him  that  when  this  hydrate  acts  on  mer- 
cury, mercuric  and  not  mercurous  chloride  results.  To  this 
view  Schiff  decidedly  objects,  both  on  grounds  of  antecedent 
improbability  and  of  experimental  evidence. 

Kingzett  has  succeeded  in  crystallizing  a  hydrate  of  cal- 
cium hypochlorite  from  a  saturated  solution  of  bleaching- 
powder. 

Reyman  has  detected  bromofoi-m  in  commercial  bromine, 
and  says  it  may  easily  be  recognized  by  its  odor,  and 
by  the  fact  that  it  lessens  the  solubility  of  the  bromine  in 
water. 

Buchanan,  chemist  to  the  Challenger  expedition,  finds  that 
sea-water,  artificially  cooled,  crystallizes  in  hexagonal  tables, 
the  water  from  the  melting  of  which  yields  1.578  grammes 
of  chlorine  to  the  liter.  Iceberg  ice,  on  the  contrary,  gave 
only  0.052  to  0.1723  gramme  in  a  liter. 

Deering  has  noted  some  points  worthy  of  notice  in  exam- 
ining waters  by  the  ammonia  method.  He  observes  that 
tbe  tint  after  the  addition  of  the  Nessler  solution  increases 
constantly  in  depth ;  hence  he  makes  a  caramel  solution  aft- 
er ten  minutes  to  imitate  the  distillate,  and  uses  that  for 
comparison.  He  also  notes  that  distilled  water  contains 
ammonia;  that  potable  waters  yield  ammonia  in  the  second, 
third,  and  fourth  fractions ;  that  commercial  stick  potash 
gives  ammonia  when  distilled  with  water;  and  that  an 
aqueous  extract  of  peat  gives  much  ammonia  when  distilled 
with  sodium  carbonate. 

8chone  has  proved  the  presence  of  hydrogen  peroxide  in 
rain  and  snow  water  collected  in  the  vicinity  of  Moscow. 
Only  four  out  of  one  hundred  and  thirty  specimens  of  rain, 
and  twelve  out  of  twenty-nine  of  snow,  failed  to  give  the  re- 
action. Quantitatively  the  amount  in  rain  varies  from  0.04 
to  one  milligramme  per  liter.  The  daily  maximum  was 
reached  between  12  and  4  o'clock  P.M.,  and  the  annual  in 
August.  The  peroxide  is  supposed  to  exist  in  the  air  both 
free  and  in  solution,  and  in  the  amount  of  0.000000268  c.  c.  in 
a  liter. 

Scheurer-Kestner  has  observed  that  the  white  fumes  ac- 
companying the  sulphurous  oxide  which  is  produced  by  the 
combustion  of  iron  pyrite  are  caused  by  the  presence  of  sul- 
phuric oxide,  and  that  the  sulphuric  oxide  is  produced  by 
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the  oxidatioD  of  the  sulphurous  oxide  by  air  in  presence  of  j 

ferric  oxide  at  a  high  temperature. 

Nichols,  under  the  direction  of  the  State  Board  of  Health 
of  Massachusetts,  has  examined  the  composition  of  the  air  at 
different  depths  below  the  suiface  of  the  ^'  Back  Bay  lands" 
in  Boston.  In  three  experiments,  the  depths  being  three  and 
a  half,  two,  and  ten  feet  respectively,  no  hydrogen  sulphide 
was  detected,  ammonia  was  found  in  minute  quantity,  and 
carbonic -dioxide  gas  existed  in  proportions  varying  from 
one  and  a  half  to  twenty-one  parts  per  thousand  of  air. 
This  amount  was  approximately  proportional  to  the  depth, 
and  reached  a  maximum  in  August  and  September. 

The  subject  of  nitrification  in  soils  has  been  studied  by 
Fittbogen,  who  has  made  a  series  of  experiments  on  the  effects 
of  air,  with  various  compounds  of  potash,  lime,  magnesia,  and 
of  other  substances,  including  quartz  sand,  on  the  formation 
of  nitric  acid  and  ammonia  in  peat.  The  greatest  gain  of 
nitric  acid  was  produced  by  carbonate  of  potash ;  carbonate 
of  lime,  caustic  lime,  and  caustic  magnesia  were  next  in  order 
of  efSciency;  with  gypsum  and  sand  less  nitric  acid  was 
formed  than  when  the  peat  was  simply  exposed  to  air,  with 
no  admixture.  The  amount  of  ammonia  in  the  peat  increased 
under  the  influence  of  air  alone,  but  decreased  in  each  case 
when  mineral  matters  were  added  to  the  peat.  Fittbogen 
suggests  that  the  marked  power  of  carbonate  of  potash  to 
aid  the  formation  of  nitric  acid  from  the  nitrogen  of  organic 
compounds  in  the  soil  may  explain  in  part  the  usefulness  of 
wood  ashes  as  a  fertilizer.  Their  potash  would  not  only  act 
directly  as  plant  food,  but  would  also  be  especially  efficient 
in  furthering  the  change  of  the  combined  nitrogen  of  the  soil 
into  forms  more  fit  for  the  nourishment  of  vegetation. 

Ditte  has  proposed  a  new  and  simple  mode  of  determining 
boric  acid,  which  depends  upon  the  crystallization  of  calcium 
borate  when  a  salt  of  boric  acid  is  introduced  into  a  fused 
mixture  of  one  part  calcium  chloride  and  three  parts  mixed 
sodium  and  potassium  chlorides.  This  crystallization  takes 
place  upon  the  surface  of  the  fused  chlorides  in  the  form  of 
a  ring  on  the  sides  of  the  crucible.  Being  insoluble  in  water, 
the  calcium  borate  is  left  when  the  mass  is  treated  with  cold 
water,  and  may  be  collected  on  a  filter,  dried,  and  weighed. 

Schnetzler  has  investigated  the  action  of  borax  upon 


INDUSTRIAL  PROGRESS  DURING  THE  YEAR  1875.  Ixxix 

fermentation  and  putrefaction,  following  out  some  experi- 
ments made  by  Dumas.  He  finds  that  borax  acts  promptly 
upon  the  protoplasm  within  living  vegetable  cells,  causing 
it  to  contract,  to  separate  from  the  cell  walls,  and  to  con- 
dense. All  movement  is  at  once  stopped  within  the  cell,  and 
the  chlorophyll  grains  ai*e  changed  in  form.  The  cells  of 
yeast,  of  mould,  etc.,  lose  their  vitality  in  a  solution  of  borax. 
Infusoria,  rotifers,  entomostracans,  tadpoles  are  killed  in  such 
a  solution.  In  the  infusoria  the  contraction  of  the  sarcode 
can  be  distinctly  seen.  Grapes  and  currants  are  perfectly 
preserved  by  borax ;  milk  containing  one  grain  of  borax  in 
thirty  cubic  centimeters  remained  sweet  for  three  months ; 
and  beef  was  preserved  for  a  year  and  a  half  in  a  concentrated 
solution,  which  was  renewed  three  times,  without  the  least 
odor  of  decomposition.  Borax  is,  therefore,  strongly  recom- 
mended for  the  preservation  of  anatomical  preparations  and 
for  dressing  wounds. 

Schutzenberger  and  Bourgeois  have  sought  to  throw  some 
light  upon  the  production  in  plants  of  the  so-called  carbo- 
hydrates by  an  investigation  of  the  products  resulting  from 
the  solution  of  white  cast  iron  (in  which  the  carbon  is  com- 
bined) when  conducted  at  ordinary  temperatures.  They  find 
that  the  residue  obtained  on  treating  100  grains  of  this  iron 
with  a  cold  solution  of  copper  sulphate  is,  after  removal  of 
the  copper,  a  brownish-black  pulverulent  substance  weigh- 
ing 7.135  gi'ains,  and  consisting  of  carbon,  64  per  cent. ;  wa- 
ter, 26.10;  silica,  7.1;  undetermined,  1.8.  It  appears  to  be 
a  hydrate  of  carbon,  having  three  molecules  of  water  united 
to  eleven  atoms  of  carbon.  Nitric  acid  oxidizes  it  to  a  red- 
dish-brown amorphous  substance,  which  the  authors  call 
nitrographitoic  acid. 

Delachanal  and  Mermet  have  proposed  a  method  for  de- 
termining the  amount  of  carbon  disulphide  contained  in  the 
alkali  sulphocarbonates  of  commerce  which  ai*e  now  coming 
into  qnite  general  use  for  the  destruction  of  the  phylloxera. 
The  solution  is  precipitated  with  acetate  of  lead,  the  lead 
Bulphocarbonate  decomposed  into  lead  sulphide  and  carbon 
disulphide  by  heat,  the  latter  being  carried  over  into  sul- 
phuric acid  to  retain  the  accompanying  vapor  of  water,  and 
then  into  a  tared  portion  of  olive-oil,  whei*e  it  is  retained. 

Heumann,  in  a  paper  upon  the  cause  of  the  luminosity  of 
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flames,  gives  experimental  evidence  to  prove  (A)  that  a 
flame  may  bo  rendered  non-luminous  (a)  by  cooling  it,  {b) 
by  diluting  it  with  an  indifferent  gas,  the  temperature  of 
combustion  not  being  increased  thereby,  and  (c)  by  energetic 
oxidation  of  the  luminous  matter ;  and  (B)  that  the  lumi- 
nosity may  be  restored  (a)  by  heating  the  flame,  {b)  by  raising 
the  temperature  of  its  combustion,  as  by  heating  the  gases 
before  they  burn,  and  (c)  by  diluting  the  oxygen  with  an  in- 
diflerent  gas.  In  a  subsequent  paper  he  asserts,  contrary  to 
the  view  expressed  by  Blochmann,  that  it  is  to  the  cooling 
of  the  gas  by  the  burner  itself,  or  by  some  object  introduced 
into  it,  that  the  space  between  the  flame  and  the  burner  or 
the  object  is  due. 

Laspeyres  has  proposed  a  more  perfect  apparatus  for  the 
direct  estimation  of  water  in  minerals,  etc.,  consisting  of  a 
series  of  calcium-chloride  tubes,  through  which  a  current  of 
dry  air  is  passed,  in  which  the  substance  is  heated.  The 
chloride  of  calcium  used  is  dried  at  150°  to  200°  C. 

Vierordt  has  suggested  the  use  of  his  quantitative  spec- 
trum-analysis method  in  volumetric  assay,  and  gives  experi- 
ments which  show  its  very  great  advantages. 

Yolhard  has  aided  analytical  processes  by  describing  a 
new  swimmer  for  burettes,  a  new  form  of  ammonia  appara- 
tus, and  a  new  calcium-chloride  tube  for  organic  analysis. 

Bach  has  described  some  simple  devices  for  laboratory 
apparatus,  viz.,  a  water-blast,  a  wash-bottle  with  constant 
stream,  and  a  gas  cock. 

Griffin  describes  his  new  form  of  portable  gas  furnace,  in 
which  a  pound  of  cast  iron  can  be  melted  in  thirty-flve  min- 
utes, and  the  new  method  of  supporting  crucibles  in  it. 

Godeffroy  has  discovered  that  caesium  salts  give  precipi- 
tates readily  with  quite  a  number  of  metallic  chlorides,  thus 
making  the  reaction  with  antimotious  chloride  previously  ob- 
served by  him  quite  general.  The  reaction  he  has  observed 
with  chlorides  of  the  following  metals,  all  the  precipitates 
being  crystalline :  iron,  bismuth,  zinc,  cadmium,  mercury, 
copper,  manganese,  and  nickel.  Rubidium  salts  behave  sim- 
ilarly. 

Nilson  has  made  a  series  of  experiments  on  the  salts  (par- 
ticularly the  selenites)  of  the  rarer  earths,  with  a  view  to 
determine  the  equivalents  of  the  contained  elements.     He 
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conclades  that  glacinnin  has  an  equivalence  of  two,  and  be- 
longs to  the  magnesium  group,  while  yttrium,  erbium,  ceri- 
um, lanthanum,  and  didymium  have  an  equivalence  of  four, 
like  aluminum,  iron,  chromium,  and  indium,  their  double  at- 
oms, also,  like  the  latter,  having  an  equivalence  of  six. 

Santesson  has  examined  a  series  of  niobium  compounds, 
and  has  minutely  described  the  principal  fluoniobates. 

Hammerbacher  has  succeeded  in  discovering  the  presence 
of  thallium  in  carnallite,  though  the  quantity  was  too  small 
to  enable  him  to  isolate  it.  Rubidium  and  caesium  were  also 
detected  by  the  spectroscope  in  this  and  in  sylvite. 

Hawes  has  made  a  chemical  investigation  of  the  trap-rocks 
of  the  Connecticut  Valley.  The  results  show  that  the  eject- 
ed rock  had  originally  the  same  composition,  and  hence,  pre- 
sumably, that  wherever  now  found,  it  came  in  the  first  place 
from  the  same  source,  and  that  a  deep-seated  one.  Subse- 
quent action  has  converted  the  dolerite  into  a  diabase,  the 
principal  action  being  upon  the  pyroxene,  which  was  con- 
verted into  chlonte.  The  chief  minerals  composing  the  dole- 
rite  are  pyroxene  and  labradorite — sometimes  anorthite — 
with  a  little  chrysolite  and  apatite.  Magnetite  is  also  found 
in  these  traps,  in  some  of  them  to  the  amount  of  nearly  four- 
teen per  cent. 

Terrell  has  proposed  a  new  method  of  producing  pure  nick- 
el salts  on  a  commercial  scale  without  the  employment  of 
either  hydrogen  sulphide  or  ammonia.  Ilis  process  consists 
of  four  operations :  first,  solution  of  the  nickel  in  acid ;  second, 
precipitation  of  the  copper  by  iron ;  third,  peroxidation  of 
the  iron,  and  transformation  of  the  metals  into  sulphates ; 
and,  fourth,  precipitation  of  the  iron  by  barium  carbonate 
and  crystallization  of  the  pure  nickel  sulphate. 

Treve  and  Durassier  have  experimented  to  ascertain  the 
relation  which  exists  between  the  chemical  composition  of  a 
steel  and  its  coercitive  force.  They  find  that  up  to  a  certain 
limit  (from  1  to  1.15  per  cent,  of  carbon)  the  magnetic  satu- 
ration increases  with  the  content  of  carbon.  Durassier  gives 
a  note  of  great  practical  value  on  the  choice  of  steels  for  dif- 
ferent purposes. 

Hartley  has  given  a  simple  mode  of  assaying  an  iron  ore 
when  the  facilities  of  a  laboratory  are  wanting.  The  ore  is 
balanced  (on  a  rude  pair  of  scales  without  weights)  against 
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pure  iron  wire,  both  are  dissolved  and  made  up  to  the  same 
volume,  and  one  fiftieth  of  each  is  taken  for  titrition. 

J.  L.  Smith  has  discovered,  in. investigating  the  anomalous 
fact  that  while  ferric  oxide  as  ordinarily  precipitated  and 
dried  is  not  magnetic,  the  oxide  thrown  down  from  solutions 
of  meteorites  is  invariably  magnetic ;  that  any  solution  of 
iron  containing  nickel,  cobalt,  or  copper  gives  a  precipitate  of 
ferric  oxide  which  becomes  magnetic  on  drying.  The  exact 
cause  of  this  action  is  obscure.  Chandler  suggests  the  for- 
mation of  a  saline  oxide,  analogous  to  the  magnetic  oxide  of 
iron,  with  these  metals. 

Boussingault  has  published  an  elaborate  research  into  the 
manufacture  of  steel  by  cementation,  the  analytical  results 
of  which  must  prove  of  great  value. 

Bauer  has  examined  the  action  of  strong  sulphuric  acid 
upon  lead  and  lead  alloys.  He  finds  that  small  quantities  of 
antimony  and  copper  increase  the  resisting  power  of  lead  to 
this  acid,  but  the  bismuth  in  a  lead  alloy  diminishes  it. 

Kaemmerer  has  succeeded  in  obtaining  well-defined  crys- 
tals of  cadmium  by  distilling  the  metal  in  a  current  of  hy- 
drogen. The  crystals  are  isometric,  being  octohedrons,  do- 
decahedrons, and  their  derivatives. 

Delachanal  and  Mermet  have  prepared  a  compound  of 
platinum,  tin,  and  oxygen  analogous  to  the  gold  compound 
known  as  the  purple  of  Cassius.  When  the  brown  liquid 
which  is  obtained  when  a  solution  of  platinic  chloride  is 
mixed  with  one  of  stannous  chloride  is  diluted  with  water 
and  boiled,  a  brown  substance  is  precipitated  which,  when 
well  washed  with  hot  water,  contains  no  chlorine,  but  only 
oxygen,  tin,  and  platinum.  The  authors  have  also  prepared 
the  same' substance  by  placing  a  strip  of  tin  in  platinic  chlo- 
ride. Its  composition  somewhat  varies  with  its  mode  of 
preparation. 

Bibra  concludes  from  his  investigations  that  silver  chlo- 
ride when  blackened  by  the  action  of  light  is  not  subchloride ; 
the  true  subchloride,  obtained  by  the  action  of  hydrochloric 
acid  on  argentous  citrate,  having  the  formula  Ag^Clj. 

ORGANIC  CHEMISTRT. 

In  Organic  Chemistry,  Carnelley  has  shown  that  when  the 
mixed  vapors  of  carbon  disulphide  and  alcohol  are  passed 
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over  red-hot  copper,  carbonyl  sulphide,  ethyl  hydride,  and 
copper  sulphide  are  the  normal  products ;  but  that  the  ethyl 
hydride  breaks  up  into  marah  gas,  ethylene,  acetylene,  and 
ethyl  aldehyde. 

Gladstone  and  Tribe  have  continued  their  researches  upon 
the  action  of  their  copper-zinc  couple  on  organic  bodies,  and 
have  studied  its  action  on  chloroform,  bromoform,  and  iodo- 
form. In  presence  of  alcohol  the  three  bodies  are  split  up  in 
the  same  general  manner,  acetylene  and  marsh  gas  being,  in 
addition  to  the  haloid  zinc  ethylates,  the  hydrocarbon  prod- 
ucts. The  amount  of  acetylene  is  least  with  chloroform, 
greatest  with  iodoform. 

Berthelot  has  contrived  an  interesting  lecture  experiment 
for  showing  the  direct  union  of  the  defines  with  the  hydrac- 
ids.  Two  flasks  of  about  three  hundred  cubic  centimeters' 
capacity  are  previously  filled,  the  one  with  propylene  gas, 
the  other  with  hydrogen- iodide  gas.  In  the  lecture  these 
flasks  are  opened  and  placed  mouth  to  mouth,  the  joint  be- 
tween them  being  made  tight  by  a  band  of  rubber.  Drops 
of  isopropyl  iodide  soon  appear,  and  the  combination  is  com- 
plete in  half  an  hour. 

Hiban  has  published  an  extended  memoir  on  the  terebenic 
hydrocarbons  and  their  isomera  which  is  of  great  value.  He 
difi^rs  from  Berthelot  in  many  of  his  conclusions. 

Bouchardat,  by  heating  isoprene  in  a  sealed  tube  to  280'' 
-290^  for  ten  hours,  has  succeeded  in  polymerizing  it,  and 
converting  it  into  a  terpilene  closely  identical  with  oil  of 
turpentine* 

Tilden  has  produced  a  new  body  by  the  action  of  nitrosyl 
chloride  upon  oil  of  turpentine,  which  he  calls  nitrosoterpene. 

Frebault  has  observed  that  a  peculiar  green  coloration  is 
developed  in  oil  of  peppermint  by  the  action  of  certain  acids, 
notably  picric  acid,  which  has  a  red  fluorescence  similar  to 
chlorophyll  He  suggests,  therefore,  that  this  substance  is 
formed  in  the  reaction. 

Barbier  has  investigated  the  hydrocarbon  discovered  by 
Berthelot,  and  called  fluorene.  By  oxidation  it  yields  di- 
phenylene-carbonyl,  and  this  acted  on  by  sodium  amalgam 
produces  fluorene  alcohol  in  hard,  white,  hexagonal  plates. 
This  substance  is  interesting  as  being  the  first  alcohol  which 
by  heat  alone  loses  water  and  forms  an  ether. 
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Ekstrand  has  prepared  the  hydrocarbon  retene  from  the 
heavy  oils  obtained  in  the  distillation  of  wood,  and  has  stud- 
ied its  properties.  It  forms  sulpho-eonjngated  acids,  Tind  by 
oxidation  affords  dioxyretistcne  and  two  other  bodies,  both 
monobasic  acids. 

Armstrong  calls  attention  to  some  remarkable  changes  of 
certain  isomers  in  the  aromatic  series  into  each  other,  effect- 
ed by  changes  of  temperature ;  and  hence  infers  that  ex- 
treme caution  should  be  exercised  in  judging  of  the  consti- 
tution of  these  bodies. 

Meyer  and  Ambiihl  have  succeeded  in  producing  a  com- 
pound in  the  fatty  series  analogous  to  azobenzol  in  the  aro- 
matic. When  solutions  of  diazobenzol  sulphate  and  sodium 
nitro-ethane  are  mixed,  a  yellow  oily  body  separates,  which 
after  purification  crystallizes  in  square  orange-colored  plates. 
It  is  azo-nitro-ethyl-phenyl. 

Gutzeit  has  succeeded  in  isolating  from  the  fruits  of  sev- 
eral plants  sufficient  ethyl  alcohol  to  prove  that  this  sub- 
stance, hitherto  supposed  to  be  solely  a  result  of  fermenta- 
tion, is  a  normal  constituent  of  the  unfermented  juices  of 
plants. 

Renard  has  made  some  experiments  on  the  action  of  elec- 
trolytic oxygen  upon  methyl  and  ethyl  alcohols.  Using  five 
Bunsen  elements,  and  100  cubic  centimeters  of  ethyl  alco- 
hol acidulated  with  five  per  cent,  of  a  dilute  sulphuric  acid, 
the  action  being  continued  for  forty-eight  hours,  he  succeed- 
ed in  proving  the  presence  in  the  liquid  of  methyl  formate, 
aldehyde,  ethyl  acetate,  acetal,  and  a  new  body — ^ethylidene 
monoethylate.  It  is  acetal  in  which  ethyl  is  replaced  by 
hydrogen.  Snlphethylio  acid  was  also  produced  in  the  elec- 
trolysis. Methyl  alcohol  thus  treated  yielded  carbon  diox- 
ide and  methyl  oxide  gases,  besides  methyl  formate,  methylal, 
and  methyl  acetate. 

Wagner  and  Saytzeff  have  succeeded  in  synthetically  pro- 
ducing ^  new  amyl  alcohol.  Of  the  eight  isomeric  amyl  al- 
cohols pointed  out  by  theory,  four  are  primary,  three  are 
secondary,  and  one  is  tertiary.  Of  these,  again,  five  were 
previously  known ;  the  new  one  now  discovered  is  the  sixth. 
It  is  di-ethyl-carbinol,  of  course  a  secondary  alcohol,  and  is 
produced  by  the  action  of  zinc-ethyl  on  ethyl  formate,  the  re- 
action being  foreseen  by  theory  before  it  was  realized  as  fact. 
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Freund  has  examined  the  asserted  prodaction  of  trimethyl- 
earbinol  in  ordinary  alcoholic  fermentation,  and  has  been  en- 
tirely unable  to  find  a  trace  of  it  in  the  products  of  distilla- 
tion. 

Berthelot  has  effected  a  simple  dissociation  of  aldehyde  by 
heating  a  mixture  of  five  volumes  of  hydrogen  and  two  vol- 
umes of  aldehyde  vapor  to  a  red  heat  for  half  an  hour.  The 
products  were  carbonous  oxide  and  methane. 

Meyer  has  succeeded  in  producing  acrolein  by  the  im- 
perfect combustion  of  ethylene.  When  to  100  volumes  of 
ethylene  gas  62  to  65  volumes  of  oxygen  are  added  and 
exploded  in  a  eudiometer,  carbonous  oxide,  hydrogen,  and 
condensed  hydrocarbon  gases  are  formed,  and  carbon  is  sep- 
arated. At  the  same  time  the  carbonous  oxide  unites  to 
the  undecomposed  ethylene  present,  and  produces  acrolein. 
This  was  recognized  by  its  well-known  properties,  and  by 
conversion  into  acrylic  acid. 

Von  Lang  has  measured  the  crystals  of  glycerin.  They 
are  brilliant  when  in  their  mother-liquid,  but  deliquesce  in 
the  air.  In  form  they  are  orthorhombic,  the  ratio  of  the 
axes  a:b: c=l : 0.70 : 0.66. 

Yon  Zotta  has  examined  more  closely  the  production  of 
glyceric  oxide  by  the  action  of  calcium  chloride  on  glycerin. 
The  product  is  an  oily  liquid  of  specific  gravity  1.16,  con- 
verted into  glycerin  again  on  boiling  its  aqueous  solution. 

Prevost  has  given  a  new  and  simple  method  of  preparing 
epichlorhydrin,  which  consists  in  warming  dichlorhydrin  in 
a  capacious  retort  attached  to  a  receiver,  and  adding  pulver- 
ized sodium  hydrate  to  it  in  the  proponion  of  250  grammes 
to  550  cubic  centimeters  of  dichlorhydrin,  the  temperature 
being  kept  below  ISO*'.  Almost  pure  epichlorhydrin  distills 
over. 

Clin  has  given  a  method  for  the  preparation  of  crystallized 
monobromcamphor  —  being  camphor  in  which  an  atom  of 
bromine  has  replaced  one  of  hydrogen — by  the  direct  action, 
at  100°  C,  of  bromine  upon  camphor.  The  specimens  shown 
to  the  French  Academy  were  magnificently  crystallized. 

Bourneville  finds  that  monobromcamphor  (1)  lessens  the 
number  of  beats  of  the  heart,  (2)  lessens  the  number  of  in- 
spirations, (3)  lowers  the  temperature  of  the  body,  (4)  pos- 
sesses powerful  sedative  properties,  and  (5)  produces  ordi- 
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narily  no  disturbance  of  the  digestive  organs.  It  has  been 
used  with  good  effect  in  nervous  affections,  even  in  cases  of 
long  standing. 

Hesse  has  published  a  valuable  investigation  giving  the 
exact  data  concerning  the  rotatory  power  of  a  large  number 
of  organic  bodies — including  the  sugars^-on  polarized  light. 

Ki-eusler  has  negatived  the  assertion  of  Raoult  that  pure 
cane  sugar  in  aqueous  solution,  without  the  presence  of  air 
or  ferments,  but  solely  by  the  action  of  light,  became  invert- 
ed and  yielded  glacose.  Solutions  of  various  strengths  were 
sealed  up  in  vacuo^  and  were  exposed  to  direct  sunlight  when- 
ever possible  for  eleven  months.  Not  a  trace  of  glucose  could 
be  detected.  In  presence  of  air,  however,  some  glucose  is 
formed;  and  to  this  fact  the  author  attiibutes  the  results 
obtained  by  Raoult. 

Gautier  has  effected  an  important  synthesis  likely  to  prove 
of  practical  value.  He  has  succeeded  in  uniting  two  mole- 
cules of  dextrose  by  abstracting  from  them  a  molecule  of 
water,  thus  forming  a  substance  having  the  composition  of 
the  compound  sugars.  The  result  was  accomplished  by  the 
action  of  hydrochloric-acid  gas  on  the  dextrose  dissolved  in 
absolute  alcohol  A  substance  was  obtained  which  was  more 
analogous  to  gum  and  dextnn  than  to  sugar  in  appearance 
and  taste,  but  which  yielded  again  a  simple  sugar  on  heat- 
ing, though  this  appeared  not  to  be  dextrose  again,  but  to  be 
analogous  to,  if  not  identical  with,  inosite. 

Giraud  has  given  an  analysis  of  gum-tragacanth,  by  which 
it  appears  that  sixty  per  cent,  of  it  is  a  pectic  compound  ap- 
parently identical  with  the  pectose  of  Fremy,  existing  in  un- 
ripe fruits  and  in  turnip  roots,  etc.  Pectic  acid  and  pectin 
were  both  prepared  from  the  gum.  The  other  constituents 
are — water,  twenty  per  cent. ;  soluble  gum,  eight  to  ten  per 
cent. ;  cellulose,  starch,  and  mineral  matters,  each  three  per 
cent. 

Reichardt  has  prepared  from  the  thoroughly  exhausted 
beet-root  pulp  a  new  carbohydrate  isomeric  with  Scheibler's 
arabinic  acid,  which  he  calls  pararabin.  The  piilp  consists 
of  38.5  per  cent,  arabinic  acid,  54  per  cent,  pararabin,  and 
7.5  per  cent,  cellulose. 

Hofmann  has  examined  a  new  red  coloring  matter,  brought 
into  commerce  within  a  few  months  under  the  name  of  eosin. 
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It  has  an  exceedingly  rich  tint,  recalling  that  of  rosaniline, 
bat  inclining  more  to  a  garnet  red.  In  mass  it  is  a  brown 
powder  with  a  greenish  metallic  lastre.  Upon  investigation 
it  proved  to  be  a  bromine-derivative  of  one  of  the  remark- 
ably flaorescent  bodies  discovered  by  Baeyer,  and  called 
flaorescein,  obtained  by  the  action  of  phthalic  oxide  npon 
resorcin.  Its  composition  proved  it  to  be  a  phthalein  of  di- 
bromresorcin,  and  this  was  confirmed  by  its  saccessful  syn* 
thesis,  by  the  action  of  bromine  on  fluorescein. 

Benedikt  has  prepared  phlorein  by  the  action  of  nitrous 
acid  on  phloroglucin.  It  is  a  beautiful  dark-green  powder 
with  a  metallic  lustre,  dissolving  in  caustic  and  carbonated 
alkalies  wnth  an  intense  violet  color.  As  it  was  found  to 
contain  nitrogen,  its  allies,  brasilein  and  hsematein  (coloring 
matters  from  Brazil-wood  and  logwood  respectively),  were 
examined,  and  found  also  to  contain  it,  having  been  hereto- 
fore overlooked  in  the  analysis. 

Liebermann  has  investigated  the  coloring  matter  known 
as  emodin,  which  accompanies  chrysophanic  acid  in  the  root 
of  rhubarb.  Distilled  with  zinc  dust  it  yielded  a  substance 
closely  resembling  anthracene.  But  on  treating  it  with 
acetyl  oxide,  a  mono-  and  a  tri- acetyl  derivative  were  ob- 
tained, and  it  was  shown  to  be  a  derivative  of  methyl-an- 
thracene, the  next  higher  homologue  of  anthracene.  Fur- 
ther examination  proved  emodin  to  be  trioxymethyl-anthra- 
quinone. 

Liebermann  and  Fischer,  on  account  of  the  importance  of 
the  oxyanthraquinones  as  coloring  matters,  have  sought  to 
discover  a  method  by  which  they  could  be  converted  the 
one  into  the  other.  From  purpurin  they  prepared  purpu- 
ramide;  and  by  the  action  of  nitrous  acid  on  this  they  ob- 
tained a  bioxyanthraquinone  which  proved  to  be  identical 
-with  the  purpuroxanthin  of  Schiitzenberger,  obtained  in  quite 
a  different  way. 

Claua  has  discovered  in  the  alizarin  paste  of  commerce  a 
peculiar  substance  which  dissolves  to  a  blood-red  liquid  with 
alkalies.  It  crystallizes  from  acetic  acid  in  large  dark-brown 
needles  with  a  bronze  lustre.  At  305°  to  310°  C.  it  sublimes, 
and  condenses  in  orange  needles^  On  examination  it  proved 
to  be  the  dioxyquinone  of  chrysene,  i.  e.,  the  alizarin  of  chry- 
sene.    Hence  Claus  gives  to  it  the  name  chrysezarin. 
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Steobouse  and  Groves  have  shown  that,  by  the  prolonged 
action  of  chlorine  upon  pyrogallol,  two  new  bodies  are  form- 
ed, which  they  call  respectively  mairogallol  and  lencogallol. 
The  former  is  produced  by  a  long-continued  action  of  the 
gas,  and  crystallizes  from  boiling  glacial  acetic  acid,  or  from 
mixed  ether  and  glacial  acid,  in  brilliant  orthorhombic  prisms. 
Leucogallol  forms  crystalline  crusts  composed  of  minute  col- 
orless needles. 

Lorin  has  described  a  method  of  preparing  concentrated 
formic  acid,  which  consists  in  adding  to  concentrated  glyc- 
erin, contained  in  a  tubulated  retort,  and  heated  to  87^,  de- 
hydrated oxalic  acid  in  powder,  repeating  the  process  when- 
ever the  evolution  of  gas  ceases.  The  formic  acid  which 
distills  over  is  rectified,  and  then  contains  ninety-four  per 
cent,  of  real  acid. 

Bremer,  by  the  action  of  phosphorus  and  iodine  upon  or- 
dinary tartaric  acid  (dextrorotatory)  in  presence  of  water  in 
a  sealed  tube,  has  succeeded  in  obtaining  from  it  a  new  malic 
acid,  which  also  i*otates  to  the  right.  He  is  now  experiment- 
ing upon  lasvorotatory  tartaric  acid,  in  the  hope  of  producing 
a  lefl-handed  malic  acid,  and  by  the  union  of  the  two  an  in- 
active acid. 

Carey  Lea  has  published  a  valuable  modification  of  the 
usual  iron  test  for  hydrocyanic  acid.  If  a  little  uranic  ace- 
tate be  added  to  a  solution  of  a  ferrous  salt,  there  is  thrown 
down  in  presence  of  a  soluble  cyanide  a  purple  precipitate. 
One  five -thousandth  of  a  grain  of  hydrocyanic  acid  gives, 
when  thus  treated,  a  perfectly  distinct  reaction.  He  also 
recommends  the  use  of  ammonio-ferric  citrate,  in  connection 
with  ferrous  salts,  in  the  Prussian-blue  test.  In  this  way 
one  two -thousandth  of  a  grain  of  potassic  cyanide  may  be 
detected,  a  delicacy  far  greater  than  has  been  before  claimed 
for  this  test. 

The  crude  acids  of  the  native  petroleum  of  Wallachiahavo 
been  examined  by  Hell  and  Medinger.  The  second  run  of 
the  still  yields  to  caustic  soda  an  acid  which,  after  solution 
in  water  and  treatment  with  sulphuric  acid,  collects  as  an  oil 
on  the  surface,  and  is  called  "  mineral  oil"  by  the  workmen. 
This  is  a  mixture  of  several  acids,  probably  homologous,  but 
their  separation  is  exceedingly  difficult.  An  ethyl-ether  of 
one  was  finally  obtained,  whose  saponification  yielded  the 
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acid  as  a  colorless  liquid  of  specific  gravity  0.982.  It  is  a 
weak  acid,  its  sodium  and  potassium  salts  being  of  the  con- 
sistency of  soft  soap.  It  is  a  fatty  acid,  but  does  not  belong 
to  either  of  the  three  series  of  fatty  acids  now  known. 

Berthelot  has  observed  that  perfectly  pure  acetic  oxide  is 
not  changed  into  the  sodium  salt  in  presence  of  sodium  hy- 
drate, even  after  the  anhydride  is  completely  dissolved. 
The  acetic  oxide,  therefore,  even  when  dissolved,  may  exist 
for  some  time  in  contact  with  water,  and  even  of  soda,  with- 
out union.  In  presence  of  an  alkali  the  union  is  much  more 
rapid,  taking  place  in  the  course  of  two  or  three  minutes, 
whereas  in  the  case  of  water  it  requires  more  than  an  hour. 

Carey  Lea  publishes  some  experiments  which  show  that 
methyl  nitrate  is  not  nearly  so  explosive  as  has  been  stated 
by  Girard.  It  does  not  explode  by  percussion,  and  the  ex- 
plosion is  feeble  when  the  liquid  is  heated.  Neveilheless,  he 
thinks  a  few  suggestions  desirable  on  the  precautions  to  be 
taken  in  its  manufacture  on  a  large  scale. 

Klippert  has  prepared  ethyl  orthosilicate  very  readily  by 
the  action  of  silicon  fluoride  upon  sodium  ethylate. 

Pinner  has  effected  a  synthesis  of  malonic  acid  by  boiling 
ethyl  chloracrylate  with  barium  hydrate  for  a  long  time. 
The  convei-sion  of  the  one  into  the  other  raises  some  interest- 
ing theoretical  questions. 

Ramsay  has  examined  the  properties  of  ethyl-thiosulphate 
of  sodium  prepared  by  the  action  of  ethyl  bromide  on  sodium 
thiosulphate.  He  finds  that  it  is  exceedingly  unstable,  de- 
composing spontaneously  in  a  few  weeks.  The  precipitates 
produced  in  its  solutions  by  silver,  lead,  or  bai*ium  nitrates 
are  even  more  rapidly  decomposed,  only  a  few  hours  being 
required.  When  distilled  with  phosphoric  chloride  a  com- 
plex reaction  takes  place,  ethyl  disulpbide  being  one  of  the 
products. 

Zollner  and  Grete  have  made  a  series  of  experiments  in 
the  Royal  Agricultural  School  at  Vienna  upon  Dumas's  rem- 
edy for  the  phylloxera,  that  pest  of  the  grape-culture.  They 
find  that  while  his  potassium  snlphocarbonate  will  do  the 
work,  yet  that  the  ethylsulphocarbonate  will  do  it  better, 
since,  while  it  also  evolves  the  effective  carbon  disulphide,  it 
does  not  evolve  the  deleterious  hydrogen  sulphide.  More- 
over, it  is  more  readily  made,  and  is  cheaper.    They  recom- 
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mend  more  especially,  however,  the  amylsulphocarbonate  of 
potassiam  as  being  cheaper,  costing  only  about  fifteen  cents 
per  pound. 

Eolbe  has  further  investigated  the  fact,  observed  by  his 
assistant,  Ost,  that  while  sodium  silicate  yields  on  dry  distil- 
lation sodium  sodiosalicylate,  potassium  salicylate  similarly 
treated  yields  potassium  paraoxybenzoate.  He  finds  that 
the  barium,  strontium,  calcium,  and  magnesium  salts  act  like 
the  sodium  salt,  and  that  the  potassium  salt  does  the  same 
when  heated  only  to  145^  He  recommends  this  as  the  best 
method  for  the  preparation  of  paraoxybenzoic  acid.  A  series 
of  papers  has  been  published  in  Eolbe's  Journal  by  Neu- 
bauer,  Eolbe,  Wagner,  Fontheim,  Ziim,  and  others  upon  the 
antiseptic  action  of  salicylic  acid.  It  has  come  very  ex- 
tensively into  use,  having,  for  example,  entirely  replaced 
phenol  in  the  lying-in  hospital  of  Leipsic. 

Weiske  proposes  the  use  of  salicylic  acid  in  titrition,  es- 
pecially in  acidimetry.  A  convenient  quantity  of  it  is  dis- 
solved in  distilled  water,  and  a  few  drops  of  ferric  chloride 
solution  is  added.  To  the  intensely  colored  solution  soda 
solution  is  added  to  exact  neutralization,  the  color  changing 
to  yellowish-red.  If  a  few  cubic  centimetera  of  this  liquid  be 
added  to  the  acid  to  be  titered,  the  color  becomes  of  a  deeper 
violet  as  the  soda  solution  is  added,  reaching  its  highest  in- 
tensity just  before  neutralization,  and  becoming  colorless  on 
the  slightest  excess  of  alkali. 

Enop  has  made  a  series  of  experiments  to  ascertain  the 
action  of  salicylic  acid  upon  vegetation.  He  finds  that  it  has 
a  marked  depression  of  action  upon  the  vegetative  activity 
of  cells,  whether  these  be  the  chlorophyl  cells  of  the  higher 
or  the  non-chlorophyl  cells  of  the  lower  orders  of  plants,  pro- 
vided only  the  acid  be  free.  Of  fifteen  grains  of  com  soaked 
in  water  containing  i^i^^o  of  this  acid,  fourteen  failed  to 
germinate.  Moreover,  mould  is  prevented  by  a  quantity  of 
salicylic  acid  as  minute  as  this. 

Rautert  has  given  an  improved  method  of  purifying  sali- 
cylic acid  by  distilling  it  inr  a  current  of  superheated  steam. 
Recrystallization  from  water  makes  it  snow-white. 

Eolbe  has  thoroughly  investigated  the  properties  of  his 
"salylic  acid"  obtained  by  reducing  chlorsalylio  acid  with 
sodium  amalgam,  and  has  come  to  the  conclusion  that  it  is 
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nothing  but  benzoic  acid  to  which  some  foreign  fatty  sub- 
Btance,  formed  at  the  same  time,  obstinately  adheres.  When 
oxidized  by  potassium  permanganate,  pure  benzoic  acid  crys- 
tallizes from  the  solution. 

Hartmann,  following  Kolbe^s  lead  in  proving  that  when 
chlorsalylio  (metachlorbenzoic)  acid  was  reduced  with  so- 
dium amalgam,  benzoic  acid  resulted,  has  reduced  chlordra- 
cylic  (parachlorbenzoic)  acid  by  the  same  means,  and  has 
also  obtained  benzoic  acid  as  the  reduction  product. 

Bonssingault  calls  attention  to  the  uncertainty  of  the  gua- 
iacum  test  for  kirsch  cordial.  He  states  that  the  blue  color 
is  not  characteristic,  since  it  is  developed  in  zwetschen  or 
prune  cordial,  and  does  not  always  appear  in  genuine  kirsch. 
Upon  investigation,  he  finds  that  the  blue  coloration  is  due 
to  the  presence  of  copper,  and  asserts  that  any  specimen  of 
kirsch  which  is  blued  by  guaiacnm  will  give  with  potassiam 
fen-o-cyanide  a  red  precipitate  of  copper  ferro-cyanide. 

Weith  has  shown  that,  by  the  action  of  ammonium  chlo- 
ride on  methyl  alcohol,  there  is  produced  both  tri-methyl- 
amine  and  tetiu-methyl-ammonium,  the  whole  of  the  chloride 
being  thus  converted. 

Drechsel  has  succeeded  in  forming  trimethyl-phosphine 
by  heating  together  phosphonium  iodide  and  carbon  disul- 
phide. 

Engel  has  discovered  some  new  reactions  of  glycocolL  It 
gives  with  ferric  chloride  an  intense  red  color,  and  it  devel- 
ops a  blue  coloration  when  treated  with  a  drop  of  phenol 
and  sodium  hypochlorite  is  added.  The  author  can  not  get 
the  blood-red  coloration  as  observed  by  Horsford  when  gly- 
cocoU  is  boiled  with  a  solution  of  potassium  or  barium  hy- 
drate; he  hence  supposes  that  Horaford's  substance  was  not 
pure. 

Baumann  finds  that  Hallwachs's  amido-dicyanic  acid,  by 
heating  with  sulphuric  acid,  is  converted  into  biuret 

Engel  has  given  evidence  to  show  that  taurin,  generally 
considered  to  be  isethionamide,  is  really  an  amic  acid.  In 
the  first  place,  it  forms  salts,  that  with  mercury  having  been 
analyzed ;  and,  secondly,  treated  with  cyanamide  in  excess, 
it  yields  a  taurin-creatin. 

Ponomareff,  by  the  action  of  persulphocyanogen  upon  am- 
monia at  100^,  obtained  two  products :  one  the  thiomelanuric 
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acid  of  JamiesoD;  the  other  a  new  body,  which  he  calls  thi- 
ammelin. 

Hesse  has  given  some  simple  methods  of  testing  the  cin- 
chona alkaloids.  He  distinguishes  quinidine  from  quinine, 
cinchonine,  and  cinchonidine  by  means  of  the.  behavior  of 
water  and  ammonia  with  their  iodhydrates.  If  to  half  a 
gramme  of  salt  to  be  tested  ten  cubic  centimeters  of  water 
be  added,  the  whole  warmed  to  60°  C,  and  half  a  gramme 
of  potassium  iodide  be  added,  allowed  to  cool,  and  after  the 
lapse  of  an  hour  filtered ;  then,  if  the  quinidine  be  pure,  no 
turbidity  results  on  adding  a  drop  of  ammonia.  A  precip- 
itate under  these  circumstances  proves  the  presence  of  one 
of  the  other  three  alkaloids. 

Howard  has  made  an  examination  of  the  bark  known  as 
Cinchona  peUeteranay  in  order  to  prove  finally  the  existence 
or  non-existence  of  the  alkaloid  aricine.  His  results  confirm 
those  of  other  observers,  and  point  strongly  to  the  existence 
of  aricine  as  a  distinct  alkaloid. 

Gorup  Besancz  notices  the  introduction  into  commerce 
from  Manilla  of  a  brown  extract  from  Echitaa  scolaris^  a  tree 
belonging  to  the  ApocyuaceaB,  as  a  febrifuge,  under  the  name 
Ditain.  He  succeeded  in  extracting  from  it  a  crystallized 
non-volatile  alkaloid.  It  is  offered  as  a  substitute  for  qui- 
nine. 

Jobst  and  Hesse  subsequently  made  an  exhaustive  investi- 
gation of  dita  bark,  which  came  from  the  Philippine  Islands. 
From  it  had  been  obtained  by  Gruppe  the  substance  called 
ditain,  which  the  authors  believe  to  be  of  uncertain  composi- 
tion. They  confined  their  examination  to  the  bark  itself, 
and  obtained  from  it  several  bodies,  to  which  they  give  the 
names  ditamin,  echikantschin,  echicerin,  echitin,  echitein,  and 

echiretin. 

PHTSIOLOaiCAL  CHEMIBTRT. 

In  Physiological  Chemistry,  Boehm  has  continued  his  ex- 
periments on  the  respiration  of  water  plants.  He  finds  that 
much  less  oxygen  is  consumed  by  them  than  by  land  plants, 
and  correspondingly  much  less  carbonic  acid  is  evolved.  In- 
deed, he  thinks  the  relation  between  the  4iwo  much  the  same 
as  between  gill-breathing  and  warm-blooded  animals.  When 
dead,  these  water  plants  undergo  a  fermentation,  attended 
with  the  absorption  of  hydrogen.    He  has  more  recently 


INDUSTRIAL  PROGRESS  DURING  THE  YEAR  1876.  xciii 

Btadied  the  decomposition  which  marsh  and  water  plants  un- 
dergo nnder  water.  He  ifinds  that  the  butyric  fermentation 
takes  place,  that  carbon  dioxide  and  marah  gases  are  evolved, 
and  that  the  liquid  becomes  alkaline  from  the  evolution  of 
ammonia.    A  partial  conversion  into  peat  is  finally  observed. 

Bender  has  analyzed  the  gas  given  off  by  apples  when 
they  are  exposed  to  the  air  in  a  finely  divided  state.  The 
experiment  was  made  on  gas  prepared  by  heating  the  apples, 
cut  in  small  pieces,  in  a  flask  filled  with  water  from  which 
the  air  had  been  previously  expelled  by  boiling.  At  60°  gas 
bubbles  appeared,  and  became  rapid  at  100°.  Four  apples 
yielded  about  100  cubic  centimeters  of  gas,  composed  in  the 
first  experiment  of  40.20  per  cent,  of  carbonic  acid,  0.43  per 
cent,  of  oxygen,  and  59.37  per  cent,  of  nitrogen.  In  subse- 
quent trials  more  care  was  taken  to  exclude  the  air,  and  the 
gas  collected  consisted  of  81.07  per  cent,  of  carbonic  acid 
and  68.93  per  cent,  of  nitrogen.  The  author  thinks  the  car- 
bonic acid  the  result  of  a  continuous  fermentation  going  on 
within  the  mass. 

Boettger  states  that  a  dilute  solution  of  ammonia,  or  a 
moderately  concentrated  one  of  potassium  or  sodium  hy- 
drate, facilitates  remarkably  the  germination  of  seeds,  even 
of  coffee,  which  usually  geiminates  with  difficulty.  Grains 
of  coffee  moistened  with  such  a  solution  of  potash' show,  even 
afler  the  lapse  of  a  few  hours,  a  snow-white  plumule  one  to 
two  millimeters  long. 

Pierce  has  studied  the  physiological  action  of  cotamine 
as  contrasted  with  that  of  hydrocotarnine.  While  half  a 
gramme  of  the  former  could  be  subcutaneously  injected  into 
rabbits  and  kittens  without  effect,  a  similar  dose  of  the  latter 
produced  rapid  and  well-marked  tremors,  passing  into  severe 
epileptiform  convulsions,  sometimes  proving  fatal. 

Gerber  has  described  a  new  and  more  accurate  method  for 
the  analysis  of  milk,  by  which  he  obtains  some  very  satisfac- 
tory results. 

Gautier,  by  dissolving  fresh  blood-fibrin  in  a  solution  of 
sodium  chloride  and  dialyzing,  has  obtained  a  solution  which 
coagulates  by  heat,  and  exhibits  nearly  all  the  properties  of 

albumin. 

Schutzenberger  has  continued  his  researches  upon  albu- 
min, and  gives  now  the  general  conclusion  that  albumin  and 
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its  congeners  are  combinations  of  urea  or  of  ozamide  with 
either  saturated  or  non- saturated  amic  acids  belonging  to 
well-known  series. 

Boussingault  has  made  analyses  of  gluten  biscuit,  with 
comparative  analyses  of  other  similar  articles  of  food,  with 
a  view  of  showing  its  real  value  when  used  as  food  in  cases 
of  glycosuria.  From  his  table  it  appears,  for  example,  that 
73  pounds  of  baker's  bread  introduces  as  much  starch  into 
the  system  as  100  pounds  of  the  gluten  biscuit,  while  the 
latter  affords  eight  times  as  much  albuminates. 

Maly  has  published  a  paper  on  the  chemical  composition 
and  the  physiological  importance  of  the  peptones. 

Epstein  and  MtlUer  have  sought  to  throw  some  light  on 
the  beneficial  effect  of  phenol  on  glycosuria  by  ascertaining 
whether  phenol  prevented  at  all  the  action  of  the  liver  fer- 
ment on  the  glycogen.  Their  results  were  negative.  Acids 
suspend  the  action  of  this  ferment,  while  alkalies  simply 
lessen  it. 

Thudichum  has  published  an  extended  memoir  on  biliru- 
bin and  its  compounds,  in  which  he  maintains  that  the  trans- 
formation claimed  by  Maly  of  this  substance  into  urochrome 
has  not  yet  been  effected. 

Scolosuboff  has  determined  that  the  principal  localization 
of  arsenic  in  animals  poisoned  with  this  substance  is  in  the 
nerve  tissue.  Hence,  in  all  cases  of  acute  poisoning,  the 
brain  should  especially  be  examined,  since,  when  the  case  is 
a  very  rapid  oner,  even  the  liver  may  not  contain  a  detectable 
amount  of  this  poison. 

TECHNICAL  CHEMISTRT. 

In  Technical  Chemistry,  Stierlien  has  given  a  method  for 
the  detection  of  the  artificial  coloring  matters  used  in  red 
wines,  together  with  the  results  of  his  examination  by  it.  In 
these  wines  he  finds  logwood,  Brazil-wood,  red  poppy,  mal- 
low, blueberry,  cherry,  elderberry,  cochineal,  litmus,  aniline 
red,  and  red  beet. 

Fordos  has  published  an  additional  paper  on  the  action  of 
liquids,  used  for  food  or  medicinally,  upon  the  so-called  tin 
lining  of  utensils  which  contain  lead.  He  shows  that  the  del- 
eterious results  of  the  use  of  such  vessels  ai*e  far  more  gen- 
eral than  is  supposed. 
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Miintz  and  Ramspacher  propose  to  determine  tannin  in  its 
solutions  by  filtering  these,  under  pressure  if  necessary, 
through  a  piece  of  fresh  hide.  This  combines  with  the  tan- 
nin, and  the  filtrate  is  entirely  free  from  this  substance.  A 
section  of  the  skin  afterward  shows  a  line  in  the  middle, 
above  which  the  skin  has  thus  been  converted  into  leather. 

Yogel  has  continued  his  researches  on  the  effect  of  color- 
ing matters  on  the  sensitiveness  of  collodion  to  the  various 
rays  of  the  spectrum,  and  now  concludes  that  the  action  of 
the  coloring  matter  may  be  quite  different,  according  to  the 
nature  of  the  silver  salt  employed.  Naphthalin  red,  used  with 
silver  bromide  and  silver  chloride,  gives  to  both  an  increased 
sensitiveness  to  yellow  rays;  while  fuchsin  acts  very  differ- 
ently, being  with  silver  bromide  in  complete  accordance  with 
its  absorption  spectram — which  is  similar  to  that  of  naphtha- 
lin  red — ^bnt  giving  to  silver  chloride  but  little  increased  deli- 
cacy for  yellow  rays,  but  much  for  the  violet  ones.  The  same 
fact  he  has  observed  to  be  true  of  certain  colorless  bodies; 
morphine,  for  example,  increasing  the  delicacy  of  silver  iodo- 
bromide  not  only  for  the  blue  and  violet,  but  also  for  the 
green,  while  silver  bromide  is  completely  unaffected  by  it. 
Hence,  to  produce  the  effect  he  at  first  described,  three  things 
are  necessary :  first,  the  coloring  matter  must  optically  ab- 
sorb the  identical  color  which  the  collodion  is  to  be  made 
sensitive  to ;  second,  it  must  unite  with  any  free  bromine  or 
iodine ;  and,  third,  it  must  not  decompose  silver  nitrate,  since 
in  that  case  it  would  injure  the  preparation  of  the  plates. 
The  so-called  night-blue,  for  example,  possesses  the  first  and 
third  conditions,  but  fails  on  the  second.  It  has  no  action, 
therefore,  on  the  sensitiveness  of  silver  salts  to  light  of  dif- 
ferent colors. 

Carey  Lea  has  published  a  paper  upon  the  influence  ex- 
erted by  color  in  changing  the  sensitiveness  of  substances  to 
light.  He  finds^  for  example,  that  corallin  increases  the  sen- 
sitiveness of  silver  bromide  to  red  rays,  only  moderately  in- 
creases it  for  yellow  rays,  and  does  not  increase  it  at  all  for 
green  rays,  contrary  to  the  view  of  Yogel.  He  concludes 
that  there  is  no  relation  whatever  between  the  color  of  sub- 
stances and  the  color  of  the  ray  to  whose  influence  they 
modify  the  sensitiveness  of  silver  bromide. 

Vogel,  however,  maintains  that  while  the  chloride,  bro- 
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mide,  and  iodide  of  silver  are  sensitive  to  rajs  of  both  high 
and  low  ref rangibility,  this  sensitiveness  also  depends  on  the 
bodies  which  may  be  mixed  with  them,  those  colored  bodies 
which  absorb  certain  colors  (and  which  promote  photograph- 
ic reduction)  inci*easing  the  sensibility  of  the  silver  salt  for 
the  absorbed  rays.  Moreover,  certain  colorless  bodies  which 
promote  photographic  reduction,  and  certain  others  which 
influence  the  index  of  refraction,  also  modify  the  color-sensi- 
bility. 

MINERALOGT. 

The  mineralogists  in  this  country  and  abroad  have  been 
far  from  inactive  during  the  past  year,  as,  in  fact,  is  well 
shown  in  the  long  list  of  new  minerals  which  is  appended. 
Their  investigations  have  covered  a  considerable  pai-t  of  the 
known  mineral  species,  and  have  resulted  in  adding  much  to 
what  has  already  been  published  about  them. 

One  of  the  most  important  of  these  memoire  is  that  by 
Des  Cloizeanx  on  the  optical  properties  of  the  feldspar 
family.  He  is  a  profound  authority  on  such  subjects,  so 
that  these  investigations,  including  a  ready  means  for  dis- 
tinguishing the  different  feldspar  species,  become  of  very 
great  value.  The  same  author  has  given  a  crystallographic 
and  optical  description  of  the  rare  species  durangite,  which 
was  named  some  years  since  by  Professor  Brush.  Another 
important  French  contribution  to  the  science  is  a  memoir 
by  Daubr6e  on  the  recent  formation  of  a  number  of  minerals 
in  the  thermal  waters  at  Bourbonne-les-Bains ;  these  include 
tetrahedrite,  bornite,  anglesite,  etc.  These  observations  are 
important  as  bearing  upon  the  paragenesis  of  minerals  in 
general. 

The  number  of  doubtful  minerals  has  been  diminished  by 
the  chemical  and  microscopical  studies  of  Mr.  G.  W.  Hawes, 
who  has  shown  that  neither  ehloraatrolite  nor  zonochlorite 
deserve  places  as  distinct  species.  A  similar  serviqe  has 
been  performed  by  Professor  Klein,  who  by  a  series  of  crys- 
tallographic investigations  has  shown  that  the  supposed  wis- 
erine  of  Kenngott  is  nothing  but  a  peculiar  form  of  octahe- 
drite,  Mr.  Hawes  has  also  put  the  very  doubtful  mineral  of 
Liebe,  diabantachronnyn^  on  a  proper  footing.  The  mineral 
in  question  is  important  as  occurring  frequently  in  some  ig- 
neous rocks,  and  is  now  called  diabantite.    Professor  Cooke 
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has  continued  his  investigations  of  the  vermiculites,  alluded 
to  in  the  last  volume  of  the  Annual  Hecord^  and  has  de*. 
scribed  two  new  varieties,  which  throw  light  on  the  compo- 
sition of  the  gronp. 

Other  important  memoirs  have  been  contributed  by  Mas^ 
kelyne  in  EnglandyVom  Rath,  Websky,  Von  Zepharovich, 
and  others,  in  Germany ;  these  are  to  be  found  in  the  vari- 
ous journals,  but  it  would  be  out  of  place  to  refer  to  them 
here. 

A  variety  of  new  mineral  localities  have  been  opened  in 
this  country,  which  in  futui*e  may  be  expected  to  produce 
fine  specimens.  Perhaps  the  most  remarkable  discovei*y  is 
that  of  the  very  rare  species  samarskitey  in  large  quantities 
in  North  Carolina.  Hitherto  it  has  been  known  only  in 
small  imbedded  fragments,  but  now  it  has  been  found  in 
large  masses :  one  obtained  by  Mr.  J.  Willcox  weighed 
about  twenty  pounds,  and  a  second  thirteen  pounds.  An- 
other interesting  locality  is  that  of  Pike's  Peak,  Colorado, 
which  has  recently  afforded  crystals  of  smoky  quartz,  rival- 
ing those  of  the  Alps,  and  also  very  beautiful  crystals  of 
a  bluish- green  feldspar  (Amazon  stone).  The  cbondrodito 
locality,  at  Brewster,  N.  Y.,  has  produced  some  fine  speci- 
mens, and  the  crystals  have  been  shown  to  be  quite  unique 
in  the  complexity  of  their  forms. 

One  of  the  most  valaable  additions  to  the  list  of  minera- 
Idgical  books  is  the  volume  by  Dr.  Genth,  on  the  mineralogy 
of  the  State  of  Pennsylvania.  It  includes  descriptions  of 
the  various  mineral  localities  in  the  state,  with  the  results  of 
extensive  chemical  work  by  the  author.  Another  important 
publication  is  the  continuation  of  the  mineralogy  of  Russia 
by  Kokscharow,  containing  the  results  of  much  crystallo- 
graphic  research.  Still  another  work  is  that  completing  the 
series  of  Hessenberg's  ^' Mineralogical  Kotices,"  published 
after  the. death  of  the  author,  whose  loss  is  a  great  one  for 
the  science. 

'  Tliia  following  is  a  list  of  the  new  minerals  recently  intro- 
duced into  the  science ;  those  from  American  localities  ai'e 
mentioned  in  a  little  more  detail  that^  the  others: 

liy&ite  is  a  new  variety  of  bituminous  coaT,  described  by 
Mallet  as  occurring  in  the  Middle  Park,  Colorado.  It  is  re^ 
markabie  in  yielding  a  large  ame^unt  of  gas*  and  tarry  oil. 
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.  ChcUcophanite  is  a  new  mineral  from  that  most  interesting 
and  prolific  locality,  the  zinc  mines  at  Stirling,  N.  J.  It  oc- 
curs in  small  tabular  crystals  and  crystalline  masses,  resem- 
bling specular  iron  at  first  sight.  In  composition  it  is  a  by-, 
drate  of  zinc  and  manganese,  related  to  psilomelane.  It 
takes  on  a  brass  color  on  being  heated,  whence  its  name.  It 
was  described  by  Dn  6,  £.  Moore  in  the  July  number  of  the, 
American  ChemiaL 

ChlorotUe. — A  bydrous  arseniate  of  copper^  of  a  pale, 
green  color.    Found  by  Frenzel  at  Schneeberg,  Saxony. 

Clarite, — ^A  supposed  new  sulphide  of  antimony  and  cop-, 
per,  resembling  enargite,  from  a  mine  in  the  Black  ForesU 
Described  by  Sandberger. 

Cossaite^ — A  mineral  near  paragonite,  from  the  mines  of: 
Borgofranco,  Italy.    Described  by  Gastaldi. . 

FremelUe. — ^A  selenide  of  bismuth  from  Onanajnato,  Mexi- 
co. It  occurs  massive,  with  distinct  cleavage;  also  in  mi- 
nute needle-like  crystals.  It  has  a  bluish-black  color,  and 
metallic  lustre.  It  was  first  mentioned  by  Castillo,  but  since 
then  more  completely  described  by  Frenzel. 

OamierUe;  NbumUte, — ^Liversidge,  in  the  Journal  of  the. 
Chemical  Society,  has  given  these  names  to  two  hydrous  sil- 
icates of  nickel  and  magnesia  found  in  serpentine  at  Noumea^ 
in  New  Caledonia.  Both  minerals  are  distinguished  by 
their  apple-green  color;  they  are  supposed  to  differ  some- 
what in  composition,  as  also  in  physical  characters. 

SydrofranklinUe, — Another  new  mineral  from  the  ^no 
mines  in  New  Jersey.  It  appears  to  be,  like  chalcophanite,  a 
hydrous  oxide  of  zinc,  and  manganese,  but  occurs  in  regular 
octahedrons.  It  has  been  announced  by  Professor  Roepper, 
though  not  yet  fully  described. 

Hydrocuprite. — Hydrous  oxide  of  copper;  occurring  in 
orange-yellow  coatings  at  Cornwall,  Pa.  Described  by  Dr. 
Gknth  in  the  "  Mineralogy  of  Pennsylvania  "  already  alluded, 
to. 

Indianaiie,^^A  new  porcelain  clay  from  Lawrence  County, 
Indiana.  Described  by  Professor  Cox  at  the  meeting  of  the 
American  Association  at  Detroit,  in  August. 

JSjoppite, — ^A  mineral  closely  related  to  pyrochlore;  from 
the  Kaiserstuhlgebirge,  Baden. 

Melanoaidcrit^. — ^This  is  a  basic  silicate  of  iron,  related  to 
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limonite.  It  ib  of  a  black  color,  vitreouB  lustre/and  leith  a^ 
coDchoidal  fracture.  It  is  foand  at  West  Chester,  Fa.,  and; 
was  described  by  Professor  J.  6.  Cooke. 

Haniie. — ^A  hydroas  silicate,  perhaps  identical  with  thorn- 
aonite.    It  is  from  the  island  of  Lam5,  near  Norway. 

HivoiUe  contains  antimonio  acid  and  carbonate  of  copper,, 
amorphoQS  with  yellow  color.    Described  by  Dadonz. 

SiegburgUe, — A  new  hydrocarbon,  containing  eighty-five 
per  cent,  of  carbon.    Fonnd  at  Siegbnrg,  near  Bonn. 

Wcgppkrite. — An  arseniate  of  lime,  containing  water.  It 
crystallizes  in  the  triclinic  system;  and  is  allied  to  pharma- 
Golite.    Found  by  Frenzel  at  Joachimsthal. 

In  addition  to  the  above,  Scacchi,  in  a  recent  memoir  oa 
the  emption  of  Vesuvius  in  1872,  has  described  the  following 
new  minerals  found  by  him  as  products  of  sublimation :  Aten 
lite,  chlorocalcite,  cryptohalite,  chloromagnesite,  chlorallumi- 
nite,  cupromagnesite,  dolerophanite,  eiythrosiderite,  chloro' 
thionite,  bydrofluorite,  hydrocyanite^  proidonite,  psendocO"i 
tnnnite.  For  their  characters,  as  far  as  described,  reference 
must  be  made  to  the  original  research. 

QBOLOaT. 

Much  attention  has  of  late  been  tunied  to  the  study  of  the 
crystalline  rocks  in  the  southern  part  of  the  great  Appalachian 
chain,  and  many  important  observations  have  been  made.  Ac^ 
cording  to  Eugene  Smith,  the  state  geologist  of  Alabama,  we 
find  to  the  southeast  of  the  undoubted  paleozoic  rocks  in  that 
state  a  belt  of  crystalline  limestones,  which  are  overlaid,  in 
apparent  conformability,  by  a  series  of  strata  estimated  at 
16,000  to  20,000  feet,  the  whole  dipping  at  high  angles  to 
the  southeast.  These  consist  of  greenish-gray  hydro-mica 
schists,  the  so-called  talcose  slates  or  nacreous  argillites,  in-« 
closing  layers  of  quartz  in  their  upper  part,  and  succeeded 
by  great  beds  of  quartzite,  laminated,  schistose,  and  conglom- 
erate, with  chloritic  and  talcose  schists  and  roofing -slates. 
These,  regarded  by  Professor  Smith  as  the  equivalents  of  the 
Ocbee  group  of  East  Tennessee,  are  by  him  considered  prob^ 
ably  of  pre«Cambrian  or  Eoeoic  age,  and  referred  to  the  Hu^ 
ronian. 

They  are  succeeded  to  the  southeast  by  gneisses,  horn* 
blendio  rocks,  and  coarse  mica-slates  with  granitio  veinS| 
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considerbd  by  Smith  as  belonging^  to  the  White  Modntaia 
series,  which  alternate  with  belts  of  Huronian  to  the  east- 
wards In  one  locality  the  schists  are  associated  with  a  hy* 
persthenio  labradorite  rock  sapposed  to  be  Norian.  The 
unaltered  paleozoic  strata  along  the  western  border  are  de-: 
scribed  as  dipping  toward  and  apparently  passing  beneath 
the  adjacent  crystalline  rocks,  a  phenomenon  well  knowa- 
throughout  the  Appalachian  valley,  and  due  to  dislocations 
in  the  strata.  .  . 

.  The  extension  of  this  western  belt  of  crystalline  rocks  into 
North  Carolina  is  also  by  Professor  Kerr  referred  to  the^ 
Huronian,  in  which  he  includes  all  of  the  rocks  ia  that 
state  described  by  Emmons  as  Taconic.  There  are  good 
reasons  for  regarding  the  lower  portions  of  his  Taconic  sys-: 
tern  as  Eozoic  In  his  recent  geological  map  of  North  Caro- 
linS)  Professor  Kerr  groups  the  crystalline  rocks  of  the  state 
under  the  three  heads  of  Granites,  Huronian,  and  Lauren-r 
tian.  Some  portions  of  the  latter  area  examined-  by  th& 
writer  have,  however,  been  by  him  referred  to  the  Mont-r 
alban  or  White  Mountain  series*  Bradley  haa  lately  ea^i 
deavored  to  show  that  the  whole  of  these  crystalline  strata 
in  North  Carolina  and  East  Tennessee  are  the  lower  paleo- 
zoic rocks,  including  the  Cincinnati  group,  in  an  altered 
eondition,  thus  resuscitating  the  old  views  of  Rogers,  com- 
bated more  than  thirty  years  ago  by  Emmons,  and  since 
by  Hunt  and  others.  Bradley  offers  in  support  of  this 
view  only  conjectures  based  on  supposed  lithological  paral- 
lelisms, which,  when  we  consider  the  great  mineralogical 
and  physical  differences,  and  the  entire  absence  of  organic 
remains  in  the  rocks  in  question,  have  very  little  weight. 
The  alteration  and  the  uplifting  of  these  crystalline  strata 
of  the  Blue  Ridge  are  by  Bradley  supposed  to  be  post-Car-i 
boniferous,  which  does  not  agree  with  the  observations  of 
Fontaine  and  others,  whose  observations  show  these  crys* 
tall  ine  rocks  to  have  fonned  the  Southeastern  barrier  of  the 
paleozoic  sea. 

•  Fontaine  describes  the  Blue  Ridge  in  Virginia  as  having 
an  axis  of  coarse  granitic  and  syenitic  gneiss,  referred  by 
him  to  the  Laarentian  series,  which  is  seen  near  Lynch- 
burg and  in  the  Peaks  of  Otter,  where  these  gneisses  are 
penetrated  by  intrusive  syenites,  and  is  developed  in  greater 


INBUSTBLAX  PROGBBSS  PUBING  THE  TEAB:i875.       ci 

A>rce  as  we  proceed  soathwestwftrd.  Beating  anoonfofmably 
on  both  aides  of  this  anoieDt  aeries  is  a':  group  of  sehist- 
x)Be  rocks  whjch  to  the  northward  conceal  the  Laarentian« 
This  series,  which  consists  in  large  part  of  argillites  and  mi- 
caceoas  and  chloritio  schists,  with  epidotio,  hornblendic, 
feldspathic,  and  qqartzose  admixtures,  he  compares  to  the 
Greea  Mountain  series,  and  suggests  that  they  may  be  Hit** 
ronian.  To  the  east  of  the  Laarentian,  and  iq)parently  oc- 
xsupying  a  synclinal,  in  the  schists  just  mentioned,  is  a  series 
of  folded  limestones,  with  micaceous  schists,  qnartzites,  aiid 
roofing-slates,  closely  resembling  the  Tacdnio  rooks  of  Berk- 
shire County,  Massachusetts,  and  apparently  the  prolonga- 
jtion  .of  the  Taconic  belt  indicated  by  Emmons  to  the  east 
of  the  Blue  Ridge  in  North  Carolina,  and  described  by  him 
as  extendiqg  northward  through  Virginia  into  Maryland. 
This,  Fontaine  thinks,  may  foe  altered  Silurian,  but  he  speaks 
with  doubt  These  crystalline  schists  to  the  east  of  the 
Lanrentian  axis  are  designated  as  the  middle  belt,  and  be^ 
yond  is  still  an  eastern  belt  of  welMefined  granitoid  gneisses, 
overlaid  by  mica-schists  with  gneisses,  oAen  hornblendic,  di» 
posed  in  broad  antidinals  and  synclinals,  with  dips  of  from 
40"^  to  50^  to  the  east  and  west  These  are  said  to  have  the 
characters  of  the  White  Mountain  series. 
'  Along  the  western  flank,  of  the  Blue  Ridge,  I'esting  uncoa- 
ibrmably  upon  the  crystalline  strata,  is  a  series  of  sandstones, 
shales,  and  conglomerates,  rapidly  aughienting  in  thickness 
to  the  southwest,  and  attaining  in  the  middle  of  the  state 
over  2000  feet,  though  not  over  1000  feet  at  Harper's 
Ferry.  These  strata,  which  underlie  this  so-called  Calcifer- 
ous  formation,  are  destitute  of  all  traces  of  organic  remains 
except  Scolithus.  They  contain  in  the  conglomerates  pebh 
bles  of  the  crystalline  argillites  (Huronian),  as  well  as  feld*- 
spar  and  kaolin  from  the.  old  Lanrentian  gneisses,  showing, 
as  Fontaine  remarks,  that  these  crystalline  rocks  formed  the 
border  of  the  ancient  sea.  The  strata  to.  the  northwest 
have  been  greatly  folded  and  faulted,  so  that  these  beds  in 
jnany  parts  plunge  beneath  the  crystalline  Huronian  schists, 
the  two  dipping  at  high  angles  to  the  southeast,  though  un- 
conformable. The  limestones,  which,  near  Harper's  Ferry, 
include  a  bed  of  limonite,  also  dip  southeast  at  a  very  high 
angle.    In  sofne:  parts  of  the  valley  the  foldings  and  over- 
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tarned  dips  are  such  that  the  Hadson  River  slates,  accord* 
ing  to  Fontaine,  rest  upon  the  Devonian,  and  even  npon  the 
Lower  Carboniferons  of  the  North  Mountain.  Similar  ob- 
servations were  long  since,  in  this  region,  made  by  Rogers, 
Emmons,  and  Lesley*  In  other  parts  of  the  valley,  however, 
this  state  of  things  does  not  exist,  and  the  more  ancient 
slates  and  conglomerates  repose  with  a  high  northwest  dip 
on  the  flank  of  the  Blue  Ridge. 

An  important  dedaction  by  Fontaine,  from  his  examina- 
tions of  the  rocks  in  Virginia,  is  that  there  is  no  ground  for 
the  conclusions  of  H.  D.  Rogers  that  the  folds  of  the  Ap- 
palachian system  extend  to  the  Atlantic,  and  are  more  com- 
pressed next  the  ocean,  while  widening  out  to  the  west.  In 
fact,  the  White  Mountain  rocks  of  the  eastern  are  less  dis^ 
iurbed  than  the  Hnronian  of  the  middle  belt.  **Sucfa  a 
connection  does  exist  between  the  flexures  of  the  Silurian, 
Devonian,  and  Carboniferous  areas,  but  the  Blue  Ridge  is 
the  initial  point  on  the  east" 

The  writer  may  remark  in  this  connection  that  these 
strata  from  Harper's  Ferry,  for  a  few  miles  east  along  the 
Baltimore  and  Ohio  Railway,  oflbr  all  the  types  of  the  Huro- 
nian  or  Green  Mountain  series,  while  the  gneisses  and  mica- 
schists  nearer  Baltimore  present  the  characters  of  the  Mont« 
alban  or  White  Mountain  series.  Pebbles  of  these  latter 
Tocks,  derived  from  the  Blue  Ridge,  abound  in  the  con- 
glomerates which  with  sandstones  and  shales  make  up  the 
Iron  Mountain  on  the  southeast  side  of  the  great  Appa- 
lachian valley  in  Grayson  County,  Virginia. 

Dawson  has  lately  discussed  anew  the  facts  with  regard 
to  some  of  the  Eozoio  rocks  of  Canada,  recalling  his  old  ob- 
servation that  the  post-Lauren tian  which  in  Madoc,  Ontario, 
contain  eozoon,  present  also  forms  like  Scolithus.  He  has 
again  studied  the  conditions  under  which  £hzoon  Canadense 
occurs  in  its  original  locality  on  the  Ottawa,  in  the  prov- 
ince of  Quebec.  The  eozoal  limestone  forms  a  thick  belt  in 
the  gneiss,  but  the  eozoon  is  abundant  only  in  a  bed  of  four 
feet,  which  contains  bands  and  concretions  of  serpentine, 
and  is  traversed  by  veins  of  chrysotile.  Along  with  these 
are  laminated  masses  of  serpentine  and  calcite  which  are 
entire  specimens  of  eozoon.  Fragmental  portions  retaining 
the  structure  of  eozoon  are  also  dispersed  in  layers  through 
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jfche  adjacent  beds  of  limestone,  embedded  in  which  are  more- 
over casts  in  serpentine  of  small  chambers,  single  or  in 
groups,  having  the  form  and  mode  of  aggregation  of  glo* 
bigerina,  but  with  the  proper  wall  of  eozoon.  These  he  has 
provisionally  named  ArchoBOspherina.  The  eozoon  is  gen- 
erally preserved  by  infiltration  with  serpentine ;  but  some 
specimens  in  dolomitio  limestone  have  their  canals  filled 
.with  transparent  crystalline  dolomite,  while  the  skeleton  is 
still  pnre  carbonate  of  lime. 

'  In  Missouri  the  published  results  of  the  geological  survey 
by  Pnmpelly  and  Schmidt  have  added  to  our  knowledge  of 
the  ancient  crystalline  rocks  which  rise  through  the  paleo* 
zoic  strata  in  the  southeastern  pait  of  the  state,  and  evi* 
dently  formed  islands  in  the  paleozoic  sea.  These  eozoic 
rocks  consist  in  great  part  of  stratified  petrosilex,  often  jas* 
per-like,  and  frequently  becoming  a  feldspar-porphyry ;  with 
it  are  associated  argiilites  and  talcose  slates,  and  more  rarely 
layers  of  quartzite  and  of  crystalline  limestone.  The  rocks 
have  been  compared  by  Hunt  with  the  similar  petrosilex-por* 
pbyries  of  Lake  Superior  and  of  the  eastern  coast  of  New  En- 
gland, where  they  form  a  part  of  the  great  Huronian  series. 
They  are  the  iron -bearing  rocks  of  Southeastern  Missouri, 
in  which  the  red  oxyd  is  found  either  in  beds,  as  at  Pilot 
Knob,  or,  according  to  Dr.  Schmidt,  in  great  veins,  as  in  the 
Iron  Mountain.  The  granites  of  the  region  apparently  break 
through  these  ancient  crystalline  strata.  Details  are  given 
with  regard  to  the  numerous  deposits  of  iron,  lead,  and  cop- 
per ores  in  the  paleozoic  strata,  affording  important  data  for 
a  theory  of  ore-deposits.  The  lead  ores  of  this  region  are 
not  confined,  as  was  formerly  supposed,  to  the  strata  below 
the  Trenton,  but  are  found  in  the  sub-Carboniferous  lime- 
stones and  even  in  the  coal-measures.  The  similar  deposits 
of  this  ore  in  the  valley  of  the  Upper  Mississippi,  as  is  well 
known,  are  in  a  formation  just  above  the  Trenton,  and  the 
question  is  now  raised  whether  throughout  this  wide  region 
the  deposition  of  this  metal  went  on  at  intervals  throughout 
the  whole  of  the  paleozoic  period,  or  whether  it  was,  as  sug-* 
gested  by  Dr.  Schmidt,  introduced  into  these  various  forma- 
tions at  a  later  date. 

In  the  lower  Carboniferous  a  deposit  of  chert,  which  in 
some  localities  is  over  one  hundred  feet  in  thickness,  consti^ 
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tutcs  one  of  the  principal,  lead-bearing  rooks  in  the  region; 
The  coal  in  the  northeast  part  of  the  state  is  remarkable  for 
OGcarring  in  deposits  of  very  limited  ai'ea,  bnt  of  great  thick*- 
ness,  sometimes,  as  much  as  twenty-five  feet,  with  very  little 
of  the  usually  accompanying  strata.  These  accumulations 
are  supposed  to  have  been  formed  in  small  hollows  in  the 
surface  of  the  lower  Carboniferous  limestone.  An  artesian 
well  lately  sunk  in  St,  Louis,  Mo.,  has  a  depth  of  3843  feet. 
Beneath  forty  feet  of  surface  deposits  lie  the  Carboniferous 
rocks,  the  base  of  which  was  reached  at  868  &et.  These  are 
directly  followed  by  the  limestones  and  sh^leax>f  the  Trenton 
or  Cincinnati  group,  measuring  421  feet,be6eath  which  were 
not  less  than  2489  feet  of  magnesian  limestones  with  sand- 
stones and  some  magnesian  slates — ^the  whole  resting  on  red 
granitic  rock,  which  was  penetrated  forty  feet.  Salt  water 
was  fii*st  met  with  in  the  Trenton  limestone  «t  1220  feet, 
and  the  lower  strata  yielded  brines  which  contained  seven 
and  eight  per  cent,  of  saline  matter.  The  temperature  in 
these  lower  depths  is  from  106°  to  107°  Fahr. 

The  paleozoic  coal-formation  of  the  Appalachian  is  for  con* 
venience  divided  into  a  lower  and  an  upper  series;  the  base 
of  the  latter  being  the  great  Pittsburgh  seam,  which  is  a  sheet 
of  coal  known  over  a  length  of  225  miles  and  abreadth  of  100. 
Many  questions  have  arisen  as  to  the  equivalency  of  the 
seams  in  the  lower  coal-measures  in  difiei'en:t  parts  of  the 
coal-field.  Counting  from  the  base  of  the  formation,  which  in 
Ohio  and  Western  Pennsylvania  is  found  at  a  vertical  dis* 
tance  of  from  500  to  000  feet  beneath  the  Pittsburgh  seam, 
Andrews  and  Fontaine,  from  their  discoveries  in  West  Vii^ 
ginia,  have  arrived  at  the  very  important  conclusion  that 
the  base  of  the  coal-measures  of  the  lower  series  on  the  Ea« 
nawha  is  not  less  than  3100  feet  below  the  Pittsburgh  seam» 
From  this  it  would  follow  that  in  this  region  there  was,  at 
the  beginning  of  the  coal  period,  a  vast  basin  or  depression 
between  highlands  of  older  rocks  to  the  southeast  and  the 
great  plateau  of  the  Waverley  sandstones  rising  toward  the 
ridge  of  the  Cincinnati  uplift  to  the  northwest.  Nor  was  it 
until  this  great  valley  had  been  filled  up  with  2000  feet  or 
more  of  coal-measures,  including  the  important  coal-beds  of 
West  Virginia,  that  the  general  subsidence  allowed  the  eoal- 
formation  to  be  spread  over  the  northwest  plateaii  to  a  depth 
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of  a  few  hundred  feet,  which  there  intervene  between  the 
unconformable  floor  and  the  Pittsburgh  Beam.  Beneath  this 
lower  series  in  West  Virginia  is  a  still,  lower  group  measur- 
ing 1200  .feet  in  thickness  with  coal  seams,  and  having  at 
the  summit  a  heavy  conglomerate  sand-rock.  These  corre* 
spond  to.  the  sub-conglomerate  coals  studied  by  Lesley  in 
Southwestern  Virginia,  and- to  the  small  coal*beds  lately 
found  by  the  Second  Geological  Survey  of  Pennsylvania  in 
the  division  No.  X,  or  so-called  vespertine  strata,  which  lie  at 
tbe  top  of  the  CatskiQ  Mountain  group  of  the  New  York 
survey.  This  series  has  been  studied  anew  by  Professor 
Hall  and  Mr.  Sherwood,  confirming  the  old  view  of  its  geo« 
logical  distinctness,  which  had  been  disputed.  It  has  been 
traced  in  New  York  as  far  north  as  Schoharie  County,  and 
carefully  mapped.  Six  distinct  and  nearly  parallel  ridges^ 
synclinal  in  form,  wHh  eroded  antidinals,  have  been  observed, 
some  of  them  carrying  in  their  shallow  folds  the  vespertine 
^nd  umbral  beds,  which  farther  southward  he  beneath  the 
anthracites  of  Pennsylvania. 

Andrews  has*  inquired  into  the  question  of  the  supposed 
equivalency  of  the  coal  seams  of  the  anthracite  region  with 
those  of  Ohio,  Western  Pennsylvania,  and  West  Virginia, 
which  he  regards  as  still  undetermined.  He  concludes,  more- 
over, from  the  various  conglomerates  to  be  found  at  different 
horizons  in  the  coal-measures,  that  the  so-called  basal  con- 
glomerate in  Pennsylvania  can  no  longer  be  regarded  as 
marking  a  geological  horizon,  but  has  only  a  lithological  sig- 
nificance. 

The  question  whether  the  coal -formation  of  the  Rocky 
Mountains  is  to  be  classed  with  the  cretaceous  or  the  ter- 
tiary has  been  much  discussed  during  the  past  year,  but  ao 
eording  to  the  late  results  of  Major  Powell  the  solution  is  very 
simple.  The  workable  coals,  or  lignites,  as  they  are  often 
called,  extend  in  this  region  throughout  the  whole  of  the  cre- 
taceous formation,  which  has  a  mean  thickness  of  6500  feet, 
and  through  the  inferior  half  of  the  tertiary,  including  the 
Upper  and  Lower  Green  Biver  beds  (1500  feet),  and  the  Bit- 
ter Creek  beds  (3500  feet),  making  in  all  more  than  10,000 
feet  of  coal-bearing  strata,  which  are  overlaid  unconformably 
by  newer. tertiary  rocks.  There  is,  moreover,  a  want  of  con« 
fbrmity  in  this  series  between  the  Bitter  Creek  beds  and  the 
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underlying  Rock  Springs  gronp,  which  is  cretaceous.  The 
strata  from  which  Lesquereux  obtained  tertiary  plants  are 
above  this  stratigrapihical  break,  by  which  they  are  separated 
from  adjacent  beds  holding  cretaceous  mollnsks.  Thus  a 
more  careful  stratigraphical  study  has  served  to  harmonize 
the  apparently  conflicting  evidence  of  paleontology.  The  re- 
mains of  the  Dinosaurs  of  Black  Butte  are,  however,  accom- 
panied by  tertiary  mollnsks  and  plants. — Itecardj  1874,  p« 
Izx.    . 

Beneath  the  mesozoic  rocks,  which  include  Jurassic  and  tri« 
assic  strata,  are  immense  thicknesses  of  paleozoic  rocks,  in- 
cluding Carboniferous,  Devonian,  Silurian,  and  Cambrian,  the 
whole  series,  from  the  top  of  the  tertiary,  to  the  paleozoic  base^ 
having,  according  to  the  estimate  of  Major  Powell,  a  thickness 
of  about  60,000  feet.  Beneath  all  these  is  a  series  of  crystal- 
line  schists,  of  which  about  500Q  feet  have  been  measured. 
The  crystalline  strata  of  this  region,  according  to  this  ob« 
server,  are  every  where  of  great  and  unknown  age. — Record^ 
187d,p.xlvii. 

Professor  Marsh  has  discussed  the  cenozoic  formations  of 
the  West,  and  pointed  out  the  existence  of  several  great  ba^ 
sins  corresponding  to  fresh -water  lakes  of  former  periods, 
which  are  now  filled  with  deposits  whose  organic  remains 
enable  us  to  assign  them  to  different  divisions  of  tertiary 
time.  The  great  Green  River  basin,  lying  between  the  Rocky 
Mountains  and  the  Wahsatch  range,  has  the  Uintah  Mount- 
ains on  the  south  and  the  Wind  River  Mountains  on  the 
north.  Its  nearly  horizontal  strata,  with  a  total  thickness  of 
6000  feet,  rest  unconformably  upon  the  lignitic  or  cretaceous 
coal-bearing  strata  (often  highly  inclined),  and  have  yield- 
ed the  remains  of  not  less  than  150  species  of  eocene  age. 
This  region  remained  dry  land  during  the  miocene  time,  per- 
haps much  longer,  but  was  afterward  submerged,  and  has 
suffered  great  erosion.  A  still  larger  lake  existed,  in  eocene 
time  to  the  south  of  the  Uintah  Mountains,  and  at  a  much 
lower  level  than  the  last.  South  of  the  Black  Hills  is  a  great 
miocene  area,  the  White  River  Lake  basin,  extending  from 
the  Rocky  Mountains  to  the  90th  meridian,  and  from  the 
40th  to  the  44th  parallel  Its  strata,  which  consist  of  fine 
materials,  have  a  thickness  of  about  300  feet,  and  rest  like 
the  preceding  on  the  cretaceous.    This  area  constitutes  the 
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well-known  "  bad  lands  ^'  of  that  region.  Another  miocene 
basin  exists  in  Central  Oregon,  in  great  part  concealed  under 
more  recent  basaltic  rocks.  These  strata,  which  are  more  or 
less  inclined,  and  have  a  thickness  of  not  less  than  5000  feet, 
include  in  their  lower  portions  a  fauna  regarded  as  raiocene, 
but  more  ancient  than  that  of  the  White  River  basin,  which 
is,  however,  represented  in  the  upper  portions  of  the  Oregon 
basin.  Lying  in  part  over  the  first-named  miocene  basin  was 
a  great  pliocene  lake,  having  nearly  the  same  limits  as  it  to 
the  north  and  west,  but  with  an  area  about  five  timea  as 
large,  and  extending  eastward  and  also  southward  nearly  to 
the  Gulf  of  Mexico.  The  deposits  of  this  pliocene  area, 
known  as  the  Niobrara  basin,  attain  a  thickness  of  1500  feet, 
and  contain  organic  remains  which  indicate  a  warm  temper-* 
ate  climate,  while  that  of  the  eocene  was  tropical,  and  that 
of  the  miocene  intermediate  between  the  two.  The  great 
erosion  which  all  this  region  has  suffered  is  well  set  forth  by 
Dr.  Hayden,wheo  he  states  that  from  10,000  to  15,000  feet 
of  strata,  from  the  paleozoic  upward,  have  been  removed, 
leaving  only  ^  what  may  be  called  remnants  behind,  occupy- 
ing restricted  areas.  The  hard  and  compact  limestones  of 
the  Silurian  and  Carboniferous  ages  are  found  to  a  greater 
or  less  extent  all  over  the  Northwest.  They  yield  much  less 
readily  to  erosion  than  the  more  modern  rocks,  and  are  con- 
sequently to  be  found  on  the  summits  of  the  largest  mount" 
tins  10,000  and  12,000  feet  above  the  sea." 
*  Dr.  Newberry,  in  his  lately  published  volume  of  the  geol- 
ogy of  Ohio,  has  given  a  full  and  careful  discussion  of  all  the 
facts  known  with  regard  to  the  superficial  geology  of  the 
state  and  the  adjacent  regions,  and  has  connected  them  with 
the  hypothesis  of  land-glaciation.  Professor  Dana  has  given 
his  views  with  regard  to  the  former  existence  and  extent  of  a 
great  New  England  glacier. 

Mr.  Oeorge  M.  Dawson  has  studied  the  physical  geography 
and  superficial  geology  of  Central  Canada  between  the 
Rocky  Mountains  and  the  great  Laurentian  axis,  which  from 
Lake  Superior  stretches  northwestward  to  the  Arctic  Sea. 
Rising  from  the  lowest  plateau  of  the  Red  River  and  Lake 
Winnipeg,  800  feet  above  the  sea,  we  have  to  the  west  the 
Great  Plains  of  the  middle  plateau,  1600  feet  above  the  sea, 
and  the  third  or  western  plateau  rising  to  from  2500  to  4000 
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feet.  Over  the  lattei*  two  are  abundant  deposits  of  unstrati- 
fied  drift,  which  in  the  middle  plateau  is  almost  wholly  from 
the  crystalline  rocks  of  the  eastern  range  or  Laurentian  axis 
and  the  limestones  adjacent,  while  on  the  higher  we$teni 
plateau,  though  boulders  from  the  latter  region  still  abound, 
more  than  one  half  the  drift  is  from  the  Rocky  Mountains. 
These  themselves  affoi^d  abundant  evidence  of  glaciers.  The 
author  conceives  that  sub -aerial  denudation  had  already 
given  to  the  region  nearly  its  present  surface  before  the  gla- 
cial period.  He  concludes  that  the  phenomena  of  the  drift 
in  these  regions  do  not  require  to  account  for  them  a  polar 
ice-cap,  but  are  to  be  explained  by  the  action  of  local  gla- 
ciers from  the  Laurentian  axis  drifted  westward  across  the 
submerged  prairies  toward  the  Rocky  Mountains* 

In  England  the  nature  and  causes  of  the  drift  formation 
have  been  much  discussed.  The  intercalation  of  stratified 
deposits  in  the  unstratified  drift,  and  the  presence  in  both  of 
marine  remains,  apparently  indicate  for  a  part,  if  not  the 
whole,  a  submarine  origin.  In  order  to  conciliate  these  facts 
with  the  hypothesis  of  a  great  ice-sheet,  Mr.  Goodchild  has 
attempted  to  show  that  none  of  the  phenomena  prove  the 
former  agency  of  the  sea,  but  that  all  these  deposits  were 
foimed  under  land-ice,  and  in  part  by  the  agency  of  sub-gla- 
cial streams,  the  ice -sheet  having  excavated  from  their 
ocean-bed  and  pushed  up  on  the  land  the  marine  deposits  in 
its  onward  march.  There  is,  however,  a  strong  reaction  from 
this  hypothesis  in  England  [Heoordj  1874,  p.  Ixxiv.],  and  sev- 
eral of  Goodchild's  colleagues  in  the  Geological  Survey  of  the 
United  Kingdom  have  opposed  him  in  recent  papers,  notably 
Hardman,  Dakins,  and  Ward.  The  latter  observes,  ^'  The 
difficulties  involved  in  the  theories  of  Croll,  Belt,  Goodchild, 
and  others  of  the  same  extreme  school,  certainly  press  upon 
me — and  I  think  I  may  say  also  upon  others  of  my  colleagues 
— increasingly  as  the  country  becomes  more  and  more  famil- 
iar in  its  features."  He  suggests,  from  the  observation^  of 
late  arctic  voyages,  that  prevailing  winds  acting  upon  the 
surface-ice,  rather  than  currents,  are  to  be  taken  into  account 
in  considering  the  distribution  of  drift  boulders,  and  quotes 
the  language  of  Sedgwick  in  1842,  who,  referring  to  the 
transport  of  granite  blocks  from  the  hUls  of  Cumberland  to 
the  shores  of  the  German  Ocean,  says,  ''No  one,  I  trust,  will 
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be  60  bold  as  to  affirm  that  atn  QDintemipted  glacier  could 
ever  have  extended  from  Sbap  Fells  to  the  coaist  of  Holder- 
nesSy  and  borne  along  the  blocks  of  granite  through  the  whole 
distance  without  any  help  from  the  floating  power  of  water. 
The  supposition  involves  difficulties  tenfold  greater  than 
are  implied  iq  the  phenomena  it  pretends  to  account  for. 
The  glaciers  descending  from  the  Alps  have  an  enormous 
transporting  power,  but  there  is  no  such  transporting  power 
in  a  great  sheet  of  ice  expanding  over  a  country  without 
mountains  and  nearly  at  a  dead  level." 

Campbell,  the  author  of  ^  Frost  and  Fire,"  who  has  de- 
voted,  he  tells  us,  thirty-three  years  to  the  study  of  glacial 
phenomena  in  both  continents,  and  long  held  the  hypothesis 
of  Agassiz,  believing  that  all  Northern  Europe  bad  been 
buried  beneath  an  ice-cap,  has  been  led  by  further  studies  in 
Russia  and  in  North  America  to  reject  this  view,  and  declares 
that  from  the  Caucasus  to  the  Rocky  Mountains  he  sees  no 
evidence  of  an  ice-cap.  He  adds  concisely  that  '^  the  glacial 
traces  in  Noith  America  seem  to  indicate  the  transfer,  of 
oceans  with  their  systems  of  circulation  from  one  part  of  the 
world  tQ  another  by  the  elevation  and  depression  of  the 
land." 

Kinahan,  of  the  Geological  Survey  of  Ireland,  has  made 
known  in  the  western  parts  of  Galway  and  Mayo  a  series 
of  crystalline  rocks  which  n^ay  be  compared  with  those  of 
our  Appalachian  belt.  They  consist  of  bedded  granites  and 
gneissio  and  homblendio  strata,  quartzites,  limestones,  mica- 
ceous and  talcose  schists,  serpentines,  steatites,  etc.,  and  are 
divided  by  the  author  into  three  groups,  the  united  thick- 
oess  of  which  is  estimated  at  over  10,000  feet.  They  are 
wholly  without  fossils,  and  are  penetrated  by  granitic  and 
other  intrusive  rocks.  Being  overlaid  by  fossiliferous  strata 
of  Silurian  (Llandovery)  age,  it  is  conjectured  by  Kinahan 
that  they  may  be  altered  Cambro-Silurian  rocks.  The  sim- 
ilar crystalline  schists  of  Donegal,  as  long  since  pointed  out 
by  the  writer,  are  partly  Huronian  and  partly  Montalban. 
The  hasty  generalizations  and  misinterpretations  through 
which  in  so  many  regions  geologists  have  incorrectly  re- 
ferr^  crystalline  strata  like  these  to  paleozoic  or  more  re- 
cent times  [Jiecardj  1872,  p.  xxxvil],  have  recently  received 
a  further  iUi|sti*ation  in  Carinthia,  where,,  on.  tiie  authority 
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of  Saess,  the  mica-schists  and  the  granites  of  Casauna  and 
the  Gailthal  have  been  described  as  Carboniferous,  and  sup- 
posed to  be  even  more  recent  than  certain  strata  andonbt- 
edly  of  this  age»  Stache  has  shown  that,  besides  the  Car- 
boniferous beds,  important  masses  of  fossiliferous  Silurian 
and  Cambrian  strata  are  present,  and  that  the  crystalline 
schists  of  the  region  really  occupy  a  position  unconformably 
beneath  the  old  paleozoic  strata. 

■  The  evidence  accumulates  that  the  whole  Cambrian  series 
in  Wales,  as  originally  defined  by  Sedgwick  [Beeordj  lS12y 
p.  xxzvi.],  extending  upward  to  the  unconformably  overlying 
May  Hill  sandstone  (the  equivalent  of  the  Oneida  of  the 
New  York  system),  is  a  single  physical  series.  The  strati- 
graphical  bi*eaks  supposed  by  Ramsay  to  exist  in  Wales 
above  and  below  the  Tremadoc  rocks  are  not  recognized  by 
Hicks  in  his  recent  study  of  the  ancient  rocks  at  St  David's. 
The  two  most  important  paleontological  breaks  are  at  the 
top  of  the  Menevian  and  of  the  Tremadoc.  The  Silurian 
and  Cambrian  nomenclature  is  again  much  discussed  in  En- 
gland, and  the  fact  that  the  Silurian  of  Murchison  has  not 
and  never  has  had  any  base-line  is  insisted  upon.  Some, 
with  Hughes,  follow  Sedgwick  in  confining  the  Silurian  to 
the  strata  above  the  May  Hill  sandstone,  and  give  to  the 
rocks  from  this  horizon  to  the  top  of  the  Tremadoc  the 
name  of  Upper  Cambrian,  originally  applied  by  Sedgwick ; 
while  a  greater  number  restrict  the  name  of  Cambrian  to 
the  strata  below  the  last-named  horizon,  and  give  the  name 
of  Cambro-Silurian,  or  that  of  Lower  Silurian,  to  the  Upper 
Cambrian.  Dewalque  has  investigated  the  ancient  rocks  of 
the  Ardennes,  in  Belgium,  and  shown  that  the  whole  series 
of  the  Cambrian  from  the  Harlech  to  the  Tk^maddc  inclu- 
sive, is  probably  represented  in  that  region. 

The  researches  of  J.  Arthur  Phillips  on  the  metalliferous 
rocks  of  Cornwall  cover  a  great  variety  of  important  points. 
He  shows,  from  a  large  number  of  chemical  analyses  and 
microscopic  studies,  that  the  so-called  killas  are  more  or  less 
crystalline  schists,  often  containing  crystallized  ma^etite, 
quartz,  chlorite,  and  hornblende;  and  points  out  that,  though 
of  very  varying  composition,  they  all  differ  so  widely  froni 
granite  that  no  reconstruction  or  alteration  of  them  could 
ever  convert,  them  into  this  rock,  as  speculators  4n-  geoP 
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ogy  have  Bometimes  snggeBted.  While  some  of  the  rocks 
of  this  region  hitherto  called  greenstones  are  shown  to 
be  eruptiye  rocks,  many  of  them  are  homblendic  schists. 
The  intnisive  granites  and  the  elvans  or  qaartziferous  por- 
phyries of  the  region  are  very  similar  in  chemical  and  min« 
eralogical  composition.  It  is  well  known  that  Sorby,  from 
a  study  of  the  vacuities  in  the  minute  cavities  filled  with 
liquid  in  the  quartz  of  granites,  endepvored,  by  noting  the 
temperature  at  which  these  vacuities  disappear  from  the 
expansion  of  the  liquid,  to  calculate  the  temperature  at 
which  such  rocks  solidified — a  result  which,  if  established, 
would  be  of  great  importance  to  science.  The  studies  of 
Phillips,  however,  confirm  the  previous  ones  of  Zirkel,  that 
the  volume  of  the  bubbles  in  the  fluid-cavities  has  no  con- 
stant relation  to  the  liquid,  so  that  we  can  not  in  this  way 
attain  any  certain  data.  Both  natural  and  artificial  crys^ 
tals  contain  fluid-cavities,  with  bubbles  of  various  sizes,  as 
well  as  cavities  full  of  liquid,  and  others  full  of  gas  or  vapor. 
The  vein -deposits  of  Cornwall,  carrying  copper  and  tin 
ores  with  quartz,  tourmaline,  chlorite,  calcite,  fluorine,  eta, 
have  also  been  the  subject  of  careful  studies  by  Phillips, 
who  sets  forth  very  clearly  the  evidences  of  their  aqueous 
origin ;  and  concludes  that  the  repeated  widenings  of  the 
veins,  of  which  there  is  abundant  evidence,  have  been  due 
to  the.  expansive  force,  of  crystallization  in  the  fissures,  as 
long  since  pointed  out  by  Hunt  for  the  granitic  veins  of  New 
England.  The  original  opening  appears  to  have  been  only 
a  mere  comminuted  fracture  of  the  rock  in  a  given  direction, 
between  the  surfaces  of  which  mineral  substances  have  crys- 
tallized from  solutions,  separating  the  fragments,  and  thus 
giving  rise  to  a  brecdated  vein-stone.  The  temperature  at 
which  these  materials  have  been  deposited  is  supposed  to 
have  been  often  very  moderate.  From  the  mode  in  which 
quartz  crystals  are  sometimes  bent,  and  also  from  the  fact 
that  in  a  case  wher6  the  fissure  in  a  broken  mass  of  crystal- 
line quartz  in  a  Cornish  vein  has  been  filled  up  with  tourma- 
line, crystals  of  this  mineral  having  penetrated  the  substance 
pf  the  quartz,  the  author  ventures  the  supposition  that  the 
quartz  preserved  for  a  time  a  soft  and  somewhat  plastic  con- 
dition* From  the  Jrregnlar  contraction  of  such  silicions 
miuwes  after  the  solidification  of  the  basalt  is. suggested 
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that  the  stone-filled  cavities  In  the  qaartz  of  rooks  like  elvan 
may  have  originated.  Phillips  has  further  described  in  this 
connection  the  deposits  from  a  8olfatar&  in  California^  where 
a  fissure,  alternately  filled  with  hot  water  and  with  vapors, 
has  upon  its  walls  crystalline  quartz  overlaid  by  chalce: 
dony  and  by  a  gelatinous  silica,  which  •dries  to  a  mass  like 
chalcedony,  and  incloses  a.  considerable  portion  of  cinnabar: 
This  quartz,  which  is  supposed  to  be  formed  by  the  erystaU 
lization  of  the  opaline  silica,  holds  fluid-cavities  with  bub? 
bles  of  varying  size,  as  well  as  gas  and  vapor-cavittes. 

In  this  connection  the  observations  of  Daubr6e  are  import 
tant.  The  old  Roman  baths  of  Bourbonne-les-Bains,  in  the 
department  of  the  Haute  Marne,  in  France,  having  been  late* 
ly  opened  for  repairs,  there  was  found  in  the  mud  at  the 
bottom  of  the  well  a  very  large  number  of  medals,  statuettes, 
and  ornaments  in  bronze,  silver,  and  gold,  offerings  in  ancient 
times  to  the  jgenins  of  the  place.  Beneath  there  was  a  layer 
of  fragments  of  sandstone  cemented  together  by  ci7stainn0 
minerals,  which  were  also  found  incrosting  some- of  the  med- 
fkls.  Among  these  were  the  various  sulphuretted  ores  of^ 
popper,  chalcosine,  covelliney  phillipsite,  chakopyrite,  and  an* 
timonial  tetrahedritc^-^all  distinctly  crystallized;  together 
witk  crystals  of  quartz  supposed  to  be  contemporaneous  in 
origin  with  the  sulphurets.  A  piece  of  lead  was  incrtisted 
with  cubical  oleavable  galena  and  anglesrte,  and  in  othei^ 
parts  of  the  deposit  pyrite  and  crystals  of  calcite  and  cha« 
bazite  were  met  with,  as  in  the  well-known  similar  cases  of 
the  theimal  springs  of  Plombi^es  and  Lnxenil.  The  waterd 
of  Bourbonne,  which  rise  through  mesozoic  strata,  are  strong- 
ly saline,  and  contain  alkaline  and  earthy  sulphates  and 
chlorids.  Their  temperature  is  about  60**  Centigrade ;  and  it 
is  dear  that  it  is  the  action  of  thesie  waters  on  the  metals 
during  many  centui'ies  which  has  generated  these  cry8ta;lline 
compounds,  which  present  all  the  mineralogtcal  characters  of 
the  same  mineral  species  found  in  the  veins  of  Coiiiwall  and 
elsewhere. 

J.  D.  Dana  has  described  the  curious  associations  of  miner- 
als at  the  Tilly  Poster  iron-mine  in  Putnam  County,  K.  T- 
The  rocks  are  here  homblendic  gneisses  of  Laurentian  age, 
including  beds  of  magnetite  mingled  with  chondyodtte, 
which  is  sometimes  predominant.    It  is  often  associated 
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with  and  {)eD6trated  by  serpentiney  and  is  acoompanied  by 
.hornblende, enstatite,  and  chlorita  Veins  and  fissares  catting 
these  ore-bearing  strata  are  filled  with  a  great  variety  of 
crystalline  minerals,  including  those  already  named  and 
many  more.  Among  these  is  a  mosaic  of  dolomite  and  ser- 
pentine, both  in  cubic  forms,  copied  from  some  undetermined 
species.  These  imitated  form\  are  at  first  described  by 
Dana  as  pseudomorphoas  from  alteration,  but  subsequently 
in  the  Bame  paper  as  results  of  ^  substitution,  and  not  of  aU 
teration;"  the  latter  view  being  doubtless  the  correct  one, 
though  the  precise  mode  of  their  formation  is  still  obscure. 
Besides  these,  the  vein-stones  present  a  great  variety  of  other 
interesting  examples  of  substitution  or  replacement  of  con- 
temporaneous crystallization  and  envelopment,  which  are 
often  vaguely  included  under  the  name  of  pseudomorphs» 
The  phenomena  to  be  observed  in  vein-stones,  whero  minerals 
have  been  successively  formed  in  fissares  which  have  been 
through  long  periods  channels  for  the  circalation  of  watery 
solutions  of  varying  composition,  alternately  depositing  crys- 
tals, iucruating  them,  dissolving  them,  and  again  depositing 
others,  are  exceedingly  complicated ;  but  it  should  be  remem- 
bered that  these  various  xeactions  are  from  the  nature  of 
things  inapplicable  to  the  solid  masses  of  previously  formed 
rocka 

The  examinations  of  the  deposits  from  deep-sea  soundings 
have  much  geological  interest.  It  appears  from  the  obser> 
vations  made  on  board  the  ChaUenger  that  the  deposit  over 
great  areas  is  a  nearly  pure  calcareous  ooze,  chiefly  made  up 
of  the  shells  of  globigerina.  Below  2000  fathoms,  however^ 
the  calcareous  matter  diminishes  in  amount,  and  at  2600 
fathoms  disappears,  a.fine  red  clay,  with  ffllicioos  tests  of  dia- 
toms and  radiolarians,  taking  its  place;  while  at  still  greater 
depths  the  proportion  of  clay  diminishes,  until  at  length  the 
ooze  consists  chiefly  of  the  remains  of  these  flilicions  organ- 
isms, whidi  are  probably  more  abundant  at  great  depths, 
while  the  foraminifera  belong  to. shallower  waters.  The  ab- 
sence alike  of  these  organisms  and  of  their  remJEiins  in  deep 
waters  is  ascribed  to  the  solvent  action  of  the  waters,  aug- 
mented by  pressure,  and  holding  in  solution  carbonic  acid, 
And  the  red  clay  is  regarded  as  the  insoluble  residue  from 
the-globigeiina  ooze.    It  is  .described  as  a  silicate  of  alumina 
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and  iron-oxyd,  and  is  supposed  to  be  related  to  the  coloring 
matter  of  the  red  chalk  of  England,  which  is  a  silicate  in  which 
the  iron  often  greatly  predominates  over  the  alumina,  and,  as 
Church  has  suggested,  is  probably  a  partially  decomposed 
greensand,  or  glauconite,  which  in  various  parts  of  the  sea- 
bottom  is  found,  as  in  older  formations,  filling  the  cells  of  fora- 
minifera,or  appearing  as  ca^ts  of  these  from  which  the  calca- 
reous shells  have  been  removed.  The  red  soil  which  overlies 
the  white  coral-sand  of  Bermuda  is  in.  like  manner  a  silicate 
containing  more  iron-oxyd  than  alumina,  and  is  very  unlike 
a  true  clay  in  composition.  Whatever  may  have  been  the 
agencies  by  which  the  silica,  iron,  and  alumina  have  been 
brought  together  to  form  the  glauconite  which  after  the 
death  of  the  foraminifer  replaces  its  sarcode,  there  is  no 
apparent  basis  for  the  notion  of  the  organic  origin  of  clays, 
which  has  been  suggested  in  this  connection.  The  red  clays 
from  great  depths  contain  more  or  less  oxyd  of  manganese, 
which  sometimes  forms  concretionary  masses  several  inches 
in  diameter,  or  coats  with  a  mammillated  layer  pebbles  and 
bits  of  pumice-stone  in  the  red  ooze.  It  has  been  suggested 
that  this  may  have  been  accumulated  through  the  agency  of 
a]g»,  the  ashes  of  some  of  which  contain  as  much  as  four 
hundredths  of  manganese.  The  oceanic  circulation,  which^ 
by  carrying  to  the  depths  of  the  sea  cold  and  aerated  war 
ters,  makes  possible  these  varied  conditions  of  deposition, 
is,  as  Carpenter  has  shown,  excluded  from  basins  whidi,  like 
the  Mediterranean  Sea,  are  cut  off  by  submerged  barriers 
from  the  flow  of  the  polar  waters ;  and  hence  the  deposits 
at  comparatively  moderate  depths  are  there  almost  destitute 
of  organic  remains.  The  bearing  of  all  these  facts  upon  the 
rock-formations  of  past  ages  is  obvious. 


The  progress  in  Geography  during  1875  has  not  been 
marked  by  any  very  striking  discovery,  although  a  reasona* 
ble  average  in  the  way  of  the  extension  of  our  knowledge 
has  been  maintained. 

The  following  may  be  considered  as  among  the  more  im- 
portant points  in  the  history  of  the  year : 

Oeodeqy,  Navigation,  and  Hydrography. — ^An  International 
Geodetical  Congress  was  held  on  the  20th  of  September  in: 
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-Paris,  with  General  Haner,  the  delegate  for  Spain,  as  presi- 
dent. The  German,  Rassian,  and  Austrian  empires,  together 
with  Italy,  Belgium,  Ronmania,  Switzerland,  and  several 
German  states,  were  represented.  No  delegate  was  present 
for  Great  Britain  nor  for  the  United  States 

The  much-vexed  question  of  the  difference  in  level  between 
the  Caspian  Sea  and  Lake  Aral  has  finally  been  settled  by 
the  Russian  Commission,  which  ascertained  that  the  mean 
height  of  the  latter  «bove  the  former  is  242.77  feet,  and 
167  feet  above  the  Black  Sea.  Heretofore  the  height  of  the 
Aral  above  the  Black  Sea  was  supposed  not  to  exceed  27 
feet. 

The  United  States  Hydrographic  Office  has  published  quite 
a  number  of  important  papers;  among  these  may  be  men- 
tioned the  works  of  Lieutenant  Gorringe  on  the  Rio  do  la 
Piata^  and  that  of  Commander  George  Dewey  on  the  coast 
of  Lower  California  and  Western  Mexico,  being  the  report  of 
the  recent  cruise  of  the  Ncarragan9ett  in  that  region.  Im- 
portant information  is  given  here  in  regard  to  various  points 
on  the  coast,  including  the  comparatively  little-known  Revil* 
lagigedo  Islands  to  the  south  of  Lower  California,  of  which 
Socorro  is  the  type.  A  report  has  been  made  by  Lieutenant 
George  F.  Totten  upon  the  northwest  coast  of  Spain,  and 
the  coast  of  PoHugal  from  Estaca  to  Cape  Trafalgar.  There 
has  also  been  printed  a  report  upon  the  soundings  of  the 
Tuacarora  in  the  North  Pacific  Ocean. 

The  Oeean  and  its  Depths.-— The  public  attention  is  still  di- 
rected toward  the  movements  of  the  British  surveying-ship 
ChaUengeTj  of  which  so  frequent  mention  has  been  made 
in  the  Annufd  Record.  It  is  probable,  however,  that  her 
history  will  soon  be  closed,  as  she  is  expected  to  return  to 
Great  Britain  in  the  spring  of  1876.  So  far  she  has  carried 
out  fully  the  programme  upon  which  she  started  several 
years  ago,  with  the  exception,  perhaps,  of  the  omission  of  a 
portion  of  the  work  assigned  in  the  Aleutian  Islands  and  on 
the  northwest  coast  of  America. 

Taking  up  her  history  at  the  point  to  which  we  brought 
it  in  the  last  JReeord,  she  left  Port  Nicholson  on  the  7th  of 
July,  1874,  and  proceeded  under  siEiil  along  the  east  coast  of 
New  Zealand,  and  thence  to  the  Kermadeo  Islands.  She 
reached  Tongataboo  on  the  19th,  from  which  she  proceeded 
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to  tbe  Fijid,  where  considerable  time  was  spent  jn  detidled 
explorations. 

.  Leaving  Kandaru  on  the  10th  of  August,  the  OhaUenger 
proceeded  to  Api,  one  of  the  New  Hebrides,  and  thence  to 
Raine  Island,  near  the  entrance  to  Torres  Strait,  a  distance 
pf  about  1400  miles.  After  this  she  went  to  Ar^-^by  way 
of  Port  Albany  and  Oape  York"— and  then,  to  the  EJ6  group, 
and  on  to  Amboyna,  which  was  reached  on  the  .4th  of  Ooto- 
ber.  ;  >  ;   . 

From  Amboyna  the  party,  proceeded  to  Temate,  and 
thence  across  the  Molucca  Passage  into  the  Celebes  Sea,  and 
by  way  of  the  Sulu  Sea  to  Manilla,  where  they  arrived  on  the 
4th  of  Novetnber. '  The  vessel  proceeded  to  Hong  Kong,  ar- 
riving November  16,  from  which  point  the  collections  made 
were  forwarded  to  England. 

.  Among  the  more  important  zoological  results  of  this  seor 
tion  of  tbe  cruise  was  the  capture  of  a  living,  pearly  nautilus, 
which,  was  kept  for  some  time  for  the  purpose  of  studying 
its  movements  and  attitudes.  After  leaving  the  K6  Islands 
some  fine  specimens  of  undescribed  species  of  pentacrinus 
were  collected. 

At  Hong  Korig  Captain  NareSy-whohad  been  in  command 
of  the  vessel  from  the  first,  left,  and  proceeded  to  England 
to  take  charge  of  the  preparations  for  the  British  Arctic  Ex- 
pedition ;  and  the  command  of  the  vessel,  was  assumed  by 
Captain  Frank  T.  Thomson,  who  left  Hong  Kong  on  the  6th 
of  January,  and  reached  Manilla  on  the*  1 1th.  Starting  from 
Zebu  on  the  14th,  soundings  were  taken,  and  on  arrival  there 
magnetic,  tidal,  and  other  observations  made.  From  Zebu 
a  run  was  made  to  the  volcanic  island  of  Camiguin,  for. the 
purpose  of  obtaining  the  depth  of  water  and  bottom  temper* 
ature  close  under  the  volcano.  Proceeding  thence,  after  va* 
rioas  stoppages,  the  vessel  reached  Humboldt  Bay,  on  the 
coast  of  New  Guinea,  by  the  2dd  of  February.  Here,  how^ 
ever,  the  menacing  attitude  of  the  natives  prevented  landing 
and  conducting  further  operations.  Admiralty  Island  and 
Nares  Harbor  wiero  reached  on  the  evening  of  the  6d  of  Maroh, 
and,  the  natives  being  friendly,  a  survey  was  commenced  the 
next  morning.  Finding  it  impossible  to  reach  Hogolu,  in 
the  Caroline  Islands,  or  Guam,  in  the  Lad  rones,  the  steamer 
proceeded  directly  to  Yokohama,.from  which  place,  arriving 
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April  lly  the  report  Bas  been  forwarded.  The  deepest  water 
obtained  daring  the  cruise  was  found  on  the  28d  of  March, 
in  latitude  11^  24'  north,  longitude  1^3°  16'  east,  amounting 
to  4475  fathoms. 

A  sub-report,  by  Commander  Tizard,  has  reference  to  the 
temperatures  of  the  China,  Sulu,  Celebes,  and  Banda  seas.  It 
is  remarked  that  the  temperatures  in  the  seas  of  the  Indian 
Archipelago  show  that  they,  have  deep  basins,,  cut  off* from 
the  genei'al  oceanic  circulation  by  ridges  connecting  the  isl- 
ands which  surround  them,  and  that  atler  reaching  a  certain 
depth,  representing  the  height  of  the  ridge  in  question,  the 
temperature  remains  the  same  to  the  bottom,  and  is  of  course 
much  higher  than  would  prevail  at  the  same  bottom-depth 
were  it  entirely  open  to  the  general  circulation  of  the  sea. 

Since  that  date  no  information  has  been  received  in  the 
United  States  in  regard  to  the  movements  of  the  Challenger^ 
beyond  the  telegraphic  annonncemeot  of  her  arrival  at  Val- 
paraiso on  the  19th  of  November. 

-  The  Norwegian  Legislature  has,  it  is  said,  voted  the  sum 
of  $24,000  for  the  purpose  of  prosecuting  deep-sea  investigar 
tions  between  Iceland,  Spitsbergen,  the  Faroe  Islands,  and 
Jan-Mayen  Island,  the  operations  to  be  based  upon  the  model 
of  those  of  the  GhaUenger. 

-  The  United  States  steamer  the  Swatara^  which  was  detailed 
for  service  in  the  American  Transit  of  Yenus  Expedition,  and 
of  which  mention  was  made  in  the  ]te6ord  for  1874,  lefl  Ho« 
bart  Town  on  the  17th  of  February,  1875,  and  reached  Mel- 
bourne on  the  19th.  Od  the  1st  of  March  the  homeward  voy- 
age was  entered  upon.  Tierra  del  Fuego  was  sighted  on  the 
3d  of  April,  and  the  equator  crossed  on  the  6th  of  May,  in  longi- 
tude 38^  A  short  Btop  was  made  at  Barbadoes  on  the  16tfa 
of  May,  just  eleven  weeks  from  MeIboui*ne,  for  the  purpose 
of  seonring  a  supply  of  water,  and  on  the  20th  she  left  for 
New  York,  where  she  arrived  on  the  31st  of  May,  or  one  year 
after  she  had  left  that  city  in  1875.  She  brought  back  a  large 
number  of  eoHeotiohs  of  natural  history,  gathered  in  Eer^ 
gnelea  Island,  in  Tasmama,  in  Australia,  and  at  Chatham 
Island,  by  officers  and  members  of  the  expedition,  prominent 
among  -which  were  Dr.  J.  G.  Kidder  and  Dr.  Kershner,  sur- 
geons of  the  StocOaraj  Mr.  J.  B.  Bnssell  and  Mr.  Smith  of  the 
Coast  Surv^.  . 
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The  pnblicatioh  of  the  report  of  the  operations  of  the 
United  States  steamer  TtMcarara  has  already  been  referred 
to ;  and  Dr.  Carpenter,  in  discussing  her  observations  made 
in  the  deep  seas  between  the  United  States  and  Japan,  infers 
the  general  want  of  that  sub-surface  stratum  of  above  40° 
Fahr.  which  in  the  North  Atlantic,  with  the  same  or  yet 
higher  parallels,  has  a  thickness  of  at  least  500  fathoms.  The 
true  cause  of  this  peculiarity  is  that  the  North  Pacific  dcr 
rives  its  deep  stratum  of  glacial  water,  which  nearly  fills  its 
basin,  from  the  polar  area  of  the  opposite  hemisphere,  the  in-* 
let  at  Behring  Strait  being  too  nan*ow  and  too  shallow  to 
admit  a  flow  of  water  of  any  appreciable  importance.  This 
northward  flow  of  the  water  from  the  equator  must  have,  aa 
its  complement,  a  movement  of  the  superficial  stratum  from 
the  northernmost  limit  of  this  flow  toward  the  equator,  and 
thence  toward  the  southern  pole.  The  glacial  current  when 
it  reaches  the  North  Pacific  comes  nearer  the  surface  than  it 
does  in  the  Southern  Ocean,  even  in  the  higher  latitudes; 
and  this,  modifying  still  further  the  refiex  surface  flow  to- 
ward the  equator,  appears  to  account  for  the  well-known 
moderation  of  the  climate  of  the  Sandwich  Islands,  though 
they  lie  within  the  Tropic  of  Cancer. 

The  ShearujcUer^  a  British  vessel,  completed  in  1875  a  four 
years'  course  of  surveying  service,  having  been  put  in  com- 
mission on  the  20th  of  July,  1871,  and  returned  to  Sheemess 
on  the  23d  of  July,  1875.  She  was  originally  commanded 
by  Captain  Nares,  who,  when  transferred  to  the  Chattenger^ 
was  succeeded  by  Captain  W.  J.  L.  Wharton.  While  on 
her  original  duty  in  the  Mediterranean  she  was  employed 
for  a  time  in  prosecuting  certain  important  physical  inves- 
tigations, under  Dr.  Carpenter,  and  after  two  years'  service 
there  she  was  sent  to  Zanzibar  to  sur\'ey  that  island  and 
the  opposite  coast.  In  February,  1874,  the  vessel  proceeded 
to  the  Cape  of  Good  Hope,  and  left  Cape  Town  July  14, 
with  the  Rodriguez  transit  party,  remaining  for  some  time 
at  Rodriguez  on  specific  service.  She  then  transported  the 
transit  party  to  the  Mauritius,  and  again  proceeded  to  Zan* 
2ibar  to  continue  her  work  there. 

According  to  Nature^  during  the  four  years  she  has  been 
in  commission  the  vessel  has  surveyed  in  detail  790  miles  of 
coast-line,  and  made  many  soundings  over  an  area  of  5900 
square  miles. 
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The  Azetie  BogioiUk— The  principal  event  of  the  year  in 
connection  with  the  exploration  of  the  arctic  regions  is  the 
fitting  oat  and  departure  of  the  great  English  expedition,  of 
two  vessels — the  Alert  and  the  Discover}/ — under  ,command 
of  Captain  Nares,  which  left  Portsmouth  for  the  far  North 
on  the  29th  of  May.  For  many  years  past  the  authorities 
of  Great  Britain  have  been  urged  by  her  people  to  revive 
the  traditional  glories  of  the  nation  in  the  matter  of 
arctic  exploration;  but  it  was  not  until  1874  that  steps 
were  actually  taken  in  this  direction.  Once  entered  upon, 
however,  no  pains  were  spared  to  render  the  work  a  success. 
All  the  resources  of  science  were  called  in  to  contribute  sug- 
gestions and  information,  and  no  contingency,  it  is  believed,^ 
has  been  left  unprovided  for  that  could  be  in  any  way  an- 
ticipated. 

The  entire  expedition  is  under  the  command  of  Captain 
Nares^  of  whom  so  frequent  mention  has  been  made  in  con- 
nection with  his  command  of  the  ChaUenger^  his  flagrship 
being  the  Alert.  Her  commanding  officer  is  Commander 
Markham,  who  during  the  previous  year  had  visited  the 
arctic  regions  on  board  of  a  whaling  steamer,  for  the  pur- 
pose of  obtaining  a  practical  acquaintance  with  his  new 
duties. 

The  DUcofoery  is  commanded  by  Captain  Henry  Stephen- 
son, with  the  usual  necessary  staff  and  subordinate  officers. 
While,  of  course,  all  the  peculiar  physical  observations  will 
be  carefully  attended  to,  as  a  part  of  the  naval  routine,  both 
vessels  have  gentlemen  on  board  competent  to  discharge 
the  duties  of  ethnologists  and  naturalists.  The  two  vessels 
were  accompanied  as  far  as  Greenland  by  a  third — ^the  VaJlr 
CTOfu% — ^for  the  purpose  of  carrying  stores  and  supplies  to  fill 
up  the  other  two  in  Oreenland,  and  to  place  the  remainder 
of  her  cargo  in  d^pdts  on  shore,  for  any  further  needs. 

As  stated,  the  fleet  left  Portsmouth  on  the  20th  of  May. 
The  first  ice  was  seen  on  the  27th  of  June,  and  on  the  6th 
of  July  the  Alert  and  Discovery  anchored  in  the  harbor  of. 
Oodhaven,  at  the  southwest  end  of  Disco,  where  the  Vcdor- 
<m$  had  arrived  two  days  before.  Here  the  two  exploring 
vessels  were  occupied  from  the  6th  to  the  15th  in  filling  up 
with  coal  and  provisions  from  the  Vcdorotu;  and  on  the  aft- 
ernoon of  that  day  they  proceeded  on  their  journey,  stopping 
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by  the  way  to  prooare  dogs,  of  which  twenty-four  were  taken 
on  board  at  Godhaven  and  twenty  more  at  Ritenbeck. 

On  the  17th  the  Alert  and  Discovery  left  Ritenbeck,  and 
the  Valoroua  started  on  her  voyage  homeward. 

On  the  19th  of  July  the  two  former  vessels  reached  the 
little  Danish  settlement  of  Proven,  where  Esquimau  Hans, 
well  known  in  connection  with  the  PoUaris  expedition,  was 
engaged.  Fortunately  for  the  expedition,  he  consented  to 
go  without  his  wife  and  children,  thus  relieving  it  from  a 
very  considerable  burden.  Here,  also,  some  additional  dogs 
were  procured,  bringing  the  total  number  up  to  sixty-one. 

Information  was  here  obtained  in  regard  to  the  conditioa 
of  the  ice,  and  it  was  learned  that  the  whalers  had  not  been 
able  to  get  through  Melville  Bay  at  first,  but  that  they  man- 
aged to  accomplish  this  on  a  second  attempt  in  the  second 
week  of  June. 

Leaving  Proven  on  the  21st  of  July,  they  reached  Upernao 
vik  on  the  22d,  and,  after  remaining  only  two  hours,  sailed 
at  8  A.M.  of  the  same  day.  These  are  the  latest  advices 
received  from  the  expedition,  which  is  now  doubtless  in 
comfortable  winter-quarters,  engaged  in  prosecuting  the  rc« 
searchea  assigned  to  it. 

The  Pandora^  under  command  of  Captain  Young,  which 
sailed  in  the  spiing  for  the  purpose  of  making  additional 
discoveries  in  regard  to  the  northwest  passage,  and  parties 
ularly  to  obtain  further  relics  of  Sir  John  Franklin,  returned 
to  England  on  the  16th  of  October,  without  having  aocom* 
plished  her  mission.  She  expects,  however,  to  start  out 
again  in  the  coming  spring. 

Disco  was  reached  on  the  7th  of  August,  and  Upemavik 
on  the  13  th,  and  Cape  York  on  the  16th.  The  vessel  called 
at  the  Carey  Islands  and  deposited  letters  for  the  Alert  and 
Discovery^  and  thence  proceeded  up  Lancaster  Sound  to 
Beechey  Island,  which  was  reached  on  the  26th.  Here 
Northumberland  House,  which  was  built  as  a  storehouse  by 
the  North  Star  in  1850,  was  inspected,  and  it  was  found 
that  it  had  been  broken  open  by  bears  and  many  of  the 
stores  damaged,  except  those  in  casks  and  barrels.  The  two 
life-boats  and  the  yacht  Mary^  left  by  Sir  John  Ross,  were 
found  in  perfect  condition. 

After  putting  the  d^pot  in  order.  Captain  Young  proceeds 
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ed  up  Peel  Strait  for  tbe  ]>arpo00  of  reachiiig  King  Will- 
iam Land,  getting  as  far  as  La  Xioquette  Island,  near  Bellot 
Strait,  on  the  dOth  of  AugusU  Here  an  impenetrable  pack 
of  ice  across  the  channel  barred  all  further  progress,  and, 
after  vainly  trying  to  ^ud  a  passage.  Captain  Young  pru-; 
dently  determined  to  Iretreat,  which  he  did  on  the  dd  of 
September,  and,  as  stated,  the  Pandora  reached  home  on 
the  1 6th  of  October. 

In  point  of  actual  results  in  arctic  research  during  the 
yes^r,  the  expedition  of  the  JV^t2€n,  under  command  of  Pro- 
fessor Nordenskjoldi  has  been  the  most  successful,  problems 
Laving,  been  solved  which  have  baffled  inquiry  for  hundreds 
of  years^  and  a  rich  harvest  of  phyucal  and  biological  results 
secured.  The  J^roven^  on  which  the  party  embarked,  left 
Tromso  oD  the  .8th  of  Juue,  1875,but  was  compelled  to  lie 
at.  anchor  five  days  on  account  of  a  head-wind.  Finally  it 
got  under  way,  and  passed  iN'orth  Cape  on  the  17th,  to  the 
southern  part  of  Nova  Zembla,  where  anchor  was  cast  in  a 
bay  north  of  Goose  Cape.  During  the  voyage  numerous  de* 
terminations  of  ten)j>erature  and  soundings  were  taken,  and 
many  collections  made,  promising  many  new  objects  to  the 
naturalist. 

From  Nova  Zembla  the  I^oven  proceeded  to  .the  Sea 
of  Kara,  and  on  the  26th.  of  July  anchored  off  Waigat  Isl* 
and.  It  was  not  until  the  30th  that  a  boat  could  land  on 
the  island,  on  account  of  a  storm.  Qere  many  rare  silnrian 
fossils  were  gathered,  very  similar  to  those  of  Gotland. 
The  party  met  some  of  the  Samoyedes,  who  had  collected 
to  see  the  vessel; 

On  the  2d  of  August  the  Sea  of  Kara  was  reached,  and 
found  to  be  completely  free  of  ice ;  but,  in  consequence  o£ 
the  baffling  winds,  progress  toward  the  middle  of  the  peain-; 
Bula,  c^ed  by  the  natives  Jalmal,  which  separates  the  Sea 
of  Kara  from  the  Bay  of  Obi,  was  very  slow«  This,  delay^ 
however,  was  utilized  in  making  many  collection^  of  ani<* 
mals,  among  which  were  several  new.  species.  The  water 
at  the  surface,  iti  cpnfl^<)uence  of  the  large  rivers  emptying 
in  the  vicinity,  proved  to  be  nearly  free  from  salt,  forming  a 
defidly  poison  for  tbe  animals  which  live  in  the  salt-water 
at  the  bottom.  Most  <>{  these  when  brought  up  from  the 
bottom  died  when  .placed  in  water  from  tbe  surface^ 
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An  important  series  of  experiments  was  made  with  the 
Negretti-Zambra  and  Casella  deep-sea  self-registering  ther- 
mometers, showing  that  in  the  Sea  of  Kara,  as  well  as  off 
the  coast  of  Nova  Zembla,  the  temperature  of  the  sea- water 
at  the  surface  is  very  variable,  and  dependent  upon  the 
temperature  of  the  air,  upon  the  neighborhood  of  ice,  and 
upon  the  influx  of  warm  fresh-water  from  the  Obi  and  Yen- 
isei, but  that  at  the  depth  of  ten  fathoms  the  temperature  is 
nearly  or  quite  constant  (between  1^  and  2^  C).  If  in  the 
northern  part  of  the  Sea  of  Kara,  where  the  water  on  the 
surface  is  almost  completely  free  of  salt,  and  at  this  time  of 
the  year  very  warm,  a  flask  filled  with  water  from  the  sur- 
face is  sunk  to  a  depth  of  ten  fathoms,  the  water  becomes 
frozen.  There  are  thus  no  warm-water  ocean  currents  here 
at  any  considerable  depth  below  the  sui*face.  It  is  believed 
that  the  percentage  of  salt  at  the  bottom  is  very  constant. 

On  the  8th  of  August  the  party  landed  for  a  few  hours  on 
the  northwestern  side  of  Jalmal,  where  an  astronomical  de- 
termination of  the  position  of  the  place  was  made.  Traces 
of  men  and  of  Samoyede  sledges  were  visible  on  the  beach. 
Close  to  the  shore  was  found  a  sacrificial  altar,  consisting  of 
about  fifty  skulls  and  bones  of  the  polar  bear,  walrus,  and 
reindeer.  In  the  middle  of  this  heap  of  bones  were  two 
rude  idols,  hewn  from  drift-wood  roots,  newly  besmeared  in 
the  eyes  and  month  with  blood;  also  two  poles  provided 
with  hooks,  from  which  hung  bones  of  the  reindeer  and  bear. 
Close  by  was  a  fireplace  and  a  heap  of  reindeer  bones,  the 
latter  clearly  the  remnant  of  a  sacrificial  meaL 

After  a  stay  of  a  few  hours,  the  party  set  sail  for  the 
north,  until  farther  advance  was  prevented  by  impassable 
masses  of  great  even  ice-fields  at  75^  30'  north  latitude, 
and  79°  30'  east  longitude.  Following  the  edge  of  the  ice 
eastward,  they  finally  reached  the  north  side  of  the  mouth 
of  the  river  Yenisei  on  the  16  th,  and  they  had  now  attained 
the  goal  which  great  seafaring  nations  had  striven  in  vain 
for  centuries  to  reach. 

Here  the  vessel  remained  engaged  in  various  occupations 
until  August  19,  when  she  proceeded  to  the  northern  part 
of  Nova  Zembla,  and  on  the  23d  of  August  reached  75°  24' 
north  latitude  and  66°  24'  east  longitude — a  little  south  of 
Cape  Middendorff,  on  the  northeast  coast  of  Nova  Zembla. 
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This  was  the  result  of  a  very  istrong  northwesterly  cnrreht 
from  the  Obi  and  Yenisei  ont  over  the  Kara  Sea, 

At  Cape  Middendorf  ice  was  met  with,  extending  as  &r 
as  the  eye  could  reach,  and  the  expedition  was  becalmed  for 
six  days,  during  which  time  very  rich  results  were  obtained 
by  means  of  the  dredge  and  trawL  Animal  life  was  found 
to  be  very  abundant  and  varied ;  enormous  numbers  of  ra- 
diates, crustaceans,  and  mollusks  were  taken  in  a  short  time. 
On  the  29th  anchor  was  cast  in  Udde  Bay,  where  marine 
vegetation  was  found  to  be  very  abundant,  contrasting 
strongly  with  the  scanty  land  flora. 

On  the  3d  of  September  the  Prih)en  sailed  into  the  month 
of  Matotschkin  Strait,  where  the  party  remained  until  the 
11th  of  the  month,  and  thence  proceeded  homeward,  experi- 
encing exceedingly  tempestuous  weather,  and  arriving  at 
Tromso  October  3d.  The  vessel  sailed  over  six  thousand 
miles,  and  visited  regions  which  expeditions  for  more  than 
three  hundred  years  had  vainly  attempted  to  reach,  making 
rich  collections  in  all  departments  of  natural  history. 

In  the  mean  time  Professor  Nordenskjdld  left  the  steamer 
at  Port  Dixon,  and  proceeded  up  the  Yenisei  in  a  boat,  ac- 
companied by  five  men,  making  a  very  interesting  explora- 
tion of  the  nver. .  At  the  last  advices  the  Professor  had 
reached  St  Petersburg  (November  27),  on  his  homeward  jour- 
ney, where  he  was  received  with,  the  utmost  hospitality  by 
the  scientific  men  of  the  capital  His  return  to  Stockholm 
has  not  yet  been  announced. 

In  further  reference  to  this  subject  of  arctic  discovery,  it 
is  stated  that  Captain  Gundersen,  recently  returned  from  a 
voyage  to  Nova  Zembla,  found  there  the  journal  of  Barent, 
givmg  an  account  of  his  doings  from  the  1st  of  June  to  the 
29th  of  August,  1580. 

North  America^ — For  several  years  past,  as  shown  by  the 
successive  volumes  of  the  Anntud  Hecord,  a  large  part  of  the 
activity  in  exploration  in  North  America  has  been  due  to  the 
labors  of  three  government  parties ;  two  of  them,  those  of 
Pn^essor  F.  Y.  Hayden  and  Major  J.  W.  Powell,  acting  un- 
der the  Interior  Department,  and  the  third,  that  of  Lieuten- 
ant George  M.  Wheeler  under  the  Engineer  Bureau  of  the 
War  Department.  The  operations  of  these  parties  have 
generally  been  conducted  on  a  very  large  scale,  provided 
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with  the  necessary  persormd  and  apparatus  for  proseouting 
researches  in  geodesy,  topi^raphy,  geology,  as  well  as  nat- 
ural history  and  ethnology,  resulting  not  only  in  the  accu- 
mulation of  a  large  mass  of  facts,  but  of  many  interesting 
and  important  specimens  as  welL  The  former  have  been 
promptly  worked  up  into  annual  reports  of  progress,  and  the 
latter  deposited  in  the  National  Museum,  in  accordance  with 
the  act  of  Congress  to  that  effect,  where  they  occupy  a  very 
conspicuous  place. 

Detailed  reports  of  the  labors  for  the  year  of  these  several 
parties,  as  furnished  by  the  officers  in  ohai'ge,  will  be  found 
in  the  body  of  the  present  work,  rendering  it  unnecessary  to 
say  any  thing  further  here  upon  the  subject.  The  final 're- 
ports of  these  expeditions,  however,  deserve  further  mention. 
These  will  be,  for  the  most  part,  in  quarto,  and  the  series  for 
each  will  embrace  about  six  volumes,  some  of  which  are  al- 
ready published.  Of  Professor  Hayden's  survey  there  have 
already  appeared :  **  The  AcrididcB  of  North  America,"  by 
Professor  Cyrus  Thomas;  ^'The  Extinct  Yertebrata  of  the 
West,'*  by  Dr.  Joseph  Leidy ;  ^'The  Cretaceous  Flora  of  the 
West,"  by  Professor  Leo  Lesquereux ;  and  *'  The  Cretaceous 
Yertebrata  of  the  West,"  by  Professor  E.  D.  Cope,  the  last 
mentioned  having  been  published  in  18^5.  Several  volumes 
of  Lieutenant  Wheeler's  series  are  in  press,  and  will  be  pub- 
lished in  the  course  of  1876.  The  first  volume  of  Major  Pow- 
ells report,  that  on  his  exploration  of  the  Colorado  River 
in  1869-72,  appeared  during  1875. 

Apart  from  the  labors  of  the  three  great  expeditions  there 
have  been  less  than  usual  of  miscellaneous  explorations  In  the 
United  States  in  1876.  In  this  connection,  however,  we  may 
mention  the  labors  of  the  United  States  Fish  Commission  at 
Wood's  Hole,  Mass.  A  party,  composed  as  usual  of  several 
scientific  specialists,  established  itself  at  that  station,  where, 
with  the  assistance  of  the  apparatus  of  the  Commission  and 
of  the  United  States  steamer  £lue  Zight^  furnished  for  its 
use  by  the  Navy  Department,  and  under  command  of  Cap- 
tain Li  A.  Beardslee,  a  large  amount  of  scientific  work  was 
accomplished,  including  a  thorough  exploration  of  the  shores 
of  Nantucket)  Martha's  Yineyard,  and  the  south  side  of  Cape 
Cod  for  a  considerable  distance,  as  well  as  of  the  intervening 
waters. 
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'  Among  the  gentlemen  present  were  Professor  A.  E.  Yer- 
rill,  S.  J.  Smith,  and  S.  F.  Clarke,  of  Yale  College ;  Dr.  Will- 
iam  6.  Farlow,  of  Cambridge;  Professor  A.  Hyatt,  of  Bos- 
•ton ;  Professor  Theodore  Oill,  Mr.  G.  Brown  Gbode,  and  Mr. 
T.  H.  Bean,.of  the  Smithsonian  Institution ;  Professor  Sander- 
son Smith,  of  New  York;  and  Dr.  J.  G.Kidder,  snrgeon  of 
the  £hie  lAghJt^  and  nnmeroua  occasional  visitors  of  distino- 
,tion«  The  coUectidns  were  very  large,  embracing  a  fall  rep- 
resentation of  the  marine  life  of  the  region  referred  to. 

A  large  part  of  the  work  of  the  Commission  was  devoted 
't6  obtaining  illustrations  of  the  'fisheries  of  Hassaohusetts, 
for  exhibition  at  the  International  Exposition,  including  the 
work  of  securing  photographs,  colored  sketches,  and  plaster 
4)a8t8  of  the  cetaceans  and  fishes  generally,  either  originals  or 
models  of  the  various  forms  of  fishing-craft  and  of  the  appa- 
ratus used  in  the  fishery  business. 

Although  not  coming  under  the.  head  of  geographical  ex- 
plorations, it  may  be  proper  to  make  special  mention  of  sun- 
dry ethnological  researches,  connected  with  the  preparations 
for  the  Internatiotial  Exposition,  and  conducted,  for  the  most 
part,  under  the  auspices  of  the  Smithsonian  Institution  and 
of  the  Indian  Bureau.  The  first  of  these  to  be  mentioned  is 
the  work  of  Mr.  Paul  Schumacher  on  the  islands  and  main- 
lands in  the  vicinity  of  Santa  Barbara,  where,  with  a  party  of 
seveml  assistants,  he  was  engaged  for  several  months  in 
making  explorations  of  the  graves  of  the  aboriginal  inhab- 
itants. 

A  parly,  detailed  by  Lieutenant  Wheeler,  under  Dr.  H.  C. 
Yarrow,  was  also  engaged  simultaneously,  in  the  same  region, 
for  the  same  object. 

After  the  labors  of  Mr.  Schumacher  in  the  Santa  Barbara 
region  were  brought  to  an  end,  the  work  was  taken  up  by 
Rev.  Stephen  Bowers,  and  from  the  three  parties  an  enormous 
aggregate  of  interesting  objects,  and  of  remarkable  variety 
and  beauty,  were  sent  to  Washington — ^the  whole  reaching  a 
weight  of  over  fifteen  tons,  composed  principally  of  objects 
of  stone,  in  the  form  of  m^ars,  pestles,  bowls,  plates,  eta 
Mr.  Schumacher  subsequently  continued  his  researches  in 
Oregon  with  satisfactory  results. 

Mr.  James  G.  Swan,  of  Port  Townsend,  was  engaged  by 
the  Indian  Bureau  to  prosecute  researches  into  the  ethnology 
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of  the  Indians  of  Northwestern  America,  for  which  purpose 
he  visited  Alaska  and  various  points  on  Paget  Sound.  Large 
collections  were  made  by  him  and  shipped  to  TV^ashington. 
.  Mr.  Stephen  Powers,  well  known  from  his  researches  into 
the  Indianology  of  California,  was  also  engaged  by  the  In- 
dian Bureau  to  make  explorations,  in  California  and  Nevada 
in  search  of  ethnological  objects. 

Major  J.  W.  Powell,  in  addition  to  his  surveying  work, 
made  many  collections,  illustrating  Indian  life,  of  pre-eminent 
value. 

The  ethnological  inquiries  of  Dr.  Edward  Palmer  in  the 
southwestern  ponion  of  the  TTnited  States,  especially  in  the 
vicinity  of  San  Diego,  have  Aimished  satisfactory  returns. 

In  addition  to  these  more  extended  and  noteworthy  re- 
searches, numerous  investigations  of  less  importance  have 
been  prosecuted  in  the  Mississippi  Valley  and  elsewhere, 
yielding  very  gratifying  results. 

'  For  the  purpose  of  securing  a  proper  representation  at  the 
International  Exposition  of  the  tribes  of  Northern  Alaska^ 
the  services  of  Dr.  Bessels  were  engaged  by  the  Indian  Bu- 
reau, and  the  occasion  of  a  cruise  of  the  United  States  steam- 
er Saranac,  in  noithem  waters,  was  embraced  by  him,  with 
the  permission  of  the  Secretary  of  the  Navy,  to  proceed  to 
the  North,  for  the  purpose  of  making  full  and  exhaustive  col- 
lections. Unfortunately,  the  Saranac  was  wrecked  not  far 
from  Yictbria  and  totally  lost,  thus  putting  a  summary  end 
to  the  expedition. 

For  further  information  relative  to  explorations  in  North 
America  in  1875,  reference  may  be  made  to  the  chapter  on 
Geography  in  the  body  of  this  work. 

There  is  little  to  be  said  in  regard  to  the  work  of  explora- 
tion in  Central  and  South  America  during  the  past  year. 
The  Narragansett^  as  already  mentioned,  under  Commander 
Dewey,  performed  good  service  in  the  waters  of  Lower  Cali- 
fornia and  the  west  coast  of  Mexico,  the  results  of  which 
have  been  published  in  the  form  of  a  report. 

The  labors  of  Professor  Galfb  in  Costa  Rica  have  been 
brought  to  a  close,  and  that  gentleman  is  now  engaged  in 
working  up  his  collections  and  notes,  with  a  view  to  an  ex- 
haustive report,  interrupted  for  a  time  by  a  visit  to  San  Do- 
mingo.   The  extent  of  his  collections  in  general  natural  his- 
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toiy  and  zoology  has  seldom  been  equaled,  and  we  may 
safely  say  that,  so  far  as  the  vertebrates  are  concerned,  the 
zoology  of  Costa  Bica  is  almost  as  well  known  as  that  of 
the  United  States.  His  work  in  reference  to  the  ethnology 
of  the  tribes  has  also  been  extremely  important  A  full  se- 
ries of  his  collections,  biological  and  ethnological,  has  been 
placed  by  DnGabb  in  the  National  Museum  at  Washington* 

Asia. — ^The  Zondon  Geographical  Magazine^  which  consti- 
tntes  so  complete  and  exhaustive  an  exponent  of  geograph-* 
ical  progress,  in  reviewing  the  third  edition  of  Colonel  Wal- 
ker's map  of  Turkistan,  takes  occasion  to  give  a  statement  of 
our  knowledge  of  the  progress  of  geography  in  Central  Asia 
within  the  last  two  years.  It  remarks  that  the  work  of  the 
mission  to  Kashgaria,  under  Sir  Douglas  Forsyth,  is  especial- 
ly full  of  important  results,  among  which  are  enumerated  the 
correct  fixing  of  the  position  of  certain  important  towns  by 
astronomical  observations,  and  the  survey  of  about  three 
thousand  miles  of  route  lines.  The  longitude  of  Kashgar 
was  established  at  76^  6'  47"  east  of  Greenwich. 

Numerous  changes  of  the  previous  geography  in  Central 
Asia,  also,  resulted  from  the  labors  of  the  Havildar  employed 
on  the  great  trigonometrical  survey  of  the  region  of  the 
Oxns,  with  the  aid  of  a  MoUah,  an  assistant  of  the  Havildar. 

Another  exploration,  the  materials  of  which  are  made  use 
of  in  Colonel  Walker's  map,'is  that  in  Great  Thibet,  by  the 
Pandit  who  was  connected  with  the  expedition  of  Migor 
Montgomerie. 

The  same  journal  also  furnishes  an  aocount  of  the  Olena 
expedition  of  the  Russian  Geographical  Society,  which  left 
Irkutsk,  under  the  direction  of  Cherandoski  and  Miiller,  in 
1873,  for  the  purpose  of  penetrating  to  the  sources  of  the 
Olena  River,  and  thence  to  the  shoi'es  of  the.  Arctic  Ocean. 
This  was  carried  on  with  varying  success,  and  on  the  Ist  of 
November,  1874,  the  travelers  reached  the  mouth  of  the  Ole- 
na, having  thus  completed  the  first  part  of  the  enterprise. 

No  very  recent  information  has  been  published  in  regard 
to  the  operations  of  the  present  year,  huf,  it  was  expected 
that  the  basins  of  the  Anabara  and  Khatanga  would  be  in- 
vestigated* 

This  expedition  has  added  a  great  deal  to  the  knowledge 
of  the  gec^aphy  of  Siberia,  and  the  magnetical  observations 
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have  developed  the  important  fact  that  the  Siberian  pole  of 
greatest  intensity  is  between  latitude  64^  and  65°  north  and 
in  aboat  longitude  112°  east,  and  just  about  7°  west  and 
south  of  the  position  assigned  to  it  by  Gauss.  The  minimum 
temperature  observed  during  the  expedition  was  —49°,  in  lat* 
itude  61°  30'  north;  the  absolute  maximum  was  82.36°,  on 
the  1st  of  June,  in  latitude  66°  26'.  The  expedition  crossed 
the  palar  limits  of  several  trees.  The  silver^poplar  firat  dis- 
appeared,  then  the  silver-fir,  in  latitude  60°  50'.  The  birch 
was  found  as  far  noi*th  as  latitude  63°  only. 

Details  in  reference  to  the  geographical  discoveries  in 
Northern  Asia  will  be  fpund  in  thq  account  of  Professor 
Nordenskj&ld's  journey  to  the  river  Yenisei. 

A  British  expedition  left  Rangoon  in  the  latter  part  of 
December,  1874,  to  re-open  the  old  trade  route  between  Bur- 
mah  and  Yuuan.  This  was  in  charge  of  Colonel  Horace 
Brown,  accompanied  by  Mr.  Key  Elias  as  topographer  and 
John  Anderson,  director  of  the  Museum  of  Calcutta,  as  med- 
ical director  and  naturalist.  The  party  was  accompanied 
by  an  escort  of  soldiers,  and  provided  with  Chinese  inter- 
preters and  a  guard.  We  learn,  however,  that  after  the  ex- 
pedition had  reached  the  borders  of  China  it  was  attacked 
by  fanatical  natives  and  entirely  broken  up,  so  that  noth- 
ing was  accomplished. 

Nothing  definite  has  been  received  in  the  United  States 
in  regard  to  the  expedition  to  Western  China,  under  the  com- 
mand of  Captain  Sosnovsky  and  Captain  Matvosovsky,  ac- 
companied by  a  surgeon,  photographer,  and  interpreter. 
They  reached  Shanghai  by  way  of  Eiachta  and  Pekin,  and 
were  to  leave  Hankow  by  steamer,  and  afterward  to  pro- 
ceed westerly  up  the  riv^r  Hsln  in  native  boats. 

The  two  explorations  of  Palestine,  the  one  under  Ameri- 
can auspices  and  the  other  under  British,  have  been  continu- 
ing their  work  during  the  year  with  varying  success.  The 
British  party  in  the  early  part  of  the  year  engaged  in  the 
examination  of  the  southern  portion  of  their  field,  which  they 
expected  to  finish  during  the  summer.  At  that  time  Lieuten- 
ant Condon  reported  that  he  had  a  list  of  nearly  3000  names 
in  Arabic,  and  that  he  had  fully  identified  Bethabara  as  the 
place  where  John  was  baptized.  Upward  of  fifty  fords  of  the 
Jordan  were  discovered  in  the  progress  of  the  survey.    Sub- 


mDUSTBIAL  FBOGBESS  DURING  THK  TEAB  1875.  czxiz 

seqaenUy  to  that  date,  an  attack  by  Arabs  upon  the  party 
resalted  in  its  temporary  disorganization  and  a  serions  inter- 
ruption to  its  labors. 

The  American  party  has  also  been  doing  good  work*  Re- 
inforcements were  sent  out,,  under  the  direction  of  the  Ameri- 
can Palestine  Exploration  Society,  from  New  York,  on  the 
19th  of  June,  on  board  of  the  steamer  CeiUc.  The  party 
consisted  of  Oolonel  J.  C.  Lane,  of  Brooklyn,  commanding 
the  expedition,  J.  Harvey  Trent,  of  Lawrence,  Massachusetts, 
and  Professor  Selah  Merrill,  of  Andover.  They  were  to  be 
joined  in  Europe  by  Mr.  Rudolph  Meyer,  who  has  preceded 
the  party  to  make  some  preliminary  arrangements.  They 
took  out  a  large  supply  cf  engineering  instruments  of  Amer- 
ican make^  and  will  remain  two  years  in  Palestine,  the  ex- 
penses being  guaranteed  by  the  friends  of  the  society. 

Africa. — ^The  interest  in  the  exploration  of  this  part  of  the 
world  centres  mainly  around  the  labors  of  Mr.  H«  M.  Stanley 
and  of  Lieutenant  Cameron.  It  will  be  remembered  that 
after  his  successful  search  for  Dr.  Livingstone,  Mr.  Stanley 
returned  to  the  United  States,  and  subsequently  undertook 
a  second  exploration  of  the  interior  of  Africa  under  tibe  joint 
auspices  of  the  London  Daily  Telegraph  and  the  New  Tork 
Meraid,  Starting  in  at  Zanzibar  in  1873,  Mr.  Stanley  reached 
the  Victoria  Nyanza  in  103  days,  after  a  march  of  720  miles, 
having  experienced  great  hardships  on  the  route,  and  the  loss 
by  disease  and  fighting  with  the  natives  of  more  than  half 
his  party.  In  further  detail  of  this  trip  it  is  to  be  mentioned 
that  at  the  village  of  Muhalala,  in  the  district  of  XJsandawi, 
the  guides  whom  he  had  engaged  at  XTgogo  deserted  and 
left  him  in  the  wilderness.  The  march  thence  was  an  ex- 
tremely trying  one,  and  six  of  his  men  died ;  and  when  he  at 
last  reached  Uveriveri  the  whole  of  his  men  wei^  exhausted 
by  hunger  and  fatigue.  Failing  to  obtain  sufficient  supplies 
at  this  point,  Stanley  sent  twenty  of  his  party  to  Suna  for 
a  supply  of  grain.  They  succeeded  in  their  mission ;  but 
during  their  absence  two  more  men  died. 

On  the  21st  of  January  Stanley  reached  the  village  of 
Yinyata,  in  the  district  of  Iturn,  and  in  the  valley  of  the 
Liwumba  River,  which  he  considers  the  most  southerly 
source  of  the  Nile  known.  It  flows  toward  the  west,  and 
where  he  reached  it  there  were  numerous  villages  surrounded 
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by  plantations,  having  a  population  of  from  two  to  three 
thousand  souls.  After  a  time  the  inhabitants  were  induced 
to  supply  provisions ;  but  the  sight  of  Stanley's  stores  led 
to  an  attack  on  his  camp,  which  was  repulsed  with  a  loss  of 
fifteen  on  the  part  of  the  enemy.  A  second  attack  was  also 
repulsed,  when  Stanley  sent  out  four  parties  with  orders  to 
destroy  the  villages  and  to  seize  the  cattle.  He  lost  at  this 
time  twenty-one  men,  and  on  the  23d  he  left  with  a  stock  of 
provisions  for  six  days. 

On  the  28th  he  reached  Mgongo  Membo,  in  Iramba,  where 
he  found  that  out  of  the  814  men  with  whom  he  left  tUe 
coast  only  194  remained.  Proceeding  failher  toward  the 
lake,  and  penetrating  through  the  jungle  bounding  the  west- 
em  side  of  the  basin  of  what  is  apparently  an  arm  of  the 
Nyanza,  Stanley  entered  HsukUma,  which  he  describes  as  a 
densely  populated  country,  abounding  in  cattle,  and  finally 
reached  the  Nyanza  on  the  27th  of  February,  1875,  at  Ka- 
gehyi,  one  of  the  principal  ports  resorted  to  by  slave-dealen^ 
in  the  district  of  Uchambi.  Here  his  force  numbered  only 
three  Europeans  and  166  natives.  A  careful  discussion  of 
the  temperature  of  the  boiling  point  indicated  an  altitude 
of  3808  feet,  the  aneroid  giving  3550  to  3675  feet. 

At  Eagehyi  Mr.  Stanley  launched  a  light  boat  which  ho 
had  carried  in  pieces  from  the  coast,  and  embarking  on  the 
8th  of  March,  with  a  picked  crew,  he  circumnavigated  the 
lake  in  57  days.  He  found  the  physical  aspect  of  the  shored 
to  vary  considerably,  in  places  being  quite  high,  and  agaiii 
composed  of  marshy  plains.  The  island  of  tJkerewe,  per- 
haps the  largest  in  the  lake,  was  found  to  abound  in  cattle 
and  ivory.  As  his  circumnavigation  continued,  numerous 
encounters  took  place  with  the  natives,  in  all  of  which  Stan* 
ley  was  victorious. 

At  Beyal  Island  Stanley  was  welcomed  by  a  fleet  of  en- 
noes,  sent  by  King  M^tesa,  of  whom  he  speaks  in  the  highest 
terms.  The  king  and  his  officers  now  profess  Islamism,  and 
dress  in  Arab  costume ;  but  he  is,  neveitheless,  said  to  be 
anxious  to  receive  Christian  missionaries.  The  daily  butch- 
ery of  men  and  women  has  been  stopped  entirely.  On  this 
expedition  Mr.  Stanley  had  the  good  fortune  to  meet  M.  Li- 
nant  de  Bellefonds,  one  of  Colonel  Gordon's  officers,  to  whom 
he  intrusted  a  letter.    Thb  young  officer,  with  thirty-six  of 
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his  followers,  was  massacred  by  the  Ban  on  his  retarn  to  the 
north,  and  Stanley's  letter  was  flung  aside,  but  was  afterward 
found  by  a  detachment  sent  out  by  Colonel  Gordon. 

On  the  I7th  of  April  Stanley  left  Murchison  Bay,  on  his 
retarn  to  the  south,  and  was  accompanied  by  an  escort  as 
ikr  as  the  Kotonga  Riven  Leaving  this  river  on  the  20th 
of  April,  he  returned  to  Kagehyi  on  the  5th  of  May,  where 
he  found  that  Frederick  Baker,  one  of  his  European  servants, 
had  died  on  the  23d  of  ApriL  v 

The  area  of  Ziake  Nyanza  is  set  down  as  25,300  square 
miles..  It  is  stated  by  the  Geographical  Magazine  that  Stan- 
ley's observations  and  those  of  Speke  agree  very  closely, 
the  difference  in  the  estimates  of  the  two  explorers  being 
very  slight. 

The  result  of  the  labors  of  Lieutenant  Cameron  is,  if  any 
thing,  found  to  be  more  important  than  that  of  Stanley,  as 
being  through  a  less-known  region,  and  solving  a  still  great- 
er geographical  problem.  .This  officer  of  the  British  service 
left  the  eastern  coast,  near  Zanzibar,  on  the  24th  of  March, 
1873,  reached  Ujiji  on  the  21st  of  February,  1874,  left  for  the 
west  coast  on  the  18th  of  May,  1874,  and  arrived  at  Loanda 
in  November  last.  It  appears  that  he  was  not  able  to  follow 
the  Congo  on  leaving  Lake  Tanganyika,  but  was  obliged  to 
take  a  more  southerly  course ;  but  allows  the  inference  that 
the  lake  is  really  the  head  of  the  Congo  River,  as  recently 
maintained. 

Kothing  very  definite  appears  to  have  been  received  from 
the  expedition  of  Colonel  Gordon,  which  had  for  its  object, 
in  part,  the  exploration  of  iJke  Nyanza.  No  later  advices 
have  come  to  our  knowledge  than  that  of  the  arrival  of  Lieu- 
tenants Watson  and  others  of  his  party  at  Gondokoro  on  the 
8th  of  December,  1874.  From  that  point  they  were  to  pro- 
ceed to  the  exploration  of  the  Nyanza  in  a  boat  previously 
prepared  at  a  station  near  the  falls  that  obstruct  navigation 
between  Gondokoro  and  the  lake. 

The  official  reports  of  the  exploration  of  the  Ogowai  River 
by  Messrs.  Compi%ne  and  Marche  have  been  published  by 
the  Geographical  Society  of  Paris.  The  London  journals, 
however,  do  not  consider  the  results  of  their  labors  as  add- 
ing very  materially  to  geographical  discovery. 

Some  months  ago  it  was  stated  that  an  expedition  was 
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shortly  to  leave  England  for  the  purpose  of  making  a  snrvey 
of  the  coast  of  Africa  opposite  the  Canary  Islands,  with  a 
view  of  finding  a  suitable  position  for  a  harbor  and  a  com- 
mercial and  missionary  station;  to  enter  into  commercial 
arrangements  with  the  native  tribes ;  to  inquire  into  their 
present  means  of  commerce  and  the  resources  of  the  oottn« 
tries  through  which  it  is  proposed  to  pass.  It  was  proposed 
also  to  examine  as  far  as  practicable  the  sand-bar  across  the 
mouth  of  the  River  Belta,  which  is  supposed  to  keep  the 
waters  of  the  Atlantic  Ocean  from  flowing  into  the  dry  bed 
of  the  ancient  inland  sea ;  and  also  to  obtain  levels  and 
other  necessary  infbrmation. 

Mr.  M^Kenzie,  whose  name  has  been  previously  mentioned 
in  connection  with  the  project  of  converting  the  interior  of 
Northern  Africa  into  an  inland  sea,  from  the  west  coast 
rather  than  the  north,  is  director  of  the  party. 

Australia  and  Polynesia. — The  most  interesting  advance  in 
our  knowledge  of  the  region  embraced  within  this  district  is 
that  which  relates  to  New  Guinea,  several  expeditions  hav- 
ing been  engaged  in  exploring  the  accessible  portions  of  the 
coast.  In  May  last  the  bark  Chevert  was  fitted  out  by  Mr. 
William  Macleay.for  the  purpose  of  geographical  and  bio- 
logical exploration ;  and,  accompanied  by  a  picked  crew  of 
twenty  men,  a  physician,  and  four  zoological  and  three  bo- 
tanical collectors,  and  provided  with  a  steam-launch,  he  left 
on  the  18th  of  that  month.  Their  route  was  by  way  of 
Percy,  Palm,  Brookes,  and  Cape  York  Islands ;  and  at  the  end 
of  six  weeks  the  Chevert-drouuei  anchor  off  the  mouth  of 
the  Eatow  River,  close  to  the  New  Guinea  village  called 
Mobato.  The  steam-launch  was  then  fitted  out  for  an  ex- 
ploration up  the  Katow,  which  at  its  mouth  is  200  yards 
wide.  It  was,  however,  impossible  to  proceed  very  high  up, 
in  consequence  of  the  obstruction  from  the  trees.  Betnm- 
ing,  and  finding  a  second  attempt  impracticable,  sail  was 
made  for  Darnley  Island,  where  some  time  was  occupied  in 
killing  the  large  pigeons  of  Torres  Strait.  They  then  pro- 
ceeded to  Hall's  Sound,  on  the  east  side  of  the  Papuan  Gulf, 
and  anchored  off  Yule  Island,  whei*e  they  found  an  Italian 
naturalist,  D'Albertis,  who  has  been  engaged  for  so  many 
yeara  in  the  exploration  of  the  northern  coast  of  New  Guinea. 

From  this  point  the  CAevert  proceeded  to  Somerset  Island 
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to  await  news  from  Sydney ;  but  after  a  time,  in  oonseqaence 
of  Bome  misunderstanding  between  tbe  captain  and  the  party 
on  board  the  yessel,  returned  to  Australia,  without  having 
accomplished  the  objects  for  which  it  started  out. 

About  the  same,  time  the  missionary  steamer  JElkntgowan^ 
having  on  board  the  Rev.  Mr.  Maofarlane,  of  tbe  Straits 
Mission,  accompanied  by  a  naturalist,  left  Somerset  for  the 
jaouthwest  coast  of  New  Guinea,  and  on  the  Ist  of  September 
reached  the  mouth  of  a  large  river,  hitherto  unknown,  and 
which  they  called  Baxter  River,  being  one  of  the  finest  in  New 
Oulnea.  Its  mouth  was  one  and  a  half  miles  wide,  and  the 
deptb  nine  to  twelve  fathoms.  The  position  is  said  to  be  9^  8' 
3onth  latitude,  lis''  18'  east  longitude.  At  a  distance  of  fif* 
teen  miles  up  the  river  it  was  fully  half  a  mile  wide,  and  the 
deptb  of  water  seven  fathoms.  As  the  vessel  proceeded  up- 
ward the  river  banks  became  bolder,  and  the  timber  as- 
sumed a  formidable  growth*  The  river  still  continued  wide 
and  deep,  and  at  intervals  was  ffed  by  tribataries  of  such  size 
and  appearance  as.  to  render  it  a  matter  for  much  discussion 
which  stream  to  select.  The  up-river  voyage  extended  to  a 
distance  of  ninety  miles  from  the  sea^  Here  they  saw  birds- 
of-paradise,  and  killed  a  boa-serpent  15^  feet  in  length.  A 
gigantic  bird,  the  spread  of  whose  wings  was  supposed  to  be 
.15  to  16  feet,  was  started  to  flight,  but  could  not  be  captured.* 
The  tracks  of  enormous  wild,  animals  were  observed,  one  of 
them  supposed  to  be  a  species  of  buffalo. 

Further:  information  in  regard  to  Australia,  Torres  Strait, 
the  southwest  of  New  Guinea,  and  the  western  islands  of  the 
Luciad  Archipelago,  is  furnished  by  the  report  of  Captain 
John  Moresby  and  his  companions,  in  the  British  steamer 
JSgMisk^  whidi  was  engaged  in  1873  and  18?4  in  surveying 
these  regions. 

Captain  Moresby  remarks  that  the  natives  of  the  south- 
—  — ■ — ■ — ■ — — ^ — — ■ — — ■ — _^ 1 — . — ,_  —   ■  ... 

*  Thaoe  dimenrioiu  have  probably  been  exuggerated,  as  D'Albertis  has  sent 
heme  what  is  doobtiees  the  same  bird— a  species  of  eagle --which,  though 
of  great  size,  does  not  quite  come  up  to  the  claims  of  the  officers  of  the  Mlan^ 
ffmcan*  This  has  lately  been  described  by  Salvadori  as  Harpyop$is  nwm 
gidaece,  closely  allied  to  the  Harpy  eagles  of  South  America,  and,  Uke  them, 
liring  on  stnall  mammals.  It  measures  35  inches  in  length :  wing,  19 ;  tail, 
16| ;  tanns,  5| ;  middle  toe  and  claw,  8|.-^J.njia/i  del  Mus,  Civico  di  Ge- 
iiova,.lS72,riL,682. 
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west  portion  of  New  Guinea  are  copper-colored,  about  five 
feet  three  inches  in  height,  and  with  good  features.  The 
hair  of  the  men  is  worn  frizzled  out  in  a  large  mat,  and  or* 
namented  with  feathers ;  that  of  the  women  is  always  cut 
short.  Both  sexes  go  almost  naked*  Their  weapons  are 
wooden  spears  and  swords,  clubs,  slings,  and  stone  Y-shaped 
hatchets ;  but  no  bows  and  arrows  are  seen  among  them. 

Human  jaw  and  spinal  bones  are  worn  as  bracelets  and 
ornaments,  and  the  wearers  appeared  to  wish  to  have  it  un«- 
derstood  that  they  had  eaten  the  original  owners  of  the  bones. 
The  houses  are  built^  after  Malay  fashion,  on  poles  raised  five 
or  six  feet  from  the  ground,  and  consist  of  one  large  apart* 
ment,  with  peaked  gable  ends  and  a  saddle  roof.  Dogs,  cats, 
and  pigs  are  kept ;  also  tame  cassowaries,  birds,  and  a  small 
species  of  opossum  bear. 

Their  fishing -nets  are  similar  to  an  English  seine,  with 
shell  sinkers  and  light  wood  floats,  and  are  from  one  to  twen- 
ty fathoms  in  length.  The  material  is  made  by  the  womeni 
from  the  fibre  of  a  small,  nettle-like  plant,  and  possesses  the 
strength  of  ordinary  seining  twine.    . 

MICR08C0P7. 
I.  HICBOSCOPIO  APPABATUB  ANB  OBJBCTTVSB. 

In  a  paper  upon  microscopic  spectrum  apparatus,  by  Mr. 
H.  C.  Sorby,  and  published  in  the  Monthly  Mieroseopieal 
i/btirmv/yMay,  1875,lie  proposes  for  the  future  to  adopt  the 
plan  of  expressing  the  position  of  the  absorption  bands  in 
terras  of  wave-lengths,  instead  of  referring  to  an  arbitrary 
scale.  He  states  that  probably  it  is  a  true  general  law  that 
when  the  spectrum  of  a  substance  contains  a  number  of 
well-marked  absorption  bands,  they  are  related  to  one  an- 
other in  a  perfectly  definite  manner,  and  a  far  more  uniform 
connection  exists  between  the  wave-length  of  their  centres 
than  between  any  other  condition.  When  the  relation  be- 
tween the  bands  in  different  closely  connected  compounds  is 
observed  by  the  wave-length  method,  a  relation  is  recog- 
nized which  would  not  be  possible  if  any  arbitrary  scale  were 
adopted,  and  this  not  only  when  the  physical  state  is  the 
same^  but  when  the  substance  itself  is  chemicaUy  modified. 
In  view  of  this  relation  between  the  spectra  of  compounds 
known  to  be  related  in  a  simple  manner,  and  which  can  be 
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changed  one  into  the  other,  it  becomes  a  question  of  much 
interest  to  consider  whether,  when  we  meet  spectra  having 
similar  relations,  the  substances  may  not  be  in  some  way 
connected,  although  it  may  be  impossible  to  convert  one 
into  the  other.  Mr.  Sorby  gives  several  striking  examples  of 
these  equal  ratios,  though  the  actual  wave-lengths  are  very 
different,  produced  by  different  coloring  matters,  and  which 
appear  to  show  that  some  simple  but  unknown  molecular 
or  chemical  combination  really  exists  between  them. 

A  self-centring  turn-table,  by  Mr.  C.  F.  Cox,  is  described  in 
the  March  number  of  the  MorUMj/  MteroBeapical  Journal^ 
which  will  meet  a  want  often  felt  by  those  who  bestow  any 
care  upon  neatly  mounting  their  preparations,  and  especial- 
ly when  cells  are  to  be  prepared  for  reception  of  opaque  ob- 
jects. 

In  the  August  number  of  the  Jbtmial  of  the  Quekett  Mi- 
eroeeopical  Club  is  a  description  bf  an  ingenious  arrangement 
for  cleaning  very  thin  covers  without  breaking  them.  It  con- 
sists of  a  small  tube  of  brass  or  steel,  about  an  inch  in  diiam- 
eter,  and  the  same  in  height,  into  which  fits  loosely  a  weight- 
ed plug.  To  the  lower  end  of  this  plug  is  cemented  a  piece 
of  chamois  leather.  Another  piece  of  leather  is  stretched 
upon  aflat  piece  of  wood  or  plate  glass  to  form  a  pad,  which 
completes  the  apparatus.  The  tube  being  placed  upon  the 
pad,  the  moistened  thin  cover  is  dropped  into  it,  and  the 
weighted  plug  placed  on  it ;  holding  the  tube  well  down  on 
the  pad,  one  can  rub  as  much  as  necessary  without  any 
danger  of  breaking,  the  weight  of  the  plug  giving  sufficient 
pressure  to  clean  the  glass.  The  manipulation  is  quite  easy^ 
and  it  is  difficult  to  break  the  glass. 

Mr.  Wenham  describes  in  the  April  number  of  the  Monthly 
Microscopical  JownuiA.  a  new  ^'  Method  of  obtaining  Oblique 
Vision  of  Surface  Structure  under  the  Highest  Powers  of  the 
Microscope.'*  He  Hd  vises  the  use  of  slips  of  glass  about  four 
tenths  of  an  inch  wide,  ground  and  polished  at  an  angle  at 
one  edge.  The  object  to  be. examined  is  placed  upon  the 
sloping  plane.  One  of  the  slips  b  cemented  to  the  ordinary 
three-by-one-inch  slid^,  and  the  other  slip  being  slid  against 
it,  the  object  will  lie  flat  between  the  two  inclines.  It  is  nec- 
essary to  have  the  twoincliues  to  rembye  the  objectionabler. 
color  which  Would  otberwisei'  enter  into  the  objective.    Ha 
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recommendB  an  aogle  of  35^  for  dry  and  45^  for  balsam- 
moanted  objects.  These  prismatic  slips  can  be  cheaply  and 
easily  made  by  grinding  and  polishing,  say,  a  hnndi*ed  at  a 
time,  and  will  no  doabt  be  brought  otlen  into  nse  in  decid- 
ing whether  certain  appearances  in  the  ordinary  mode  of 
view  are  or  are  not  illusory. 

In  the  April  number  of  the  American  IfaturaluC  is  a  de- 
scription of  a  simple  ^^  spring  clip"  for  nse  in  mounting  mi- 
croscopic objects,  the  invention  of  Mr,  N.  N.  Mason,  of  Prov- 
idence, Rhode  Island. 

We  learn  from  a  contemporary  that  in  order  to  facilitate 
the  microscopical  examination  of  the  eye  in  cases  of  disease, 
M.  Monoyer  has  contrived  a  modification  of  SiebePs  ophthal- 
moscope, so  arranged  that  three  persons  can  make  simul- 
taneous observations. 

Dr.  Gh>lding  Bird,  in  an  article  in  the  Qtuxrterlf/  Journal  of 
Jtticroaccpical  /Sbtene^,  January,  1875,  strongly  advocates  em- 
bedding in  elder  pith  for  the  purpose  of  making  microscop- 
ical sections.  He  employs  for  this  purpose  the  pith  of  the 
common  elder;  it  is  split  longitudinally,  and  a  small  furrow 
made  with  the  finger-nail  on  the  cut  sur&ces  of  each  half, 
somewhat  coiTCsponding  in  depth  to  the  thickness  of  the 
tissue  to  be  cut,  receives  the  specimen ;  it  is  then  placed  in 
the  microtome,  and  put  into  water;  in  a  few  minutes  the  pith 
will  have  swollen  sufficiently  to  hold  tho  specimen  firmly  in 
its  place,  and  the  sections  are  made  by  means  of  a  razor  dip- 
ped into  spirit 

Wenham's  Reflex  Illuminator. --Mr.  Samuel  Wells  writes 
as  follows  to  the  Boston  Jotimal  of  Chemistry^  June,  1875 : 
*'I  find  that  some  immersion  objectives  are  capable  of  trans- 
mitting the  extremely  oblique  rays  that  pass  through  the 
illuminator  so  as  to  give  a  bright  field  when  used  on  balsam 
slides.  In  dry  mounts  the  light  can  not  be  transmitted  be- 
yond the  upper  surface  of  the  slide,  but  in  balsam-mounted 
slides  the  light  passes  to  the  upper  surface  of  the  cover  and  is- 
there  totally  reflected.  If  an  immersion  objective  is  adjust- 
ed and  connected  with  the  cover  by  a  film  of  water,  the  total 
reflection  will  be  destroyed,  and  the  light  will  pass  through 
the  cover  and  water  into  the  front  of  the  objective.  The 
ultimate  direction  of  the  ray  of  light  after  passing  through 
the  illuminator  is  not  chaitged  by  the  introduction  of  tho 
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-different  media  (balsam,  glass,  and  water),  and  the  angle  at 
which  it  enters  the  objective  must  therefore  be  greater  than 
.41°.  In  examining  Holler's  Probe-PktUey  a  balsam  mount, 
under  these  conditians,  with  light  from  a  kerosene  hand- 
lamp,!  easily  resolved  the  Ampfupleura  peUucida ;  bo  clear 
and  decided  were  the  lines  that  with  a  power  of  8000  they 
were  still  visible. 

*^  The  resolution  of  this  diffloult  diatom,  as  well  as  the 
^FmshUia  Saseonica  and  NUztehia  curwda  (Nos.  18  and  19 
on  the  Probe*Platte)j  far  surpasses  any  that  I  have  ever 
seen  by  artificial  light,  and  rivals  the  beautiful  resolution 
obtained  by  monochromatic  sunlight.  With  this  illumina- 
tor it  is  much  easier  to  resolve  the  Amphipleuira  in  balsam 
than  to  resolve  it  dry  with  any  other  artificial  illumination. 
The  advantisiges  of  the  reflex  illuminator  in  thus  furnishing 
light  of  greater  obliquity  than  has  been  obtained  by  other 
methods  seem  to  me  worth  considering  by  those  interested 
in  testing  the  resolving  power  of  objectives. 

*'  It  is  advantageous  to  connect  the  illuminator  with  the 
slide  by  glycerin,  instead  of  water,  as  it  does  not  evaporate. 
The  higher  refractive  power  of  glycerin  makes  no  difference 
in  the  ultitfiatiB  direction  of  the  ligbt. 

^  With  high  amplification  the  lines  of  the  Ampkipleura 
become  decidedly  beaded,  but  do  not  separate  into  dots.'* 

We  commend  to  the  careful  reading  of  microscopists  and 
microscope -makers  the  excellent  paper  of  Mr.  Slack,  read 
before  the  Royal  Microscopical  Society  of  London,  May  5, 
1875,  and  the  discussion  thereon,  contained  in  the  June  num- 
ber of  the  Monthly  Mioroseopical  Jovimal.  The  paper  is 
entitled,  "On  Angle  of  Aperture  in  Relation  to  Surface 
Markings  and  Accurate  Vision.'*  Mr.  Slack  proves,  from  the 
results  already  accomplished  by  Zeiss,  of  Jena,  working  un- 
der the  direction  of  Professor  Abbe,  that  resolving  power 
and  penetration  are  not  in  that  condition  of  irreconcilable 
hostility  generally  supposed,  and  that  a  new  era  is  dawning 
upon  physiologists,  and,  indeed,  all  who  eare  for  something 
more  than  the  mere  display  of  diatom  dots.  It  is  well 
known  that  in  the  extravagant  desire  to  display  these  dots 
angular  aperture  has  been  pushed  to  an  extreme,  and  a  cer« 
tain  amount  of  chromatic  error  allowed  as  necessary  to 
sharpest  definition.    By  very  cJEtreful  construction,  centring. 
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and  elimination  of  errors/ the  objectives  of  Zeiss,  e.  g.^  a  one- 
quarter  inch  of  forty-eight  degrees,  and  a  one-sixth  inch  of 
sixty-eight  degrees,  will  perform  work,  as  Mr.  Slack  proves, 
hitherto  supposed  to  be  only  within  reach  of  the  most  ex- 
pensive larg&angle  objectives.  Zeiss  has,  so  to  speak,  min- 
imized angles  of  aperture,  and  secured  great  working  dia- 
tance  and  penetration,  and  yet  obtained  the  amount  of  sep- 
arating and  resolving  power  of  nineh  larger  angled  object- 
ives. Mr.  Shick  truly  observes  that  opticians  have  been  en- 
couraged to  make  excessive  apertures  substitutes  for  good 
corrections,  and  that  naturalists  and  physiologists  have  been 
too  contented  with  feeble  resolving  powers,  under  the  belief 
that  any  more  capacity  for  resolution  must  mean  less  pen- 
etration. 

Not  indirectly  connected  with  this  subject  of  large  angib 
is  the  "Measurement  of  the  M511er  Probe-Platte,"  by  Pro- 
fessor E.  W.  Morley,  reported  by  J.  E.  Smith,  in  the  same 
journal.  The  measurements  were  made  by  means  of  a 
ToUes  one-sixteenth  and  a  Tronghton  and  Sims  micrometer. 
Professor  Morley's  measurements  are,  no  doubt,  pretty  ac- 
curate, but  any  one  who  knows  any  thing  about  diatoms 
also  knows  that  the  number  of  strife  in  0.01  inch,  is  subject 
to  considerable  variation  in  the  same  species.  In  a  com- 
munication to  the  Memphis  Microscopical  Society,  he  states 
as  a  result  of  his  measurements  of  the  striie  oi  Amphipleura 
pMucida  that  they  number  92,600  to  the  linear  inch. 

The  perfection  of  objectives  is  yet  far  from  being  attain* 
ed,  as  we  have  now  Mr.  Tolles,  with  his  new  system  one- 
tenth  surpassing  the  best  work  hitherto  even  with  his  one- 
fiftieth  ;  and  Messrs.  Powell  and  Lealand,  at  a  recent  soirto 
of  the  Royal  Microscopical  Society  exhibited  a  one-fourth 
and  a  one-eighth  on  a  new  formula,  the  first  resolving  Anq>k%r 
pleura  peUucida^  and  the  other  showing  FfeuroHgma  anffUr 
latum  X  4000,  under  the  most  difficult  test  of  direct  light, 
in  a  remarkably  magnificent  manner,  the  beads  standing  out 
like  minute  spheres.  At  the  same  meeting  Messrs.  Beck  ex- 
hibited a  large  microscope  in  solid  silver,  fitted  with  every 
conceivable  piece  of  apparatus,  all  in  silver.  This  luxurious 
work  of  art,  intended  for  an  American  microscopist,  cost 
some  £500. 

In  the  Monthly  Microscopical  Journal  for  February,  1875, 
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is  an  important  paper  by  Dr.  Pigott  on  the  invisibility  of 
minute  bodies,  subtending  a  sufficient  visual  angle  to  be 
readily  seen  if  properly  defined.  This  invisibility  depends 
npon  several  causes,  which  are  examined,  and  the  results 
given  in  detail ;  and,  first,  for  minute  gas  bubbles  (vacuum 
bubbles  ?)  in  plate  glass :  these  examined  by  the  horizontal 
microscope,  placed  opposite  the  window,  give  a  very  perfect 
picture  of  the  prospect  in  miniature;  the  field  of  view  pre- 
cisely three  fifths  of  the  diameter  of  the  bubble,  and  the 
marginal  band  one  fifth — ^the  same  for  all  objectives,  what" 
ever  he  the  aperture.  Not  so  with  a  solid  spherule  of  the 
same  size  and  same  glass,  for,  first,  the  marginal  band  in- 
creases  in  breadth  from  nothing  till  it  occupies  the  whole 
spherule  as  the  aperture  is  diminished ;  and,  second,  the  de* 
gree  of  aperture  at  which  the  band  first  appears  varies  with 
the  refractive  index  of  the  bead.  If  a  small  spherule  be 
formed  by  melting  the  end  of  a  fine  glass  thread,  and  exam- 
ined under  the  microscope,  using  the  plane  mirror  before  a 
window,  a  minute  image  of  the  window  appears,  surrotmded 
by  a  Hack  anntdusy  which  Dr.  Pigott  calls  the  ^^  black  test- 
band,''  it  will  be  found  that  for  the  same  aperture  thebrecuUh 
of  the  black  ring  is  exactly  in  the  same  proportion  to  the  di- 
ameters of  the  spherules;  the  angular  aperture  is  at  once 
shown  by  the  breadth  of  the  picture  displayed  within  the 
spherule.  On  inci*easing  the  aperture  the  picture  becomes 
larger  and  larger,  until  with  a  large  aperture  the  ring  is 
attenuated  exceedingly ;  and  upon  diminishing  the  aperture 
exceedingly,  the  test-band  widens  so  much  that  only  a  mi- 
nute picture  is  left  in  the  centre.  It  is  evident  that  this 
teslrband  has  a  remarkable  effect  upon  definition.  If  we 
are  observing  minute  spherules  in  a  mass,  with  excessive 
aperture,  the  bands  become  almost  invisible,  the  forms  of 
closely  packed  beading,  if  refractive  and  transparent,  can 
not  be  descried,  and  if  there  be  brilliant  illumination,  the 
forms  under  inspection  are  completely  obliterated. 

The  Kev.  Dr.  Edwards,  of  St.  Chad's  College,  Denstone, 
England,  proposes  for  the  unit  of  linear  measurement  in 
microscopical  observations  the  wave-length  of,  say,  yellow 
light,  or,  perhaps  better,  of  orange ;  in  this  latter  case  we 
would  have  1,500,000  wave-lengths  =  36  inches,  and,  in 
round  numbers,  1  wave-length  =  the  ^qi^g  of  an  English 
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inch.  He  states,  with  true  English  pertinacity,  that  tliongh 
the  Committee  of  the  British  Association  have  from  time  to 
time  recommended  the  French  meter  for  the  unit,  En- 
glishmen wiU  not  become  Frenchmen,  and  adopt  a  unit  that 
theoretically  holds  good  only  when  measured  across  the  ter^ 
ritory  of  the  Fi^ench  republic. 

The  artificial  production  of  silica  films,  with  a  view  of 
adding  to  our  knowledge  of  high  power  definition,  and  pos^ 
sibly  throwing  light  upon  questions  of  crystallization  and 
organization,  has  received  a  new  impulse  in  Mr.  Slack's  dis^ 
eovery  that  the  gas  escaping  from  a  heated  mixture  of  powr 
dered  glass,  powdered  fluor-spar,  and  sulphuric  acid  (and 
'which,  when  received  into  pure  water,  deposits  the  silica 
suddenly  and  violently  in  amorphous  particles),  gives  deli* 
cate  films  with  definite  forms,  exhibiting  remarkable  regu- 
larity of  size  and  arrangement  when  conducted  through  a 
mixture  of  glycerin  and  water.  Some  of  the  films  produce 
the  beautiful  polychromatic  effects  so  often  noticed  in  beaded 
diatoms  and  scales. 

In  the  August  number  of  the  M<nMLy  JUicroscopicaUJbur' 
nal  is  a  paper  by  Dr.  Oeorge  D.  Beatty,  of  Baltimore,  re- 
printed from  the  Cincinnati  Medical  NewSy  on  '^Double 
Staining  of  Wood  and  other  Vegetable  Substances.^'  The 
author  states  that  benzol  fixes  the  anilines  when  used  in 
staining  tissues,  and  also  renders  them  transparent.  The 
double  staining  the  spiral  vessels,  e.  g.y  of  leaves  red,  and  the 
other  parts  purple  or  blue,  is  obtained  by  immersing  the 
section  for  five  or  ten  minutes  in  an  alcoholic  solution  of 
i*oseine  (Magenta),  and  afterward  in  Nicholson's  soluble 
pure  blue  for  thirty  or  ninety  seconds,  rarely  longer,  with 
examination  during  this  time  to  decide  upon  the  proper  in- 
stant for  fixation  by  immersing  in  the  benzol.  We  com- 
mend the  article  to  those  interested  in  this  subject. 

Blood. — In  a  paper  read  at  a  late  meeting  of  the  Zoolog- 
ical Society,  Professor  OuUiver  stated  that  in  the  mammalia 
the  largest  red  corpuscles  of  the  blood  are  those  of  the  two 
elephants,  the  two-toed  sloth,  and  the  walrus.  In  the  human 
subject  the  corpuscles  are  exceeded  in  size  by  those  of  only 
eight  or  nine  exotic  mammalia,  and  not  equaled  in  size  by 
the  corpuscles  of  any  British  animals  of  the  class.  And  this 
fact,  independently  of  its  physiological  interest,  may  prove 


INDUSTBIAL  HtOGBESS  DUBIKG  THE  TEAR  1875.    cxli 

important  in  medico-legal  iHquirieSy  since  by  it  alone,  as  Dr. 
Joseph  6.  Richardson  states  (and  as  we  have  already  no^- 
ticed),  he  has  correctly  distinguished  dried  stains  of  human 
blood  from  those  of  the  ox  and  sheep. 

In  the  September  number  of  the  McmMy  Micro9cqpical 
Journal  is  a  paper  by  Dr..  Osier,  ^^  On  the  Organisms  in  the 
Liquor  Sanguinis ;"  it  was  read  at  a  meeting  of  the  Boyai 
Society,  and  has  elicited  considerable  notice.  He  was  not 
able  to  trace  any  organic  continuity  with  any  other  recog- 
nised aniinal  or  vegetable  form,  or  to  show  that  they  possessed 
power  of  reproduction,  or  were  at  all  related  to  Ba/sUrick 

Dr.  Joseph  O.  Richardson,  in  a  paper  presented  to  the 
Royal  Microscopical  Society,  and  published  in  the  January 
number  of  the  Journal^  makes  the  strong  statement  that  the 
"pigment-cells,"  or  "scales,'*  described  by  Frerichs, of  Ber- 
lin, as  occurring  in  blood,  and  the.  "pigmentary  particles," 
or  celloids,  figured  by  Dn  Roberts,,  of  Manchester,  England, 
in  his  treatise  on  "Urinary  and  Venal  Diseases,"  are  simply 
and  ^\e\j  .(xccumvl(Ui<m»  of  dir%  especially  the  remains  of 
blood  corpuscles,  in  the  little  excavations  on  slides  in  ordi- 
nary use!  This  is  a  strong  statement,  and  worthy  of  seri- 
ous consideration;  but  Dr.  Richardson  is  so  confident  of  the 
truth  of  his  assertion  that  he  challenges  any  devout  believer 
in  pigment-flakes  to  bring  him  an  honest  specimen  of  blood 
or  urine  from  any  ordinary  case  of  disease,  in  which  can  be 
demonstrated  either  pigment  -  flakes^  pigmentary  particles, 
or  pigment-scales^ 

M,  Lapt^cbinsky,  of  SU  Petersburg,  contributes  a  paper  to 
the  CentralblaU  on  the  microscopic  changes  undergone  by 
the  blood  in  various  diseases.  Where  febrile  symptoms  are 
present,  the  changes  consist  in  the  blood-corpuscles  not  run- 
ning into  regularly  formed  rouleaux,  but  in  accumulating  ia 
heaps  or  clumps,  while  the  individual  corpuscles  frequently 
appear  swollen  and' cloudy.  In  the  interspaces  of  the  clumps 
of  red  corpuscles,  gr^at  numbers  of  white  corpuscles  may  be 
.seen.  Careful  enumeration  of  the  relative  numbers  of  white 
and  r^d  corpuscles,  the  fonder  showing  unusually  active 
and  extensive  s^mc^bdd  movements,  satisfied  him  that 'in 
febrile  diseases,  and  in  Bright^s  dioiease,  the  conversion  or 
development  of  white  corpuscles  into  red  is  either  material- 
ly retardedpr  entirely,  ariiested.;  ^        - 
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The  MieroBOope  in  Oeology. — A  valuable  paper  on  the  mi- 
croscopic rock-slracture  of  Bome  ancient  and  modern  volcan- 
ic rocks  was  lately  read  before  the  Geological  Society  by 
Mr.  J.  Clifton  Ward.  .In  this  paper  he  gives  the  details  of 
structure  of  some  modem  lavas,  showing  that  even  in  such 
modern  lava-flows  as  that  of  the  Solfatara,  considerable 
changes  had  taken  place  by  alteration,  and  the  replacement 
of  one  mineral  by  another,  and  this  very  generally  in  succes- 
sive layers  corresponding  to  the  crystal  outlines.  With  re- 
gard to  the  ancient  lavas  and  ashes  of  Cumberland  of  lower 
Silurian  age,  they  resembled  the  Solfatara  graystone,  an4 
though  in  external  structure  having  more  of  a  ielditic  than 
a  basaltic  appearance,  in  internal  structure  they  have  consid- 
erable analogies  with  the  basalts,  while  in  chemical  composi- 
tion they  are  neither  true  basalts  nor  true  felstones. 

In  the  case  of  the  Cumbrian  ash-rocks  the  most  intense 
metamoi*phi8m  had  taken  place ;  and  the  author  states  that 
neither  the  careful  inspection  of  hand-specimens,  nor  the 
microscopic  examination  of  thin  slices,  would  in  all  cases 
enable  truthful  results  to  be  arrived  at,  but  that  these  meth- 
ods and  that  of  chemical  analysis  must  be  accompanied  by 
a  laborious  and  detailed  survey  of  the  rocks  in  the  opien 
country. 

Botimy.— We  notice  as  worthy  of  attention  the  articles  now 
in  course  of  publication  in  the  Monthly  Microscopical  Jimr^ 
ncU,  by  Thomas  Taylor,  microscopist  of  the  United  States  De?- 
partment  of  Agriculture, '^  upon  certain  fungi  parasitic  on 
plants."  In  the  March  number  he  describes  the  *^  black 
knot"  of  cherry  and  plum  trees,  and  the  Oidium  tuckert 
found  on  the  vine.  The  latter  appears  to  be  not  a  true 
mould,  but  merely  a  condition  ot  MysiphCy  a  true  parasite 
of  the  vine,  which  will  not  fruit  when  removed  froni  the 
plant  on  which  it  grows. 

Hitherto  no  Diatomacese  are  certainly  known  to  have  been 
found  earlier  than  in  tertiary  deposits.  The  few  so-called 
diatoms  found  by  Dr.  White  in  the  homstone  of  the  Devo- 
nian are  exceedingly  doubtful.  We  should  scarcely  expect 
silica  imbedded  in  silica  to  be  veify  visible:  Very  recently 
Count  F.  Cartracane,  a  well-known  microscopist,  states,  in 
the  NoUurforacher^  that  he  has  proved  the  existence  of  Dia- 
tomacesB  during  the  coal  period.    A  piece  of  Lancashire 
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coal  was  pulverized  and  exposed  to  a  white  beat ;  the  de- 
carbonized dast  was  treated  with  acid  and  chlorate  of  po- 
taasa,  washed  clean  with  dbtilled  water,  and  placed  under 
the  microscope.  Many  diatoms,  almost  exclusively  fresh- 
water genera,  and  species  now  living,  were  found.  A  piece 
of  cannel-coal  from  Scotland  and  another  from  the  St.  £ti- 
enne  mines  gave  the  same  result.  The  experiment  needs 
repeating  to  prove  that  these  organisms  from  the  coal  epoch 
to  the  present  time  have  undergone  no  perceptible  modificar 
tion. 

In  the  Monthly  Microscopical  Journal  for  September,  1 875, 
is  an  interesting  paper  by  Worthington  G.  Smith  on  the 
resting  spores  of  the  potato  fungus,  or  the  ^  new "  potato 
disease,  as  it  has  been  called,  and  he  shows  that  it  is  no 
other  than  the  old  enemy  in  disguise,  Peronospora  infesUms^ 
in  an  unusual  and  excited  condition.  The  article  is  well  il- 
lustrated, and  worthy  th^  attention  of  microscopists  interest- 
ed in  the  study  of  these  parasitio  organisms.  In  the  same 
journal  is  the  conclusion  of  Dr.  Bastian's  address  on  the 
microscopic  germ  theory  of  disease,  ia  which  he  insists  that 
the  facts  already  known  abundantly  suffice  to  displace  the 
narrow  and  exclusive  vital  theory,  and  to  re-establish  a 
broader  physico-chemical  theory  of  fermentation,  and  that 
the  original  notion,  borrowed  from  the  vital  theory  of  fer- 
mentation, that  all  the  oi^anisms  met  with  in  a  fermenting 
mixture  are  strictly  lineal  descendants  of  those  originally 
introduced  as  ferments,  must  disappear  with  the  vital  theory 
itself,  and  with  it  the  old  explanation  of  the  mode  of  increase 
of  contagium  within  the  body. 

A  paper  of  some  interest  on  the  sphcsraphidee  in  plants 
appears  in  the  Monthly  Microscopical  Journal  for  December, 
1874.  The  author  states  that  in  Urtica  dioica^  271  urens^ 
and  Parietaria  diffuHa  the  leaf  blades  are  studded  with 
sphaeraphides  about  3^  of  an  inch  in  diameter,  composed 
mainly  of  carbonate  of  lime ;  smaller  forms,  with  projecting 
crystalline  points,  and  composed  of  oxalate  of  lime,  occur  in 
the  fibro-vascular  bundles  of  the  leaf;  the  same  two  kinds 
abound  in  the  leaf  and  pith  of  Sumulus  lupuhia. 

Dr.  Bastian  delivered  an  address  lately  before  the  Patho- 
logical Society  of  London,  on  the  microscopic  germ  theory 
of  disease.    The  conduuon  he. has  arrived  at  is  opposed 
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to  the  two  forms  of  the  '*  germ  theory  "  of  Dr.  Sanderson  and 
Dn  Beale,  and,  indeed,  adverse  to  the  holding  of  any  germ 
theory  in  the  only  form  in  which  it  may  be  at  all  tenable. 
No  doubt  a  lively  discussion  will  be  elicited,  but  we  much 
doubt  whether  any  oonclusion  acceptable  to  all  will  be  ar- 
rived at. 

InfiisoriSy  etc— At  a  recent  meeting  of  the  Academy  of  Nat* 
nral  Sciences  in  Philadelphia,  Dr.  Leidy  described  a  curious 
rhizopocl  found  in  a  mill-pond,  and  measuring  j^  of  an  inch 
in  length.  It  moves  slowly  with  a  snail-like  motion,  and.pro- 
trudes  namerous  papillaa  and  processes  which  bristle  with 
rigid  spicules,  which  can  be  shortened  or  withdrawn — ^a  pecul- 
iarity that  separates  the  animal  so  widely  from  its  nearest  ally 
that.it  probably  belongs  to  a  distinct  genus.  It  is  therefore 
pamed  by  Dr.  Leidy  Dtnamceba  minxbilis.  A  very  carious 
and  interesting  discovery  of  what  appear  to  be  fresh-water 
polycyfltinas  has  lately  been  made,:  and  a  paper  embodying  all 
at  present  known  with  regard  to  them  may  soon  be  expected 
from  Mr.  Gleorge  W.  Morehouse ;  hitherto  they  have  been 
considered  exclusively  marine,  and  are  found  in  the  deepest 
sea  soundings,  where,  either  from  the  solution  of  the  carbon- 
ate of  lime  or  other  cause,  the  f  oraminifera  have  entirely  dis- 
appeared. The  lamented  Professor  H.  J.  Clark  published 
in  1866  in  SiUimarCs  Jovmial  a  paper  in  which  he  maintain- 
ed that  the  sponge  was  an  aggregation  of  flagellate  infusoria, 
a  compound  protozoan  animal ;  the  same  view-had  been  sub- 
stantially announced  a  little  before  by  Mr.  Carter.  Haeckel 
has  more  recently  modified  this  view,  contending  that  the 
flagellate  monads  of  Clark  are  simply  cells  lining  the  general 
stomach  cavity  of  the  sponge,  and  that  therefore  it  is  not  a 
compound  infusorian,  but  a  more  highly  organized  animal 
related  to  the  radiates.  He  regards  the  sponges  and  acale- 
phaa  $s  having  been  evolved  from  a  common  ancestor,  which 
.he  termff  Protaacua, 

We  note  in  the  MontMy  Microscopical  Journal  for  May 
the  completion  of  the  excellent  series  of  papers  by  Messrs. 
Dallinger  and  Drysdale,  entitled  ^^  Researches  into  the  Life 
History  of  the  Monads."  Five  different  forms  of  these  have 
.been  thoix>nghly  studied,  and  they  name  them  respectively 
the  cercomonad^  the  springing  monody  the  un\flagiUate^  the  bi- 
flageUale^  2lu^  the  calycinfi^  the  Jatter  «o  juamed  from  its  p^ 
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duliar  calyx-like  form.  The  authons  state  that  the  complete 
detail  in  the  development  of  these  monads  was  only  snccess- 
fully  compassed  by  the  one  twenty-fiflh  and  one  iiftieth  of 
Powell  and  Lealand,  with  diameters  ranging  from  2500  to 
5000.  They  express  a  complete  distrust  of  all  observations 
founded  on  successive  ^  dips  "  in  a  quickly  changing  organic 
infusion,  and  put  no  faith  in  observations  of  this  sort,  and  not 
conducted  on  the  plan  of  keeping  the  same  drop  under  con- 
tinuous observation  during  all  alleged  transformations.  From 
their  own  observations  on  these  lowly  forms  they  are  con- 
strained to  say  ^^  that  not  the  slightest  countenance  is  given 
to  the  doctrine  of  heterogenesis.  On  the  contrary,  they  find 
the  life  cycle  of  a  monad  to  be  as  rigidly  circumscribed  witli- 
in  definite  limits  as  that  of  a  mollusk  or  a  bird.  The  heat- 
ing experiments  uniformly  proved  that  the  spores  resulting 
from  sexual  generation  have  a  power  of  resistance  to  heat 
over  the  adult,  which  is  greater  in  the  proportion  of  eleven 
to  six  on  the  average — ^the  very  essence  of  the  question  of 
biogenesis  v^«t/«  abiogenesis — some  of  the  spores  resisting 
88^  Fahr.  above  the  boiling  point  of  water.  This  result 
agrees  with  the  experiments  of  Dr.  W.  Roberts,  and  later 
of  Huitnnga,  who  could  not  destroy  the  bacteria  or  their 
germs  by  boiling  for  half  an  hour  under  a  heat  of  2S0^ 
Fahr. 

In  the  proceedings  of  the  Philadelphia  Academy,  April, 
1875,  we  find  a  paper  by  Dr.  Leidy  upon  a  curious  rhizopod, 
which  he  terms  Biomyxa  vaganB^  He  compares  it  to  the 
reticular  pseudopods  of  a  Gromia  separated  from  the  body. 
The  creature  moved  actively,  and  assumed  the  most  varied 
form&  Hi  is  curious  rhizopod  had  already  been  observed, 
especially  in  connection  with  the  Diatomacese.  When;  in 
moving  along  the  stems  of  conferva,  it  encounters  a  group  of 
diatoms — synedra,  e.  g. — instantly  the*  whole  mass  spreads 
out  and  envelops  them,  and  for  hours  remains  motionless,  ex- 
cept the  movement  of  the  internal  granules.  A  partial  so- 
lution of  the  silica  is  effected  in  the  process  of  digestion ;  for 
after  some  hours  an  enveloping  case,  partially  silicions,  and 
which  has  formed  during  the  interval,  inclosing  both  rhizo- 
pod and  diatoms,  is  ruptured,  and  in  one  or  more  streams  the 
branching  mass  escapes,  leaving  the  silicious  case  quite  per- 
ceptible, and  the  diatoms  so -firmly  fused  together  that  se- 
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vere  treatment  with  acids  will  not  separate  them.  Professor 
Leidy  considers  it  sufficiently  distinct  to  represent  a  genus, 
and  it  is  certainly  a  remarkable  object.  It  was,  no  doubt,  a 
case  of  encysting  of  this  kind  upon  which  Dr.  Bastian,  in  his 
''  Beginnings  of  Life,"  founds  his  assertion  of  the  resolution 
of  JSugletia  into  diatoms* 

A  paper  was  recently  read  before  the  Quekett  Microscop- 
ical Club,  by  Mr.  W.  F.  Woods,  on  the  relation  of  B%icephalu8 
to  the  cockle.  He  states  that,  in  contradistinction  to  the 
opinion  of  M.  Lacaze-Duthiers,  who  has  described  it  as  a  cer- 
carian  foim  of  some  unknown  Distomay  that  either,  first,  the 
^Bucephalus  is  the  larva  of  the  cockle  (and  if  not,  it  remains 
an  interesting  question  for  solution  what  is),  or,  second,  the 
BucephdiuB  is  a  parasite ;  but  if  so,  it  does  not  render  the 
cockle  sterile,  as  asserted  by  Lacaze-Duthiers ;  and,  third,  the 
connection  of  the  tube  with  the  ovisacs,  as  established  by 
presence  of  eggs  in  both,  proves  that  it  is  not  an  independent 
sporocyst,  but  an  organ  of  the  cockle ;  while,  fourth,  if  this 
connection  be  denied,  the  Bucephalus  must  still  be  developed 
from  eggs  seen  in  the  tube. 

In  contradistinction  of  a  third  assertion  by  Lacaze-Dn- 
thiers.  Dr.  Wallich  writes  as  follows  in  the  Lancet  (June  12)  on 
the  subject  of  nutrition  of  the  protozoan.  He  states  that  for 
fifteen  years  he  has  stood  alone  in  maintaining  that  the  law 
of  nutrition  which  prevails  in  the  case  of  the  higher  orders  of 
the  animal  kingdom,  and  constitutes  the  fundamental  distinc- 
tion between  it  and  the  vegetable  kingdom,  fails  in  the  case  of 
the  simplest  and  humblest  creatures ;  and  he  expresses  a  be* 
lief  that  the  lower  rhizopods  provide  for  their  nutrition  and 
growth  by  eliminating  from  the  medium  in  which  they  live 
the  inorganic  elements  that  enter  into  the  composition  of 
their  protoplasm,  and  that  there  is  no  hard-and-fast  line  be- 
tween the  two  extremes  of  the  two  great  kingdoms,  but  a 
gradual  transition  and  overlapping  from  both  sides.  The  re- 
sults of  deep-sea  explorations,  and  especially  the  examina- 
tions of  the  Tuscarora  soundings,  do  not  confirm  this  view ; 
the  vegetable  growths,  even  at  extremest  depths,  proceed 
pari  passu  with  the  animal,  and  we  see  as  yet  no  reason  why 
the  same  provision  that  holds  good  in  the  case  of  the  higher 
and  terrestrial  organisms  should  not  be  extended  to  the  hum- 
blest marine  or  aqueous  forms. 
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Professor  Leidy  has  recently  called  attention  to  the  para- 
site  that  lives  in  the  proboscis  of  the  honse-fly,  a  thread-worm 
— FUaria  mu$<XB — first  discovered  by  the  well-known  natn- 
ralbt  Mr.  J.  H.  Garter  in  the  house-fly  of  India.  Dr.  Leidy 
fonnd  it  in  numbers  from  one  to  three  in  about  one  fly  in  five. 
Dr.  Diesing  has  referred  the  parasite  to  a  new  genus,  with 
the  name  Sabronema  musecB.  The  singular  position  in  which 
the  worm  lives  suggests  that  there  are  many  unsuspected 
places  in  which  we  may  have  to  search  to  find  the  parents 
or  ofispring  of  our  own  parasites. 

In  a  communication  to  the  French  Academy  in  Novem- 
ber last,  M.  Duval,  calling  attention  to  a  former  paper  in  the 
Journal  de  T^na^omie,  September,  1874,  states  that  be  has 
fonnd  a  means  of  explaining  both  the  doctrines  of  the  pan- 
spermbts  and  the  heterogenists.  The  explanation  lies  simply 
in  the  statement  that  he  has  discovered  that  the  various  so- 
called  minute  organisms  (such  as  ferments)  are  simply  one 
and  the  same  organism,  which  has  the  power  of  becoming 
diflerently  developed.  He  asserts  that  he  has  proved  by 
experiment  that  the  transfoimation  of  yeasts  is  possible,  and 
that  the  specificity  of  action  of  different  ferments  is  a  purely 
relative  phenomenon,  dependent  rather  upon  the  composition 
or  the  state  of  the  media  than  upon  the  proper  constitution 
of  these  same  organisms. 

For  ten  years  after  the  publication  of  Ehrenberg's  **  Infu- 
sionsthierchen,"  it  was  supposed  that  the.Rotifera  were  all 
hermaphrodites.  In  1848  Mr.  Bright  well  discovered  a  roti- 
fer with  separate  sexes  in  the  genus  Asplanchna;  in  1850 
Mr.  Gosse  discovered  the  male  of  another  species  of  the  same 
genus,  and  in  1854  Dr.  Ley  dig  that  of  a  third.  Two  years 
later  Mr.  Gosse  figured  in  the  '* Philosophical  Transactions" 
the  males  of  several  species  o{  BrachionuSy  Pdisart/ira,  SyiV' 
ehoBta,  and  Sacculus.  More  recently  Dr.  C.  T.  Hudson  has 
discovered  the  male  of  Pedalion  mirum.  Previously  to  this 
discovery  it  will  be  noticed. that  the  others  belong  all  to  one 
group — the  free  swimming  rotifers ;  and  this  caused  Professor 
Huxley  to  consider  the  Jioti/era  eta  permanent  forma  ofechi- 
noderm  larvcB^  and  his  argument  was  hard  to  answer,  for  it 
rested  on  the  supposed  monoecious  character  of  some  of  the 
largest  and  most  common  rotifers  —  creatures  constantly 
watched  and  studied  in  consequence  of  their  great  size  and 
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beanty.  The  discovery  of  Mr.  Hudson,  especially  of  the  male 
of  Lacinularia  socialis^  weakens  Mr.  Hnxley's  argument  con- 
siderably. And  though  it  may  possibly  still  be  held  desira- 
ble to  rank  the  Rotifera  among  the  Vermes,  we  can  not  reckon 
among  the  reasons  their  sexual  resemblances  to  the  echino- 
derms;  and  there  is  at  least  one,  viz.,  Pedalion^  which  it  seems 
impossible  to  class  among  the  worms,  for  it  has  six  hollow 
limbs  worked  by  striated  muscles,  some  of  which  pass  freely 
through  the  cavity  of  the  body. 

£L  BACTEBIA* 

Messrs.  Dallinger  and  Drysdale,  whose  excellent  researches 
on  the  life  history  of  a  monad  have  elicited  universal  com- 
mendation, have  recently  taken  up  the  study  of  Bacteria. 
Using  the  new  immeraion,  one-eighth  of  Powell  and  Lealand, 
an  objective  capable  of  resolving  the  strite  of  Amphipleura 
pdlucida  into  beads,  as  also  the  fine  strias  of  SurireUa  gem- 
nuiy  they  find  that  JB,  termo  is  furnished  at  both  ends  with  a 
flagellum,  exquisitely  delicate,  and  only  to  be  discovered 
when  in  the  proper  position  in  regard  to  the  light. 

In  an  abstract  of  a  paper  by  Dr.  HoUis  on  ^'  What  is  a  Bac- 
terium?'* in  the  January  number  of  the  Monthly  Microscop- 
ical Jovmcdy  the  limitations  we  should  place  on  the  term 
Bacteria  are  summed  up:  1.  They  strictly  form  part  of  the 
vegetable  kingdom.  2.  The  name  ought  to  be  restricted  to 
those  minute  rod-like  hyaline  bodies,  B.  termo  and  i?.  lineo- 
lata  of  Cohn,  with  a  more  or  less  rapid  to-and-fro  motion. 
8.  We  must  always  associate  the  presence  of  true  Bacteria 
(especially  the  J9.  termo)  with  putrefactive  or  analogous 
changes  in  organic  liquids. 

Development  of  Bacteria  in  Organic  Tissues  Protected  from 
Air. — ^M.  Servel  recently  read  an  interesting  paper  on  this 
subject  before  the  Freuch  Academy  of  Sciences.  The  first 
two  experiments  were  upon  Guinea-pigs;  the  live  animals 
were  decapitated  so  that  the  head  fell  at  once  into  a  chromic- 
acid  bath.  Examined  six  days  after  immersion,  the  outer 
parts  were  hard  and  preserved,  but  the  cerebi*al  parts  were 
in  manifest  corruption,  and  the  cerebral  pulp,  under  the  mi- 
croscope, presented  a  large  number  of  bacteria  of  all  sizes. 
In  these  experiments  the  absence  of  air-germs  was  not  suf- 
ficiently demonstrated,  and  M.  Servel  repeated  them  with  the 
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livers  and  kidneys  of  dogs,  killed  for  this  purpose  by  femoral 
bleeding.  To  eUminate  sources  of  error,  and  especially  en- 
trance of  air  by  the  wound,  he  placed  a  ligature  at  the  level 
of  the  hilum  of  the  liver  and  kidney  to  be  experimented  on, 
the  organs  were  removed,  preserving  their  envelope  of  con- 
nective tissue,  and  the  ligature  was  used  to  suspend  the  or- 
gans in  the  bath.  Examinatiob  some  days  after  showed  that 
the  sui-fiice  was  hardened  throughout,  but  the  central  parts 
were  full  of  bacteria ;  the  chromic  acid  at  once  arrested  their 
movement.  Hence  he  concludes :  1,  That  MM.  Bechamp 
and  Ester's  demonstration  of  the  production  and  evolution 
of  bacteria  in  organic  tissues  protected  from  air-germs  is 
quite  exact.  2«  That  the  effect  produced  by  preservative 
agents  is  the  death  of  microzymes,  or  molecular  elements 
surviving  in  the  organs. 

in.  THS   CHALLEl^aXB  AND  TUSCABOBA.  SOUNDINGS. 

Dr.  Wyville  Thompson  says,  in  his  report  in  the  Proceed- 
ings of  the  Royal  Society,  No.  156,  that  in  latitude  60°  52' 
south,  longitude  80''  20'  east,  also  63"*  55'  south,  and  108''  95' 
east,  the  sounding  instrument  came  up  filled  with  a  very  fine 
cream-colored  paste,  which  scarcely  effervesced  with  acid, 
and  dried  into  a  very  light  impalpable  white  powder;  exam- 
ined under  the  microscope,  it  was  found  to  consist  almost  en- 
tirely of  the  frnstttles  of  diatoms,  many  broken,  and  some 
wonderfully  perfect;  with  these  were  rods  of  a  singular 
silicious  organism,  hollow,  and,  as  subsequently  obtained 
floating  by  means  of  a  tow  net,  a  little  to  the  north  of  the 
Heard  Islands,  containing  the  characteristic  endochrome  of 
the  diatoms.  The  tow  net  was  at  this  time  filled  with  a 
pale  yellow  gelatinous  mass  of  diatom  ooze,  and'  Professor 
Thompson,  considering  the  bottom  DiatomacesB  as  dropped 
from  this  belt  of  diatom  ooze,  as  he  terms  it,  and  which  was 
found  somewhat  farther  southward,  attributes  the  difference 
of  position  to  the  reflux  of  the  Agulhas  current.  The  exist- 
ence of  diatom  ooze  over  vast  suriiices  of  the  Pacific  is  abun- 
dantly proved  from  the  soundings  of  the  Tttacarora.  Many 
of  these  consist  of  diatoms  only,  and  as  they  are  not  in  the 
semi-fossil  condition  of  those  obtained  by  the  ChaUengeTy  but 
still  with  endochiome  within  the  frustules,  and  the  ooze  itself 
of  a  yellowish-green  tint,  it  is  but  fair  to  conclude  that  ex- 
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tensive  belts  of  these  organisms  are  still  living  at  great 
depths,  and  serving  the  purpose,  precisely  after  the  manner 
of  land  plants,  of  eliminating  carbonic  acid,  appropriating 
the  carbon  and  giving  forth  the  oxygen. 

One  of  the  finest  yields  of  diatomacesd,  principally  Coactno- 
discus  omphalanihtiSy  O.  eoncavus^  Asterolampra  Brook^^ 
Hhizasoienia  hebetate^  and  IVicercUrum  ardicum^  was  from 
latitude  52°  11'  north  and  longitude  176°  48'  east,  from  a 
depth  of  1681  fathoms.  Another  cast,  latitude  43°  47'  north, 
longitude  150°  2'  east,  from  a  depth  of  4234  fathoms,  con- 
sisted almost  entirely  of  diatomacese,  principally  Coscinodi^ 
cus  and  Biddidphicu 

Among  other  interesting  results  from  examination  of  the 
deep-sea  soundings  of  the  Ttiscarora^  we  may  mention  the 
occurrence  of  undoubted  living  foraminifeiu,  not  derived 
sui*face  forms,  at  a  depth  of  2711  fathoms.  At  this  depth,  as 
might  be  expected  from  the  large  amount  of  carbonic  acid, 
no  calcareous  organisms  could  exist,  and  none,  except  a  stray 
globigerinay  too  recently  dropped  to  be  dissolved,  were  found; 
but  there  were  multitudes  of  sandy  LagenidcB^  some  very 
lai*ge ;  also  Lituoldios  (especially  L.  cananensis^  and  various 
TVochammincB  and  DentalincB,  with  polished  sandy  tests  like 
Trochammina).  But  the  most  noteworthy  fact  was  the  oc- 
currence of  Orbulina^  not  with  calcareous  or  sand-incrusted 
calcai'eous  tests,  but  with  shells  wholly  of  sand  grains,  and 
perfect  in  shape,  too  large  and  heavy  to  have  ever  floated. 
The  abundance  and  character  of  all  these  forms,  along  with 
which  were  numerous  sand  tubes  and  great  numbers  of  Acan- 
thometrincBy  ThaUassicoUincSy  and  PolycystincB^  preclude  the 
idea  of  dropped  surface  forms.  In  another  sounding,  of  108 
fathoms,  were  fine  specimens  of  Zdngtdinaj  and  some  trans- 
parent enough  to  show  distinctly  the  early  growth,  a  rapidly 
increasing  spiral,  which  is  masked  entirely  in  the  fully  devel- 
oped, and  more  or  less  sandy  rectilineal  tests  of  the  matured 
form.  At  a  depth  of  1625  fathoms,  specimens  were  found  of 
the  genus  Ellipsoidina  of  Professor  Seguenza,  hitherto  only 
known  as  fossil  from  the  miocene  marls  around  Messina. 

In  a  paper  read  before  the  Royal  Society,  November  26, 
1874,  by  Professor  C.  Wyville  Thompson,  the  origin  of  the 
calcareous  formation  known  as  ^  globigerina  ooze  "  is  attrib- 
uted to  surface  organisms,  as  advocated  by  the  late  Professor 
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Bailey,  of  West  Point,  and  others;  and  in  partial  proof  that 

all  the  organisms  entering  into  its  composition  are  dead,  the 

statement  was  made  that  ''  there  are  never  spines  on  the 

globigerinm  from  the  bottom,  even  in  the  shallowest  water." 

This  is  a  mistake,  as  the  spinous  globigerinsa  were  quite 

abundant  in  the  soundings  from  the  Gulf  of  Campeche  made 

during  the  summer  of  1874,  during  the  cruise  of  the  United 

States  steamship  Fortune,  from  depths  of  between  64  and  210 

fathoms. 

ETBNOLOGT. 

Our  summary  of  progress  in  Anthropology  and  Ethnology 
will  embrace : 

1.  An  account  of  prehistoric  researches  in  various  parts  of 
the  world. 

2.  A  record  of  investigations  among  living  tribes  of  men. 

3.  A  synopsis  of  discussions  upon  general  and  special  prob- 
lems. 

4.  A  report  of  improved  apparatus  of  research;  of  expe- 
ditions and  instructions  to  observers;  of  anthropological  so- 
cieties and  sections  of  general  societies,  and  their  published 
Proceedings;  of  museums  and  notable  private  collections ;  of 
periodicals,  wholly  or  in  part  devoted  to  anthropology ;  and 
of  the  bibliography  of  the  subject  since  the  publication  of 
our  last  volume. 

I.  PBBHISTOBIC  BESBABCHES. 

America* — ^The  Alaska  Commercial  Company  has  presented 
to  the  National  Museum  eight  mummies  from  the  cave  of 
Kagamil,  Aleutian  Islanda  They  resemble  those  from  Peru, 
being  doubled  up  and  wrapped  in  the  finest  furs  and  grass 
matting. 

Alphonse  L.  Pinart  publishes  an  account  of  his  exploration 
of  the  cave  of  Aknanh,  Island  of  Ounga. 

Le  P^re  P6titot,  in  a  long  communication  to  the  Paris 
Geographical  Society,  describes  the  stone  and  bone  imple- 
ments found  in  the  Mackenzie  River  district. 

Some  of  the  most  extensive  and  successfiil  researches  ever 
made  in  American  archeology  are  being  conducted  by  Mr. 
Paul  Schumacher,  under  the  auspices  of  the  Smithsonian  In- 
stitution, on  the  west  coast  of  the  United  States  from  Oregon 
to  the  Santa  Barbara  Islands.    Hundreds  of  skulls  have  been 
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exhumed,  and  the  amount  of  mortars,  pestles,  stone  imple- 
ments of  every  sort,  pottery,  burial  deposits,  etc.,  is  simply 
incredible.  A  partial  repoi*t  of  his  labors  will  be  found  in 
the  Smithsonian  Report  for  1 874.  The  finest  specimens  of  his 
collection  will  be  exhibited  at  the  Centennial.  Further  re- 
ports on  California  will  be  found  in  the  paper  of  A.  S.  Hud- 
son, M.D.,  '*  On  Shell-mounds  in  Oakland,  California"  (Proc. 
Cal.  Acad.,  1874),  and  that  of  Mr.  L.  G.  Yates»  on  "  Aborigi- 
nal Mounds  in  California"  (Am.  Assoc,  1875).  The  i*esearch- 
es  of  Stephen  Powers  in  Northern  California,  and  of  Rev. 
Stephen  Bowers  in  Santa  Barbara,  are  also  to  be  noticed. 

The  government  surveyors  of  the  Great  Interior  Basin 
have  been  as  fortunate  as  usual  in  discovering  relics  of  an- 
cient populations. 

Messrs.  Holmes  and  Jackson  have  examined  a  series  of 
rock- shelter  dwellings,  towers,  burial-places,  etc.,  and  have 
recovered  a  great  number  of  inscriptions  from  the  face  of  the 
cliffs  in  Southwestern  Colorado  and  Northeastern  Arizona, 
on  the  River  San  Juan  and  its  tributaries.  The  most  inter- 
esting of  their  discoveries  in  1874  are  described  in  Bancroft 
("  Native  Races,"  Vol.  IV.,  Chap.  XL).  Their  last  summer's 
finds  are  graphically  detailed  in  the  i\^  Y.  Herald  letters. 

Professor  R.  J.  Farquharson  read  a  paper  before  the  Amer* 
ican  Association  at  Detroit  on  '^  Recent  Mound  Explorations 
at  Davenport,  Iowa."  Mr.  Henry  Gilman  gave  an  account 
of  the  ancient  men  of  the  great  lakes,  with  especial  refer- 
ence to  flattened  tibiae.  In  the  Smithsonian  Report  for  1875 
the  same  author  will  describe  skull  perforations  from  the 
same  district,  of  which  ho  has  observed  about  twenty  ex- 
amples. The  following  communications  were  also  made  to 
the  Detroit  meeting:  ^*0n  Mound  Explorations  in  Kent 
County,  Michigan,"  by  Professor  E.  A.  Strong  and  W.  C.  Cof- 
finberry ;  "  On  Archaeology  in  Wyoming,"  by  F.  B.  Comstock ; 
"On  Ancient  Structures  of  New  Mexico,"  by  E.  D.Cope ;  "On 
Indian  Mounds  and  Shell-heaps  near  Pensacola,  Florida,"  by 
Dr.  George  Sternberg. 

Dr.  C.  Schmidt  read  before  the  German  Association  at  Mu- 
nich a  memoir  on  American  mounds  compared  with  remains 
of  old  mounds  in  Southern  Germany.  Mr.  Joseph  Wilcox 
describes  in  the  Proceedings  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia  an  ancient  burial  custom  in  Tennessee. 
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The  State  Archaeological  Association  of  Indiana  held  a 
meeting  on  September  29th  and  dOth,  to  take  measarea  for 
preserving  the  monuments  of  the  state.  Other  states  of  the 
J&iississippi  Valley  are  engaged  in  the  same  laudable  work. 

Dr.  N.  J0I7  has  an  article  in  La  NiUure  (January  23, 1875) 
on  "  L'Homme  Primitif  Am4ricain." 

In  Jletnsta  de  Antropotogiaj  Madrid,  February  and  May, 
1875,  is  an  article  entitled  ^^De  las  Armas  offensivas  y  de- 
fensivas  de  los  Primitivos  Americanos.'* 

Mr.  Hyde  Clarke  has  just  published,  through  Tiiibner  & 
Co.,  in  pamphlet  form,  his  article  in  the  Journal  of  the  An- 
thropological  InetUute  entitled  ^'Researches  in  Prehistoric  and 
Protohistoric  Comparative  Philology,  Mythology,  and  Archss- 
ology  in  Connection  with  the  Origin  of  Culture  in  America, 
and  the  Accad  or  Sumerian  Families."  The  author  attempts 
to  utilize  the  latest  investigations  of  cuneiform  inscriptions 
in  unveiling  the  mysteries  of  American  colonization. 

The  eighth  Annual  Report  of  the  Peabody  Museum  con- 
tains an  account  of  the  Swallow  Collection,  the  Collection 
of  Professor  Wyman  in  Florida,  and  reports  of  smaller  North 
American  donations. 

The  **'  Congr^s  International  des  Am^ricanistes''  was  held 
at  Kancy  from  July  19th  to  22d.  The  programme  was  as 
follows : 

J^ira  Meeting. — ^History  of  Ancient  America,  and  ante^o- 
Inmbian  relations  with  the  Old  World.    President,  M.  Torres 
Caicedo,  San  Salvador. 
^Second  Meeting, — ^Ethnology.    President,  Professor  Hynes, 
Boston. 

TTiird Meeting. — ^Language.  President,Waldemar  Schmidt, 
Copenhagen. 

fourth  Meeting. — ^Arch»ology.  President,  Fr.  von  Hell- 
wald. 

The  following  gentlemen  presented  papers : 

iiL  Gravier.    The  Dighton  Rock  inscription. 

M.  Foucheuz.  The  Relation  of  the  Buddhidts  with  America 
at  the  commencement  of  our  era. 

M.  Lucien  Adam.  The  legend  of  Hoei-Chin,  and  the  claims 
of  Mexico  to  be  the  Fon-Sang  of  the  voyagers. 

The  l^ends  of  the  lost  Atlantis,  of  PhoBnician  voyagers  to 
our  shores,  and  of  Phcenician  inscriptions,  met  with  little  fa- 

7* 
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vor.  The  opinion  of  M.  Dally^  that  in  studying  American 
primitive  history  the  purest  scientific  processes  should  be 
employed,  met  with  general  approval. 

M.  le  Baron  de  Bretton,  delegate  of  the  Eang  of  Denmark, 
presented  an  important  paper  on  the  discoveries  of  the  North- 
men. 

In  the  second  meeting,  the  following  gentlemen  partic- 
ipated : 

Dr.  Paul  Broca.  On  the  deformed  skulls  of  the  Chibchas 
and  other  tribes. 

M.  L.  Petitot.    On  the  Southern  origin  of  the  Esquimaux. 

M.  Mader  de  Montjau.    On  the  indigenes  of  Hay  ti. 

M.  Jules  Ballet,  of  Guadaloupe.  On  the  Caribs  of  the  An* 
titles. 

In  the  third  meeting,  papers  were  read  by : 

M.  Pacheco  Zigarro,  of  Cuzco.    On  the  Quichua. 

M.  Leon  de  Rosny.  On  the  systems  of  deciphering  the 
Maya. 

M.  Julien  Adam,  for  M.  Julien  Vinson.  On  the  pretended 
analogy  between  the  New  World  tongues  and  the  Basque 
language. 

In  the  fourth  meeting  the  following  gentlemen  took  part: 

M.  Oscar  Comcttant  Music  in  America  before  Columbus. 
''The  Peruvian  flute  is  sad, timid, and  prophetic;  and, after 
having  presided  over  the  magnificent  f^tes  of  the  Incas,  serves 
to  console  their  descendants  in  degradation  and  slavery.^' 

M.  Waldemar  Schmidt.  On  sketching  and  other  art  mani- 
festations among  native  Greenlanders.  ^ 

The  executor  of  the  will  of  Mr.  George  Latimer  has  sent 
from  Porto  Rico  to  the  Smithsonian  Institution  the  magnifi- 
cent prehistoric  collection  of  that  gentleman,  embracing  36 
sacrificial  yokes  (?),  a  large  number  of  mammiform  stones  of 
various  pattenis,  a  beautiful  collection  of  celts,  besides  a  va- 
riety of  other  materials. 

In  Scribner*s  Monthly  for  August  is  an  illustrated  article 
on  the  '*  Stone  Age  of  the  Antilles." 

Mr.  Herbert  Spencer's  "  Descriptive  Sociology,"  Div.  II., 
Pt.  L,  B,  is  devoted  to  Mexicans,  Central  Americans,  Chib- 
chas, and  Peruvians. 

Vol.  I.  of  Pinart's '' Biblioth^ue  de  Linguistiqne  et  d'Eth- 
nographie  Am^ricaines,"  is  devoted  to  the  '^  Lingua  Chia- 
paneca." 
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Lopez  Borregnero  has  published  in  Madrid  this  year  his 
work  entitled  ^'  Los  Indios  Caribes,  Memorias  Interessantes 
de  Venezuela.' 

Mr.  Hutchinson  continues  his  interesting  researches  among 
Peruvian  antiquities.  He  objects  to  having  them  all  ascribed 
to  the  Incas.  He  agrees  with  Mr.  Baldwin  that  the  original 
South  Americans  were  the  oldest  people  on  the  continent, 
and  that  *Hhe  mythical  cradle  of  the  Incas  will  be  sought  in 
the  National  Library  at  Madrid,  instead  of  in  the  Lake  of 
Titicaca,  to  which  latter  place  it  is  assigned  by  the  Hackluy  t 
Society.** 

In  the  Itevue  cP Anthropologies  No.  1, 1876,  M.  Ber  makes  a 
communication  on  the  prehistoric  populations  of  Ancon,  Peru, 
with  an  appendix  by  M.  Topinard.  Professor  Bastian  is  now 
traveling  in  Pei*u  and  Ecuador,  examining  their  antiqui- 
ties. 

Dr.  Reiss,  of  Riobamba,  Ecuador,  sent  to  the  German  An- 
thropological Society,  in  1874,  some  interesting  remains  of 
the  times  of  the  Incas.  Professor  Seebach  at  the  same  meet- 
ing gave  an  ethnographical  scheme  of  the  Central  American 
tribes. 

Professor  Hartt,  in  his  treatise  on  pottery,  promises  an  ex- 
tended work  on  Brazilian  antiquities. 

Francesco  P.  Moreno  has  published  in  Buenos  Ayres,  '^  No- 
ticias  sobre  antiquidadesf  de  los  Indios  del  tempo  anterior  & 
la  Conquista  de  Buenos  Ayres.'' 

The  most  interesting  prehistoric  find  from  South  America 
is  the  skeleton  of  a  foetus  from  Peru,  presented  to  the  mu- 
seum of  the  Laboratory  of  Aathropology  of  Paris  by  Dr. 
Bourrie.  Dr.  Paul  Broca  has  made  a  thorough  examination 
of  this  specimen  with  reference  to  the  pretended  '^os  de  Pln- 
cay^or  the  uniform  occurrence  of  a  supernumerary  bone  in 
this  race,  similar  to  the  intne]5arietal  of  some  mammals.  He 
concludes,  '*  It  is  certain  that  the  great  majority  of  Peru- 
vian skulls  do  not  possess  this  intraparietal  bone,  but  the 
phenomenon  occurs  often  enough  to  i*ender  it  probable  that 
it  occurs  more  frequently  among  the  Peruvians  than  in  any 
other  race.** 

The  whole  subject  of  North  American  Archasology  is  re- 
viewed in  the  fouith  volume  of  Bancroft's  '^  Native  Races," 
embracing  among  other  matters  tlie  Litest  researches  of 
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Messrs.  Holmes  and  Jackson  among  the  rock-shelter  struct- 
ures, stone  towers,  etc.,  of  Arizona  and  New  Mexico, 

Europe. — ^In  the  Belfast  volume  of  the  British  Association 
(p.  116)  is  a  most  interesting  abstract  of  Sir  William  Wilde's 
address  before  the  Anthropological  Department,  on  the  sub- 
ject of  the  early  races  who  peopled  Ireland  in  consecutive 
order,  their  remains  still  existing,  and  an  inquiry  as  to  what 
vestiges  of  these  different  waves  of  population  remain  to  the 
present  hour. 

In  discussing  the  names  of  the  rivers  and  peoples  in  Ire- 
land, Hyde  Clarke,  before  the  same  meeting,  called  atten- 
tion to  the  similarity  of  many  of  them  with  those  of  the  civ- 
ilized tribes  of  North  America.  This  was  not  due  to  the 
Phoenician,  but  to  the  much  earlier  period  of  civilization 
called  the  Sumir  and  the  Accad  of  Babylonia,  when  the 
world  was  of  one  official  speech,  and  great  monumental 
cities  were  raised  by  people  speaking  allied  languages  in 
Southern  Europe,  Asia  Minor,  Babylon,  India,  China^  Peru, 
and  Mexico. 

Before  the  British  Association  this  year  the  following 
papers  on  European  ArchsBology  were  read  : 

Canon  Rawlinson, "  On  the  Ethnography  of  the  Cymbri." 
The  authority  of  CsBsar  and  Tacitus  in  favor  of  the  German- 
ic origin  of  this  ancient  race  was  set  aside  for  the  belief  in 
their  afSnity  with  the  Celts.  This  elicited  from  Mr.  Free- 
man a  warm  eulogy  on  the  historians  in  question.  Dr.  Bed* 
doe  and  the  Rev.  J.  Earle  supported  the  paper. 

Professor  RoUeston, "  On  the  Long  Barrow  Period,"  which 
he  divides  into  three  epochs.  In  the  earliest,  the  dead  were 
buried  in  chambers  or  galleries  so  constructed  as  to  admit 
of  successive  interments.  In  the  next  period  the  dead  were 
buried  unburned  in  cists.  In  the  third,  cremation  was  prac- 
ticed. 

W.  Mortimer,  "  On  the  Crania  of  the  Round  Barrows  of 
the  Yorkshire  Wolds.'* 

W.  Pengelly,  F.RS., "  On  the  excavation  of  Kent's  Cave," 
and  Mr.  R  H.  Tiddeman  on  the  "Victoria  Cave."  The  pres- 
ident of  the  section,  Dr.  T.  Wright,  commenting  on  the  re- 
ports, was  of  the  opinion  that  no  direct  evidence  had  been 
found  that  man  existed  in  the  British  Isles  previously  to 
the  glacial  period.    Mr.  Pengelly  will  deliver  a  course  of 
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lectares,  the  coining  season,  before  the  Glasgow  Lecture  As- 
sociation, on  Kent's  Cavern — its  testimony  to  the  antiquity 
of  man. 

Mr,  Brooke  Pennington  (Dec.  8th,  1874)  read  a  paper  be- 
fore the  Anthropological  Institute  on  the  tumuli  and  stone 
circles  near  Castleton,  in  Derbyshire.  He  gave  a  full  ac- 
count of  the  explorations  of  the  barrow  of  Eidoa  Hill,  forty- 
nine  feet  in  diameter,  containing  remains  of  man,  horse,  rat, 
and  pieces  of  wrought  antler.  The  Rev.  S.  Magens  Mello 
also  spoke  of  a  bone-cave  in  Cresswell  Crags,  on  the  eastern 
border  of  Derbyshire. 

In  France  the  greatest  activity  prevails  with  reference  to 
researches  in  definite  localities,  and  concerning  the  strata  of 
population  successively  inhabiting  the  different  departments. 
In  addition  to  the  BuUetin  de  la  SoeUti  d^Anthropclogie, 
two  able  periodicals,  Hevue  d^AiUhrcpologiey  and  MaJiiri<mx 
powr  PJBietoire  primitive  et  ncUurelle  de  PMommey  are  devoted 
entirely  to  anthropological  investigations. 

Before  the  French  Association,  Dr.  Lagnean  I'ead  a  long 
and  scholarly  memoir  on  the  ethnogeny  of  the  populations 
of  the  northwest  of  France,  passing  in  review  the  different 
peoples  concerned  in  the  ancient  and  present  occupation  of 
the  region  between  the  sea,  the  Saone,  and  the  Loire.  In 
prehistoric  times,  some  dolichocephalic  skulls,  and  two  kinds 
of  brachycephalic  skulls — the  one  kind  small,  the  other  large 
and  voluminous— assert  the  existence  of  at  least  three  dis- 
tinct races.  The  author  cited  both  classic  authorities  and 
modern  researches  to  establish  his  conclusions ;  and  from  the 
discussion  awakened  we  conclude  this  to  be  one  of  the  most 
important  papers  read. 

M.  Chantre  also  read  a  report  on  excavations  made  by 
the  Archseological  Society  of  Cbarente.  iL  Phijip  Salmon 
gave  a  description  of  his  discoveries  at  Grand  If  one,  com- 
mune of  Ylnneuf  (Yonn6).  M.  de  Baye  reported  having  ex- 
tracted from  the  grottoes  of  Baye  (Mame)  54  skulls :  28  of 
men,  24  of  women,  and  2  of  children. 

Parts  XVL  and  XVII.  of  "  ReliquiaB  Aquitanicw"  have 
appeared,  the  former  containing : 

Chapter  XXHL  Observations  on  the  birds  whose  bones 
have  been  found  in  the  caves  of  the  southweist  of  France, 
by  Alphonse  Milne-Edwards. 
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Chapter  XXIV.  Notes  on  objects  of  stone  from  the  caves 
of  Les  Eyzies,  valley  of  Vezere,  Perigord,  by  Professor  T. 
Rupert  Jones. 

Chapter  XXV.  (extending  into  Part  XVII.).  Fossil  man 
from  La  Madelaine  and  Laugerie  Basse,  by  E.  T.  Hamy : 

*^  The  human  bones  from  La  Madelaine,  Laugerie  Basse, 
Bruniquel,  eta,  have  recently  been  compared  with  those  of 
the  rock  shelter  of  Cro-Magnon,  and,  thanks  to  the  exagger- 
ated ethnic  characters  of  the  latter,  a  number  of  peculiarities 
of  the  second  order,  which  at  first  escaped  notice,  have  been 
recognized  and  appreciated.  We  have  been  able  up  to  a 
certain  point  to  classify  the  characters,  the  degree  of  the 
fixity  of  which  has  been  brought  out  by  all  these  compari- 
sons, consequently  to  determine  which  are  the  constant  feat- 
ures of  a  race,  and  which  are  individual  variation,  and  the 
amount  of  the  latter,  and  finally,  with  the  aid  of  this  deter- 
mination, to  commence  the  study  of  the  extension  of  the 
ethnic  group  in  space  and  time.''  Part  XVll.,  containing  the 
closing  chaptera  and  full  indexes,  finishes  up  the  work. 

The  origin  and  spread  of  the  Basques  is  eliciting  a  great 
deal  of  discussion  in  France  and  the  rest  of  Europe.  Dr. 
Paul  Broca,  in  Hevue  d'*Anthropologie^  No.  1,  1875,  has  a 
long  and  interesting  article  on  the  subject.  In  the  Journal 
of  the  Anthropological  Institute,  the  Rev.  Wentworth  Web- 
ster reviews  at  length  the  article  of  Boyd  Dawkins  in  the 
FortnigkUy  of  September,  1874,  on  the  same  subject. 

At  the  Geographical  Exposition,  Paris,  a  prehistoric  chart 
of  France  was  exhibited  by  M.  Mortillet.  The  same  author 
has  completed  a  scheme  of  French  early  history. 

The  Paleolithic  Age  he  divides  into  four  epochs : 

St.  Acheul.     (Almond-shaped  flaked  axe.)    The  oldest. 

Mottstier.   (Flint  arrow-heads  and  scrapers,  bilateral  flake.) 

Solutr&   (Bay-leaf  shaped  aiTow-head,  bilateral  chipping.) 

Madelaine.     (Barbed  bone  arrow-heads  and  flint  knives.) 

The  Neolithic  Age  has  one  epoch : 

Robenhausen.  (Polished  stone  a:ices,  flint  arrow-beads, 
serrate  chipping.) 

The  JBrome  Age  has  two  epochs : 

Morgien.     (First  appearance  of  bronze.) 

Larnaudien.  (Objects  hammered  out,  greater  variety  and 
finish.) 
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The  Iron  Age,  I^otohutoric  M'a,  has  two  periods  —  the 
Tumtdtis  and  the  Gallic. 

The  Ttimidus  Period  has  one  epoch : 

Hallstattien.     (First  appearance  of  iron.) 

The  OaUic  Period  is  called 

Mamien :  epoch  of  the  Mame,  Helvetian  epoch,  third  La- 
custrian  epoch.    (Appearance  of  money.) 

The  Iron  Age,  JBtstoric  Era,  has  two  periods — the  Ro- 
man  and  the  Meromngian. 

The  Roman  Period  has  two  epochs : 

Lagdanien«     (Roman  money  and  industry  prevailing.) 

Champdolien.     (Decadence  of  art  and  industry.) 

The  Merovingian  Period  is  called 

Wabenien  :  epoch  of  Waben,  Frank  or  Burgundian  epoch, 
Helveto-Burgundian  epoch,  Germanic  epoch.  (Roman  in- 
dustry replaced  by  forms  entirely  new.)  — "  Mat^riaux," 
1875,  Aug.,  p.  31S  ;  and  ^Tableau  Arch,  de  la  Gaule,''  Paris, 
E.  Leronx.  . 

A  communication  made  by  Dr.  Pruni^res,  of  Marvejols,  be- 
fore the  meeting  of  the  French  Association  for  the  Advance- 
ment of  Science  at  Lille,  treated  of  the  curious  artificial  per- 
forations common  among  the  neolithic  skulls  of  the  Loz^re. 
These  perforations  vary  in  the  pieces  exhibited  from  an  inch 
to  an  inch  and  a  quarter  in  diameter.  Near  the  perforated 
skulls  were  found  rings  of  cranial  bone,  which  seemed  to 
be  designed  as  amulets.  They  were  evidently  worked  with 
flint  tools.  The  men  of  the  polished  stone  age  practiced 
trepanning ;  for  if  some  of  the  skulls  appear  to  have  been 
perforated  after  death,  others  were  treated  during  life,  and 
the  patients  had  lived  for  years  afterward.  One  skull  pre- 
sented three  perforations,  made  near  each  other  upon  a  line 
fore  and  aft.  There  is  no  distinction  of  age,  the  excisions 
occun*ing  upon  in&nts  as  well  as  upon  adults.  The  motive 
of  this  strange  custom  was  either  medical  or  superstitious. 
They  probably  attributed  disease  to  supernatural  agencies. 
The  evil  spirit  escaped  through  the  opening  made  by  the 
sorcerer,  who  wrapped  the  operation  in  a  shroud  of  mystery 
by  preserving  the  detached  piece  as  a  precious  relic  From 
the  appearance  of  these  facts  reported  by  the  learned  archte- 
ologist  of  Loz&re,  he  said  that  a  new  light  had  been  shed 
upon  the  intellectual  state  of  man  in  the  polished  stone  age. 


clx  GENERAL  SUMMARY  OF  SCIENTIFIC  ANP 

It  explained  his  religious  conceptions,  and  confirmed  the  dis- 
covery of  the  figare  of  a  goddess  in  the  cavenis  of  Baye 
(Marne).  M.  Broca  remarks  that  perforated  skulls  were 
found  also  at  the  last-named  station.  Among  the  skulls 
dug  up  by  General  Faidherbe  were  found  two  in  the  same 
condition.  Dr.  Chil,  from  the  Canary  Islands,  said  that  per- 
forated skulls  had  been  found  in  the  ancient  burial-places  of 
his  country. 

Attention  was  also  called  to  an  example  from  the  grotto 
of  Lorde,  upon  which  M.  Hamy  and  M.  Chaplain-Duparc 
gave  some  interesting  details.  A  similarly  perforated  or 
trepanned  skull  was  found  by  Mr.  £.  G.  Squier  among  some 
ancient  Peruvian  crania  collected  by  him.-— J?t«/Z,  Soc.  d^An- 
thro.y  1874, 2  fasc,  pp.  185, 205,  and  1875,  p.  54^,  555 ;  Comp- 
tea  Hendusy  1874,  LXXIX. ;  jPop,  Scl  Monthlt/,  Sept.,  1875, 
p.  607. 

Before  the  French  Association,  1875,  M.  Qhauvet  reported 
the  same  phenomenon  in  the  tumuli  of  Gharente.  A  discus- 
sion by  Dr.  Broca  and  others  eneiued.  See  also  in  Part  IL 
of  this  paper  under  Sanson, 

M.  Choquet,  in  his  excavations  near  Montereau  (Seine  et 
Marne),  has  discovered,  in  connection  with  pottery,  vases, 
and  polished  flint  hatchets,  forty-four  distal  ends  of  humeri, 
which  have  the  olecranian  fosse  piercing  the  bone  similarly 
to  those  mentioned  by  Mr.  Henry  Gilman  in  the  Michigaa 
mounds. 

M.  E.  Baudrimont  has  discovered  in  the  dolmen  of  Font- 
Real  (Aveyron)  a  fragment  of  the  lower  part  of  a  tibia  ex- 
hibiting an  exostosis  produced  by  a  flint  arrow-head  driven 
in,  not  by  the  point,  but  by  the  barbs,  and  iii  such  a  position 
that  the  projector  was  either  below  or  pursuing  the  subject. 
The  difficulty  of  conceiving  how  an  arrow  could  have  been 
shot  into  such  a  position  inclines  M.  Baudrimont  to  think 
that  we  have  here  an  example  of  primitive  surgery. 

The  subject  of  Swedish  ArchsBology  is  described  in  the 
work  of  Oscar  Montelius,  entitled  "  Sur  les  tombeanx  et  la 
topographic  de  la  Suede  pendant  Page  de  la  pierre." 

0.  Engelhardt  ('*  MatSriaux,"  1875,  liv.  1,  p.  68)  gives  an 
account  of  a  tumulus  excavated  by  him  in  Laland,  Den- 
mark. In  the  same  volume  (page  350)  is  a  risumi  of  arch- 
s&ological  work  done  in  Denmark  since  1869. 
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We  have  also  received  the  report  of  the  Museum  at  Co- 
penhagen,  by  Waldemar  Schmidt,  coDtaining,  among  other 
matters,  an  illustrated  account  of  some  Porto  Rico  stone  im- 
plements. 

A  new  pile-dwelling  was  lately  discovered  at  the  Swiss 
hamlet  of  Yingelz,  not  far  from  Biel,  where,  at  a  depth  of 
only  about  three  or  four  feet  below  the  surface,  a  platform 
was  found  resting  upon  piles,  and  composed  of  beams  nearly 
a  foot  thick. 

The  most  interesting  prehistoric  Swiss  discovery  is  that 
of  Dr.  Scheuermann,  of  Basle,  who  called  the  attention  of 
Professor  Butimeyer  to  the  fact  that^  while  observing  the  im* 
pression  of  plants  in  the  lignite  (Schieferkohle),  he  noticed  a 
number  of  pointed  sticks  resembling  in  appearance  the  sur- 
rounding coaL  These  Professor  Rutimeyer  thought  to  be 
of  the  species  Abies  escceka,  and  certainly  showing  evidence 
of  human  workmanship.  He  moi'eover  regarded  them  as 
contemporaneous  with  the  coal.  This  coal  is  not  only  over- 
laid with  glacial  drift,  but  at  least  in  some  places  (Metzikon, 
etc.)  its  substratum  is  of  an  erratic  natuce.  If  the  Profess- 
or^s  conclusions  iti*e  correct,  we  have  here  evidences  of  hu- 
man work  contemporaneous  with  El^hcts  arUiquus,  Rhinoc- 
eros murkii,  cave  bear,  and  aurochs  in  an  interglacial  period. 

The  annual  meeting  of  the  Grerman  Anthropological  So* 
ciety  was  held  at  Munich  froo^  the  9th  to  the  11th  of  Au- 
gust. The  most  flattering  repoits  were  received  with  ref- 
erence to  the  prehistoric  charts  of  Germany,  which  when  fin- 
ished will  enable  us  to  draw  up  for  that  country  a  scheme 
of  history  similar  to  M.  Mortillet's  archseologic  charts  of 
Gaul.  Professor  Schaafhausen  presented  a  rep(^  upon  the 
expenses  incurred  in  excavating  at  Klusenstein,  the  cave  of 
Honnethal,  and  Martin's  cave  near  Letmath.  Professor 
Virchow  spoke  of  some  peculiar  foi'ms  of  skulls  from  the 
islands  of  the  Zuyder  Zee,  and  of  the  exhaustive  work  of 
J.  Wilhelm  Sprengel  on  the  skulls  of  the  Neandeithal  type. 
(Brunswick,  Vie weg  &  Son,  1875.) 

In  the  report  of  the  association  for  1874  is  a  paper  by 
Herr  Virchow  on  the  areas  of  brachycephalio  skulls  in  pre- 
historic and-  historic  times,  in  Germany.  Dr.  Much,  at 
Munich,  gave  an  account  of  archaeological  researches  in 
1874  among  the  old  German  habitations  and  forts  in  liOwer 
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Austria,  especially  on  the  Donau  and  the  March. — MUtheiU 
der  Anth.  Ges.  in  Wlm^  1875,  Nos.  2,  3, 6,  7. 

Herr  Eckers  made  a  report  on  researches  into  the  remains 
of  the  Celts  in  Sputh  Germany.  "  Philology  and  archaeol- 
ogy testify  to  the  presence  of  the  Celts,  but  Celtic  skulls  are 
unkpown  among  us.  Cemetei-ies  containing  dolichocephalic 
Germans  exist  every  where,  while  in  the  tumuli  graves,  es- 
pecially in  Schwarzwald,  the  brachycephalic  skull  prevails. 
Have  the  Germans  in  their  immigration  into  their  present 
abodes  found  a  people  whom  they  partly  destroyed,  but 
from  whom  the  tumuli  graves  proceed?''  The  discussion 
of  the  Celt  question  was  taken  up  by  Virchow,  Eollman, 
Schaafhausen,  Desor,  Lindenschmidt,  Mehlis,  Marggraf,  and 
others.  Virchow  also  made  a  communication  on  the  dikes 
of  defense  in  Posen. 

Major  Wurdinger  gave  a  brief  account  of  the  prehistorio 
finds  in  Bavaria.  **•  The  Stone,  Bronze,  and  Iron  Ages  are 
not  sharply  divided  here.  Near  Roseiing  a  stone  celt  was 
found  with  an  iron  sword.  In  a  mound  on  the  Salzach  a 
stone  hammer  was  found  with  bronze  rings  of  the  later  Ro- 
man period.  In  the  palafittes  of  Stamburger  Lake,  rude  and 
polished  stone  implements  predominate  over  bone  and  horn.'' 

The  following  interesting  papers  have  been  read  before 
the  Anthropological  Society  of  Vienna: 

"Prehistoric  Discoveries  in  Lower  Austria  in  1874,"  by 
Heinrich  Graf  Wurmbrand. 

"  Results  of  Palafitte  Researches,"  by  the  same. 

"  On  Microcephaly,"  by  Dr.  A.  Zuckerkandl. 

"  Prehistoric  Objects  from  Schttttenhofen  (Bohemia),"  by 
J.  Woldrich. 

"  A  Macrocephal  Turkish  Skull,"  by  A.  Weisbach. 

"The  Bone-cave  of  Thayngen,  near  Schaffhausen,"  by  L. 
Rutimeyer  (see  Annual  Eecord^  1874,  p.  cxxi.).  Professor 
Merk  has  published  an  account  of  this,  a  translation  of 
which  by  J.  R  Lee  is  issued  by  Longmans  &  Co.  The  next 
annual  meeting  will  be  held  at  Jena. 

A  shell  heap  has  been  discovered  near  Athens,  composed 
almost  entirely  of  a  species  of  murex,  and  of  others  furnish- 
ing coloring  matter.  It  is  therefore  concluded  that  this  is 
the  site  of  an  ancient  manufactory  of  the  celebrated  Tyrian 
pui*ple. 
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The  JVcUional  Quatterly  HevieWy  1875,  pt.  iv.,  has  an  article 
on  Prehistoric  Greece. 

The  whole  subject  of  the  European  Stone  Age  is  com- 
prehensively and  ably  presented  by  Dr.  Charles  Ran,  of 
New  York,  in  Ifarper^s  Magazine  from  April  to  September, 
1875. 

Africa. — ^Dr.  Chil  y  Naranjo  read  a  note  before  the  French 
Association  describing  the  superatitions  practices  of  the  an- 
cient Ganariens. 

There  is  an  account  of  old  Egyptian  culture  in  the  light 
of  modem  researches  in  Aualand  of  March  9th,  et  seq.,  with 
profuse  references  to  authorities. 

Hyde  Clarke  read  a  paper  before  the  British  Association 
at  Bristol  on  prehistoric  culture  in  India  and  Africa. 

Asia. — F.  Yon  Hellwald  treats  of  the  voyages  of  the  Phoe- 
nicians in  AusUmd^  January  4, 1875,  et  seq. 

The  surveys  of  the  Palestine  Exploration  Fund  have  been 
pushed  forward  this  season,  and  many  sites  have  been  iden- 
tified.  The  party  was  attacked  during  the  summer,  and 
some  of  them  wounded,  including  Lieutenant  Conder. 

The  American  Palestine  Exploration  Society  have  pushed 
their  work  forward  on  the  east  of  the  Jordan. 

Greorge  Smith  has  again  visited  the  Mesopotamian  valley. 
He  has  written  two  volumes  of  the  ^^  Ancient  History  from 
the  Monuments,"  and  he  has  been  able  to  recover  from  the 
fragments  in  the  British  Museum  the  legend  of  the  building 
of  the  tower  of  BabeL 

At  the  meeting  of  the  Anthropological  Institute,  Novem- 
ber 24, 1874,  Mr.  C.  Colesworth  read  a  communication  de- 
scribing the  ruined  towers  of  Palmyra,  containing  skulls  and 
other  human  remains,  which  were  examined  and  reported  on 
by  Professor  Busk. 

The  volume  of  Monier  Williams,  entitled  ^Indian  Wis- 
dom" (London,  1875,  8vo),  is  the  best  work  on  the  litera- 
ture, religion,  etc.,  of  the  ancient  Hindoos  for  the  general 
reader. 

General  Cunningham  has  issued  from*  Calcutta  his  report 
of  the  Archaeological  Survey  of  India.  James  Burgess  has 
also  published  (Ijondon,1875, 4to)  an  Archseological  Survey 
of  Western  India. 

Polynesia. — Herbert  Spencer's  Descriptive  Sociology  (No. 
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8,  Part  L,  A,  Division  L)  is  devoted  entirely  to  Types  of 
the  Lowest  Races,  Negrito  Races,  apd  Malayo-Polynesian 
Races. 

n.  ETHNOLOGY  OF  EXTANT  BACE3. 

America. — M.  Alphonse  L.  Pinart  has  published  it}  Paris 
this  year  ^^Ethnologie  de  la  Goto  Nord  Quest  de  PAm^- 
rique,"  and  other  pamphlets  on  the  same  subject,  M.  PAbbS 
Petitot  has  a  long  and  carefully  prepared  article  {J3ulL  Son:, 
de  Oeog.^  July,  Aug.,  Sept.)  on  the  geography  of  the  Athar 
basca-Mackenzie,  in  which  he  gives  an  exhaustive  account  of 
the  people,  dividing  them  into  Esquimaux,  Algonquins,  and 
D^n4-Dindjies;  the  last  named— commonly  called  Athabas- 
cans, Chippewyans,  orTinnehs — ^ai-e  a  large  family  of  Indians 
inhabiting  Western  Alaska,  Hudson  Bay  Territory,  British 
Columbia,  etc.,  back  from  the  sea.  The  author  also  at  the 
Congr6s  des  Am^ricanistes  gave  a  most  interesting  account 
of  his  residence  among  the  people  as  a  missionary.  He  will 
publish,  through  E.  Leroux,  Paris,  a  ^^  Dictionnaire  de  la 
Ijangue  D^n6-Dindjie  (Montagnais,  Peaux  de  Li^vres,Lou- 
cheux)." 

Mr.  James  6.  Swan,  under  the  auspices  of  the  Smithsonian 
Institution  and  the  Indian  Bureau,  will  make  an  interesting 
collection  from  the  northwest  coast  to  be  exhibited  at  the 
Centennial.  The  Rev.  M.  Eells  has  sent  to  the  Smithsonian 
Institution  a  manuscript  of  164  pages,  minutely  describing 
the  Twamish  Indians  of  Hood^s  Canal. 

In  the  Proceedings  of  the  California  Academy  for  1874, 
Mr.  Stephen  Powers  has  two  papers,  one  on  the  California 
aborigines  (392),  another  on  aboriginal  botany  (373).  In 
the  same  volume  is  an  illustrated  article  on  the  ^'  mesh  knot " 
of  the  Port  Simpson  Indians,  by  George  Davidson. 

The  Smithsonian  Report  for  1874  contains  an  interesting 
account  of  the  burial  of  a  squaw  in  San  Bernardino,  Cal.,  by 
W.  M.  King. 

General  H.  B.  Carrington  gave  an  account  before  the  Brit* 
ish  Association  of  the  Indians  of  Dakota. 

All  lovers  of  American  ethnology  will  hear  with  pleasure 
of  Mr.  Shea's  continuation'  of  American  Linguistics.  The 
new  series  will  commence  with  "•  A  Grammar  and  Dictionary 
of  the  Language  of  the  Hidatsa  (Gros  Ventres),"  by  Wash* 
ington  Matthews,  M.D.,  U.S.  A, 
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Major  J.  W.  Powell,  in  his  report  of  the  Explorations  of 
the  Colorado  River  of  the  West,  gives  some  notes  and  il- 
lastratioBS  of  the  ethnology  of  that  district.  His  long  ac- 
quaintance with  the  people,  and  their  perfect  confidence  in 
him,  make  him  one  of  the  most  reliable  historians  of  their 
cultnre.  He  has  a  large  collection  of  photographs  of  their 
principal  personages,  of  men,  women,  and  children,  singly 
and  in  groups,  engaged  in  their  characteristic  occupations. 
He  has  also  contributed  to  the  National  Museum  a  fine  col- 
lection  of  vessels,  clothing,  ornaments,  implements,  weapons, 
gambling  apparatus,  and  art-work,  many  of  which  will  grace 
the  CentenniaL  The  whole  subject  of  aboriginal  life  within 
the  United  States  will  be  fully  represented  on  that  occasion. 
A  pamphlet  of  instructions  has  been  sent  to  Indian  agents 
and  others,  and  materials  are  already  coming  in  from  every 
quarter,  and  of  the  most  interesting  character.  It  is  also 
proposed  to  display  the  living  tribes  by  a  family  of  four  or 
live  individuals  in  a  special  reservation  in  the  Philadelphia 
Park,  with  their  own  outfit  of  clothing,  dwelling,  imple- 
ments, etc. 

The  massive  work  of  Hubert  Howe  Bancroft  on  the 
**  Native  Races  of  the  Pacific  States,"  whose  first  volume 
was  merely  noticed  last  year,  is  now  completed.  The  hearty 
thanks  of  all  students  of  American  ethnology  are  due  to  the 
author  for  the  sseal  and  patience  with  which  he  has  prose- 
cuted his  labor.  We  have  no  space  for  a  summary  of  the 
contents  of  a  work  which  in  order  to  be  appreciated  must 
not  only  be  read  but  carefully  studied.  The  100  pages  of 
index  is  itself  a  remarkable  production. 

Dr.  J.  EL  Trumbull  delivered  a  long  and  scrupulously  pre- 
pared address  Upon  the  ** American  Language"  befoiie  the 
American  Philological  Association,  Newport,  July  13, 1875. 

Dob  Atuiand  (November  9,  1874)  has  a  carefully  written 
article  on  the  linguistic  researches  of  Dr.  Hermann  Berendt 
in  Central  America. 

Mr.  Henry  Hague  has  recently  sent  to  the  National  Mu- 
seum, the  instruments  of  a  full  band  of  music  of  the  Tactic 
Indians,  among  them  the  marimba,  so  graphically  described 
by  Arthur  Morelet. 

Franz  Keller,  in  his  accounts  of  his  tour  on  the  Amazon 
and  Madeira  Rivers,  describes  tl)e:babit  of  eating. clay  prac- 
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ticed  among  the  natives  of  the  forests  in  their  border  They 
are  so  addicted  to  it  that  the  prospect  of  a  speedy  and  mis- 
erable death  does  not  deter  them.  The  negroes  who  work 
the  plantations  are  compelled  to  wear  iron  masks,  and  are 
allowed  to  take  them  off  only  under  the  strictest  surveil- 
lance. Beasts  (excepting  the  jaguar)  and  birds  are  affected 
with  a  similar  appetite.  Hunters  take  advantage  of  the  fact 
by  hiding  on  moonlight  nights  near  one  of  these  clay  beds, 
called  barrieros,  to  which  the  deer  and  swine  come  to  eat 
earth,  and  the  jaguar  to  secure  his  prey. 

Charles  Frederick  Hartt,  A.M.,  chief  of  the  Brazilian  geo- 
logical survey,  has  published  at  Rio  Janeiro  *' Amazonian 
Tortoise  Myths ;"  among  others,  the  old  fable  of  the  tortoise 
and  the  hare  appears  as  the  tortoise  and  the  deer. 

In  JBiiUet.  Soc.  cPAnthropoloffie  (Paris,  1874,  2%  p.  222) 
Abb6  Durand  has  a  paper  on  the  Sambagues  of  Brazil.  In 
the  same  number  (p.  182)  is  a  paper  on  the  Apeicas. 

The  Hacklnyt  Society  has  published  ''The  Captivity  of 
Hans  Stade,  of  Hesse,  A.D.  1547-1555,  among  the  wild  tribes 
of  Eastern  Brazil,"  translated  by  Albert  Fortal,  Esq.,  of  Rio 
Janeiro,  and  annotated  by  Richard  F.  Burton. 

Mr.  Robert  Ellis  is  the  author  of  a  work  entitled ''  Peruvia 
Scythica,"  the  Quichna  language  of  Pern,  its  derivation  from 
Central  Asia,  with  the  American  languages  in  general,  and 
with  the  Turanian  languages  of  the  Old  World,  including 
the  Basque,  the  Lycian,  and  the  pre-Aryan  language  of 
Etruria  (London,  1875,  8 vo,  219  pp.). 

Two  individuals,  Bartola  and  Maximo,  who  have  been  ex- 
hibited in  Europe  and  America  since  1850  under  the  name 
of  Aztecs,  having  been  presented  i-ecently  to  the  Society  of 
Anthropology,  Paris,  by  M.  Topinard,  a  most  animated  and 
exhaustive  discussion  ensued  upon  the  descriptions  which 
have  been  given  of  them  by  Owen  and  others,  and  of  the 
subject  of  Microcephaly  in  general. — BuU,^  1875,  p.  30. 

Europe. — ^Dr.  Beddoe,  in  the  report  of  the  Belfast  Meeting 
of  the  British  Association,  has  an  abstract  of  his  paper  on 
the  modern  ethnological  migrations  in  the  British  Isles. 

Attention  is  again  called  to  M.  Lagneau's  paper  before  the 
French  Association,  mentioned  under  a  previous  heading. 

Herr  Schaafhausen  read  befoi*e  the  German  Anthropolog- 
ical Society  at  Munich  a  paper  on  the  early  migrations  of 
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the  Lapps,  and  Yirohow  also  gave  a  risumi  of  the  Lapp  con- 
troversy. M.  Venioakoff's  essay,  to  be  hereafter  mentioned, 
treats  of  the  same  subject. 

At  the  same  meeting  Yirchow  made  a  report  of  investiga- 
tions concerning  the  color  of  the  skin,  hair,  and  eyes  of  the 
children  in  public  schools.  Scholara  examined,  760,000; 
66}  per  cent,  light-eyed,  33^  per  cent,  dark-eyed ;  54  per  cent, 
blonde-haired,  41  per  cent,  brown-haired,  5  per  cent,  black- 
haired  ;  85  per  cent  light-skinned,  15  per  cent»  brunettes. 

In  the  Gottingen  section  of  the  German  Anthropological 
Society,  Professor  Benfey  discussed  the  language  and  cus- 
toms of  the  Gypsies.  Dr.  Kopernicki  reports  his  researches 
on  Bulgarian  skulls  in  Arehiv  and  Journal  of  the  Anthropo- 
logical Institute  (Dea  11, 1874). 

Hyde  Clarke  read  a  paper  on  the  Himalayan  origin  of 
the  Magyar  and  Finn  languages;  and  Dr.  Sauerwein  before 
the  German  Anthropological  Association  one  on  the  North* 
em  Hungarian  peoples. 

Africa. — At  the  International  Geographical  Congress,  M. 
Bourgeot  attempted  to  show  the  affinity  between  the  North 
Africans  and  the  Caribs.  At  the  same  meeting  Conto  Mu- 
risculchi-Erizsso  presented  some  locks  of  Akka  hair.  The 
work  of  Dr.  Gerhard  Rohlfs,  entitled  "  Quer  durch  Afrika,'*^ 
holds  a  prominent  place  among  the  ethnological  works  of 
the  year. 

M.  Bastian  made  before  the  German  Association  at  Munich 
a  very  interesting  report  of  his  journey  to  West  Africa.  See 
also  ^'  Die  dentsche  Expedition  an  der  Loango-Ktlste,"  etc. 
(Jena,  Vol.  I.,  1874 ;  Vol.  IL,  1875),  by  the  same  author. 

M.  Achille  Haffray  sends  to  the  BuUetin  de  la  Sociiti  de 
Oeographie  (September,  1875)  an  account  of  his  **  Voyage  en 
Abyssinie  a  Zanzibar  et  an  pays  des  Ouanika."  Dr.  Beren- 
ger  Feraud  publishes  in  Hevtte  d^Anthropologie  (L,  1875)  his 
study  of  the  Peuls  of  Senegambia. 

The  Hottentots  and  peoples  of  South  Africa  are  discussed 
in  a  communication  made  by  A.  Merensky  before  the  Berlin 
Anthropological  Society  {A%ulandylSo%,  34  and  35, 1875).  Be- 
fore the  same  meeting  Herrn  Bartells  and  Fritsch  exhibited 
a  Basuto  boy  from  the  Transvaal  Republic.  The  geograph- 
ical expeditions  of  Stanley,  and  Cameron  promise  a  rich  har- 
vest of  ethnological  information. 
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Asia. — ^Dr.  Halevy  communicates  to  Attslahd  (November 
16, 1874)  an  account  of  his  journey  through  the  liedschrau ; 
and  Dr.  Paul  Langerhaus  reported  to  the  German  Anthropo- 
logical Society  (1874)  a  trip  among  the  Syrian  Bedouins.  He 
secured  a  number  of  photographs  and  skull  measurements 
from  the  noble  tribes  of  Ad  wan,  Abbad,  and  Abudis,  differ- 
ing BO  materially  from  the  Syrian  Fellabin. 

Before  the  British  Association,  Dr.  Leitner  described  an 
ethnological  and  linguistic  tour  of  discovery  through  Dai*di- 
Stan,  the  chief  result  being  to  establish  the  existence  of  lan- 
guages contemporary  with  the  Sanskrit. 

In  the  report  of  the  Belfast  Meeting  of  the  British  Associ- 
ation (1874)  is  an  abstract  of  a  paper  by  Fred.  Drew,  F.G.S., 
on  the  disti-ibntion  of  the  races  of  man  inhabiting  the  Jum- 
niir  and  Cashmere  districts. 

Sir  Walter  Elliott  read  a  communication  before  the  an- 
thropological section  at  Bristol  on  the  localities  of  the  races 
forming  the  present  populations  of  India.  The  Koragars,  a 
leaf-wearing  tribe  on  the  west  coast  of  India,  wei*e  described 
by  J.  Walhouse  before  the  Anthropological  Institute,  Lon- 
don. 

In  a  very  interesting  communication  upon  the  Negritos  of 
India,  before  the  International  Geographical  Congress,  Dr. 
Hamy  showed  the  presence  of  this  race  .of  oceanic  Negi'oes 
of  short  stature  on  the  Gangetic  peninsula.  With  great  eru- 
dition he  proved  that  the  Negritos  ought  to  occupy  a  large 
space  of  this  territory,  and  that  they  have  been  little  by  lit* 
tie  disp6i*sed  and  almost  annihilated  by  their  invaders.  M. 
Quatrefages  followed  on  the  same  theme,  drawing  atten- 
tion to  the  isolated  groups  of  Negritos  as  distinguished  from 
the  compact  Papuans,  pointing  to  the  probability  of  their 
having  been  the  ancient  inhabitants,  and  to  their  dispersion 
by  other  races. 

Herr  Jagor  reported  to  the  German  Anthropological  Soci- 
ety his  ethnological  tour  in  India,  in  which  he  had  been  lib- 
erally patronized  by  the  Prussian  government  A  table  of 
the  races  of  Northern  India  is  given  by  Louis  Rousselet. 

Mr.  Bertram  Hartshorne  read  before  the  British  Associa- 
tion at  Bristol  a  paper  of  the  most  thrilling  anthropological 
interest  onthe  Wcddas  of  Ceylon. 

The  Andamanese  were  the  theme  of  a  communication  to 
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the  Anthropological  Institute,  on  January  12, 1875,  by  Mr. 
G.  E.  Dobson. 

At  the  International  Geographical  Congress  in  Paris,  two 
long  and  able  papers  were  read,  the  one  by  M.  Yenioakoff 
upon  the  races  of  Asiatio  Russia,  the  other  by  M.  de  Huj- 
falvy  upon  the  migrations  of  the  Ouralo- Altaic  races.  Both 
elicited  considerable  discussion,  and  may  be  regarded  as 
among  the  most  able  presented  to  the  Congress.  On  motion 
of  M.Hnjfalvy,  the  name  Turanian  was  abandoned  for  Ouralo- 
Altaic,  as  applied  to  non-Aryan  races  of  Europe  and  the  peo- 
ples of  Northern  Asia. 

An  account  of  the  Ainos  was  given  to  the  Grerman  Anthro- 
pological Society  (1874)  by  Herr  Pomoli,  who  considers  them 
the  probable  aborigines  of  Japan,  reaching  back  to  the  cave- 
bear  period. 

Arthur  Conner  described  before  the  Royal  Greographical 
Society  his  journey  to  the  interior  of  Formosa  (Proc.,  -^^g., 
1875).  The  account  of  the  Japanese  expedition  to  Formosa 
has  been  published  at  Yeddo  in  English. 

At  the  meeting  of  the  Anthropological  Society  of  G5ttin- 
gen  (July  17, 1875),  Dr. You  Ibering  gave  an  account  of  teeth 
mutilations,  especially  in  Southeastern  Asia. 

Ooeanica. — Lieutenant  Ci'espigny  read  a  paper  before  the 
Anthropological  Institute  {Joitmal^  July j  1875)  on  the  Mi- 
lanows  of  Borneo.  The  same  people  are  described  by  M. 
Mikluoho-Maklay. 

Captain  John  C.  Lawson  (Anth.  Inst.,  June  22, 1875)  gives 
an  account  of  the  Papuans.  Virchow  made  a  report  on  Pap- 
van  skulls  before  the  German  Anthropological  Society,  1874. 

Australian  ethnology  is  represented  by  the  communication 
of  Mr.  John  FoiTest  to  the  Anthropological  Institute  (June 
22, 1875)  on  "  the  Natives  of  Central  and  Western  Austrar 
lia.'^  Volume  X.  of  the  ^  Transactions  and  Proceedings  of  the 
Royal  Society  of  Victoria"  contains  a  paper  by  H.  G.  Pain  on 
the  Decay  of  Aboriginal  Art  in  Australia  and  Polynesia. 

Before  the  British  Association,  Bristol,  Rev.  Wyatt  Gill 
gave  an  account  of  the  Maories  of  New  Zealand.  '^  The 
Transactions  and  Proceedings  of  the  New  Zealand  Institute, 
1875,"  contains  the  following  ethnological  papers:  The  My- 
thology and  Traditions  of  the  Maoris  in  New  Zealand ;  Notes 
on  an  Ancient  Native  Burial-place  near  the  Moa-bone  Point; 
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Notes  on  the  Moa-hunter  Encampment;  On  the  Identity  of 
the  Moa- hunters  with  the  Present  Maori  Race;  On  Maori 
Traditions;  On  the  Discovery  of  a  Cut  Stump  of  a  Tree  giv- 
ing Evidence  of  the  Existence  of  Man  in  New  Zealand  at  or 
before  the  Volcanic  Era. 

Dr.  Barnard  Davis  contributed  to  the  Dutch  Academy  of 
Sciences  an  exceedingly  valuable  paper  relative  to  the  Tas- 
manians.  Their  almost  entire  extinction  within  the  last  few 
years  makes  their  history  a  subject  of  painful  interest. 

Dr.  RoUeston,  in  his  opening  address  before  the  Anthropo- 
logical Department  of  Section  D,  British  Association,  spoke 
in  congratulatory  terms  of  the  work  of  Dr.  Carl  Meinicke, 
^'Die  Inseln  des  Stillen  Oceans"  (Leipsic,  1875),  and  the  article 
of  the  Rev.  J.  W.  Whitmee  in  the  February  number  of  The 
Contemporary  Heview  (1873)  on  the  Ethnography  of  Polyne- 
sia. 

Rev.  Wyatt  Gill  read  a  paper  before  the  British  Associa- 
tion, Bristol,  on  the  Traditions  of  the  Hervey  Islanders. 

In  La  Nature  (February  15, 1875)  is  an  article  by  Dr.  K 
Hamy,  entitled  ^'  Les  Polyn^siens  et  leur  Extinction."  He 
also  read  a  paper  before  the  Royal  Geographical  Society 
(October  21,1875)  on  the  results  of  his  researches  on  the  geo- 
graphical distribution  of  the  human  race  in  East  Melanesia. 
On  the  subject  of  extinction  compared  with  ancient  times, 
see  Professor  Rolleston's  address  before  mentioned.  The  de- 
population of  Fiji  by  the  measles  is  one  of  the  latest  disasters 
of  this  class. 

The  artificial  perforation  of  the  skull  among  the  South  Sea 
Islanders  is  the  subject  of  an  article  in  the  BuUetin  de  la  Sor 
cietS  d^Anthropologie  (1874,  p.  494),  by  A.  Sanson. 

The  Journal  of  the  Anthropological  Institute  (July  5, 1 875) 
gives  an  abstract  of  Edwin  Reed's  abbreviated  translation  of 
Dr.  Philippi's  work  on  Easter  Island,  published  in  Santiago 
in  1873. 

m 

No.  3  of  Herbert  Spencer's  "Descriptive  Sociology  "  is  de- 
voted to  Types  of  Lowest  Races,  Negrito  and  Malayo-Poly- 
nesian  Races. 

III.   DISCUSSIONS   OF  PROBLEMS. 

Anthropology  is  so  dependent  and  so  widely  related  that 
the  discussions  which  arise  relative  to  it  are  almost  innu- 
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merable.  They  comprehend  the  ded  action  of  almost  all  Bci- 
ences.  We  can  only  indicate  a  few  of  them,  and  refer  the 
reader  to  those  pablications  where  he  will  find  them  more 
fully  treated. 

Origm  of  Man, — The  greatest  interest  is  springing  up  with 
reference  to  Microcephaly  in  its  relation  to  the  origin  of  our 
race.  Dr.  Samuel  Pozzi  {Rev.  d^Anth.^  II.,  1875),  following  up 
the  investigations  of  Marshall  {PhU,  7ran«.,Vol.  154,  XV.,  p. 
501),  of  Bradley  {Jour,  of  AnaJt.  and  PhyB.^  2d  Ser.,  Vol.  VI., 
p.  65),  of  Broadbent  (trf.,  HI.,  p.  218),  of  Jensen  {ArchivfUr 
^ri«A.,IV.),  of  Vogt  {Mim.  de  PInst.y  Geneva,  XL),  of  Schule 
{ArchiVy  1872,  p.  432),  and  of  Aeby  {Archiv^  1874)>  gives  a 
summary  of  investigations,  and  his  own  conclusions  on  the 
subject.  We  have  further  discussions  before  the  French  Asr 
sociation  this  year,  elicited  by  a  microcepbal  boy  presented 
to  the  meeting  by  Dr.  Laennec  on  behalf  of  Dr.  Petit,  of  the 
Asylum  at  Nantes.  Dr.  Paul  Topinard  {JBtcH,  Sac.  d^Anth.^ 
1875,  p.  36)  makes  a  communication  on  the  two  microcephals 
Maximo  and  Bartola.  In  the  same  publication  (IL,  p.  164)  we 
have  a  paper  on  '*  L'l^tude  du  cervean  des  microcephales.'* 
On  the  same  subject  we  would  mention  HaeckeFs  ^'Anthropo- 
genie,'^  reviewed  in  Aitsland  (March  15, 1875). 

In  JVcUure  (December  17, 1875)  is  a  vei*y  interesting  article 
by  £.  B.  Tylor  on  the  relation  of  race  to  species,  in  which 
are  applied  the  dotted  diagrams  of  Mr.  Francis  Galton. 

Ckronology.  —  On  the  chronology  of  anthropology  we 
would  draw  attention  to  Herr  Graf  Wurmbrandt's  speech  on 
the  chronology  of  prehistoric  discoveries  before  the  German 
Anthropological  Society  in  1874,  followed  by  a  lively  discus- 
sion ;  to  Professor  Lauth's  essays  in  Correspondenz-BlaU  der 
deutschen  GeseUschaft  far  Anthropologie^  etc.  (August,  Sep- 
tember, November,  December,  1 874), "  On  the  Definition  of  the 
Boundaries  of  the  Prehistoric;"  to  the  treatise  of  P.  Cazalis 
de  Fondouce  (''Mat6rianx,"  11  and  12, 1874)  on\he  hiatus  be- 
tween Paleolithic  and  Neolithic  Times;  of  Jacob  Messikom- 
mer  {Audand^  April  12, 1875)  on  the  Antiquity  of  Man;  to 
the  discussion  {BtdL  Soc.  d^Anth.^  1875,  IL,  p.  170)  upon  the 
concurrence  of  bronze  and  stone  implements  in  the  cemetery 
of  Carandra ;  to  the  paper  of  Fraas  (Ger.  Anth.  Soc,  1874)  on 
the  Tertiary  Man  (see  also  Correspondem-JBlaUj  1875,  p.  16); 
to  that  of  G.  de  Mortillet  {Hev.  d^Anth.^  1875, 1.)  on  prehis- 
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torio  study  among  the  orthodox ;  to  the  letters  of  Schlier- 
mann  from  the  museums  of  Leyden,  Copenhagen,  Stockholm, 
Lubeck,  Berlin,  etc.,  in  Academy^  Nos<  171, 173, 174, 176, 179, 
180 ;  and  to  the  work  of  James  C.  Southall  on  the  ^'Recent 
Origin  of  Man." 

Physical  Anthropology, — Professor  Rolleston,  in  his  open- 
ing address  before  the  Anthropological  Department  of  the 
British  Association,  discussed  the  merits  of  Craniography  in 
deciding  the  question  of  race. 

On  the  subject  of  Macrobians,  the  article  of  Sir  Duncan 
Gibb  (cToum.  Ardh.  Inety  1875,  p.  804)  is  to  be  consulted. 

The  work  of  M.  Quatrefages  on  the  ''  Fossil  Races  of  Men  " 
IS  reviewed  in  the  following  publications :  Comptes  JRendu^^ 
January  11, 1875 ;  Amland^  March  15, 1875 ;  and  JRevtie  Sci' 
entifiquej  January  23, 1875. 

Ftychical  Anthropology, — On  this  subject  we  would  draw 
attention  to  Herbert  Spencer  on  the  Comparative  Psycholo- 
gy of  Man  (Anth.  Inst,  June  22)  ;  C.  Staniland  Wake  on  the 
Origin  of  the  Moral  Idea  (Brit.  Ass.  Rep.,  1874,  p.  158) ;  and 
to  Dr.  Redner  on  the  Psychological  Discussion  of  Memory 
(Munich  Anth.  8oc.,  Feb.  26, 1875). 

Mivironment, — ^M.  Elis^e  Reclus's  great  work,  "LaTerre  et 
les  Hommes,"  is  appearing  in  monthly  parts.  This  learned 
production  will  give  the  connections  of  geographical  environ- 
ment with  the  races  of  men  who  have  inhabited  the  different 
parts  of  the  earth. 

Professor  Marsh  has  brought  out  a  new  edition  of  his 
"  Man  and  Nature." 

A  very  interesting  series  of  papers  in  Aualand  (Jan.  4  to 
Feb.  1)  is  devoted  to  the  contribution  of  plants  and  animals 
to  Shemitio  culture. 

Oeneral. — ^The  paper  of  W.  D.  Mackintosh  on  Anthropol- 
ogy, Sociolo^,  and  Nationality,  before  the  British  Associa- 
tion, and  that  of  L.  H.  Morgan,  before  the  American  Associa- 
tion, on  the  Progress  of  Culture,  are  worthy  of  study. 

Culture, — ^M.  Pietrement,  reviewing  the  treatise  of  M.  San- 
son, agrees  with  him  that  the  bones  found  in  great  abundance 
at  SolutrS  are  the  remains  of  horses  killed  in  the  chase.  In 
this  view  he  opposes  M.  Toussaint,  who  holds  that  the  horse 
was  domesticated,  and  slaughtered  for  food  and  in  sacrifice. 

J.  S.  Phen^,  before  the  British  Association,  read  a  paper  on 
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the  Age  of  Colossi,  etc.,  with  reference  to  America;  and  in 
<*Mat6riaaz"  (1875,  p.  394)  is  an  article  from  Frederick  VII. 
of  Denmark  on  the  methods  employed  in  constructing  the 
so-called  '*  Halls  of  Giants,"  or  dolmens* 

Before  the  British  Association,  Angast  27,  Mr.  C.  O.  Oroom 
Napier  read  a  paper  on  the  "  Localities  whence  tin  and  gold 
were  found.^  P.  de  Cessac  is  the  aathor  of  a  work,  ^*  L'Ambre 
en  France  aux  temps  prehistoriques."  F.  W.  Unger  (Gdttin- 
gen,  Jh'oe.  Antfu  8oc.^  Ft.  L)  has  a  paper  on  the  origin  and 
working  of  bronze  in  Europe.  G.  de  Moitillet  read  one  (Fr. 
Assoc,  1874)  on  the  introduction  of  the  working  of  bronze  in 
the  West  ("  Mat6riaux,''  p.  459).  M.  A.  Bertrand  {BuU.  Soe. 
dPAnth,)  read  6ne  on  the  Oriental  origin  of  the  working  of 
copper,  tin,  silver,  iron,  lead,  etc.    Wibel  (Germ.  Anth.  Sqc, 

1874)  read  an  essay  on  the  chemical  analysis  of  bronze. 
Professor  Drechsler  made  a  communication  on  the  begin- 
ning of  agriculture,  before  the  Anthropological  Society  of 
GOttingen. 

'^Mat^riaux*'  (February  and  March,  1875)  has  reproduced 
some  interesting  old  papers  on  *^  thunder-stones,'' 

Professor  Hartt  has  published  at  Rio  Janeiro  *^  Notes  on 
the  Manufactory  of  Pottery  among  Savage  Races,"  with  ref- 
erences to  authorities.  Perhaps  the  very  best  production  on 
the  subject. 

Colonel  A.  Lane  Fox  favors  us  with  the  Third  Part  of  his 
Catalogue  on  Early  Modes  of  Navigation,  tracing  the  devel- 
opment of  ship-forms.  On  the  same  subject  attention  is  call- 
ed to  ^'  History  of  Modem  Shipping  and  Ancient  Commerce," 
by  W.  S.  C.  Lindsay. 

Professor  Hartt  has  an  article  in  the  January  Number 
of  Popular  Science  Monthly  on  the  ^^  Growth  of  the  Idea 
of  Ornament" 

On  the  subject  of  language,  we  call  especial  attention  to 
£b  de  Chossat  on  the  classification  of  the  Babylonian  and 
Ninevite  cuneiform  characters ;  to  Hyde  Clarke  (Brit.  Ass., 

1875)  on  a  Community  of  Aboriginal  Names  of  Weapons  in 
Prehistoric  Times ;  to  Dr.  A.W.  Bikkers  on  the  Anthropolog- 
ical Aspect  of  Linguistic  Metaphor;  to  Professor  Whitney  on 
the  Life  and  Growth  of  Language ;  and  to  Dr.  Hermann 
Brunnhofer  {Auslandy  1875,  No.  31,  p.  611)  on  the  Voices  of 
Animals  in  Primitive  Human  Speech. 
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On  domestic  cultnre  the  following  references  are  valaable : 
Anf&nge  der  Familie  (Auslandy  Feb.  1, 1875) ;  Discussion  be- 
tween  Sir  J.  Lubbock  and  L.  H.  Morgan  on  Systems  of  Con- 
sanguinity {Nature^  June  dd  and  Aug.  0th) ;  On  McLennan's 
Theory  of  Primitive  Marriage,  by  J.  J.  MuiTay  (Rep.  Brit. 
Ass.,  1874). 

The  science  of  social  and  public  life  is  discussed  by  Dr.  H. 
K.  von  Gtlnther,  on  the  Practice  of  Mummifying  the  Dead 
(Munich  Anth.  Soc,  April  18,  1875);  by  Sir  Henry  Maine, 
on  the  Early  History  of  Institutions ;  by  Dr.  Bela  Weiss, 
on  the  Primitive  Forms  of  Property  (-4t«ton<f,  No.  29, 1875, 
p.  565). 

Important  discussions  on  ethics  and  religion  are:  ^^The 
Origin  of  the  Moral  Idea,"  by  C.  S.Wake  (Anth.  Inst,  June 
25, 1875) ;  "  The  Degeneracy  of  Man,"  by  Rev.  Jos.  Edkins 
(Rep.  Brit  Assoc,  1874,  p.  150) ;  "  Mythology,"  by  J.  Raines 
(Anth.  Inst,  June  25, 1875);  ^' Rhabdomancy  and  Beloman- 
cy,"  by  Miss  A.W.Buckland  (Brit  Assoc,  1875);  "Cultur 
und  Religion,"  by  H.  K.  Hg.  Delff  (Gotha,  Perthes,  1875) ; 
and  "  The  Theistio  Conception  of  the  World,"  by  the  Rev. 
B.  F.  Cocker,  D.D.  (New  York,  Harper  &  Bros.,  1875). 

IT.   THB  INSTBUHENTAIJTIES   OF  RE8EABCH, 

Herr  von  Ihering  made  a  report  to  the  German  Anthropo- 
logical Society,  1874,  on  new  craniometrical  and  craniograph- 
ical  apparatus.  On  the  same  subject  is  an  article  by  A.  H. 
Cohausen  in  ArchivfUr  Anthropologies  1875,  Vol.  II.,  and  one 
by  Paul  Broca  in  BuUetin  de  la  SociUi  cP Anthropologies  1875, 
pp.  337, 377. 

The  new  code  of  symbols  for  archaeological  maps,  drawn 
up  by  a  committee  of  leading  savants  of  Europe,  was  ex- 
plained by  Mr.  John  Evans  before  the  British  Association 
at  Bristol,  and  by  Ernest  Chantre  before  the  French  Associa- 
tion ("  Mat^riaux,"  liv.  xi.     Supplement,  1875). 

The  president,  council,  and  fellows  of  the  Royal  Geograph- 
ical Society  have  prepared  a  Manual  of  Arctic  Geography  and 
Ethnology.  A  similar  manual  has  been  published  by  the 
Board  of  Admiralty. 

The  Indian  Bureau  of  the  United  States  and  the  Smith- 
sonian Institution  have  published  a  pamphlet  of  Ethnological 
Directions,  and  circulars  to  Indian  Agents  and  special  col- 
lectors for  the  Centennial  Exposition. 
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Reports  of  the  following  meetings,  at  which  anthropolog- 
ical subjects  were,  discnssed,  have  reached  us : 

American  Association  for  the  Advancement  of  Science, 
Detroit,  Michigan,  August  11-17. 

The  American  Philological  Association,  Newport,  July 
13-15. 

British  Association  at  Bristol,  August  25  to  September  1. 

French  Association  at  Nantes,  August  19. 
.  The  International  Geographical  Congi*ess  and  Exposition 
at  Paris,  August  15. 

Congres  International  des  Am^ricanistes  at  Nancy,  July 
19-22. 

The  Archseological  Congress  of  France,  Chalons,  August 
23-28. 

The  German  Anthropological  Society  at  Munich,  August  9 
-11. 

At  the  American  Association  for  the  Advancement  of  Sci- 
ence it  was  resolved  to  invite  the  next  Congress  of  Prehis- 
toric Archaeology  to  meet  in  the  United  States  in  1876. 

A  notable  event  was  the  sale  at  auction  of  the  entire  li- 
brary of  Mr.  Thomas  W.  Field,  consisting  wholly  of  Ameri- 
canas. 

The  following  is  a  list  of  journals  devoted  wholly  or  in 
part  to  anthropology : 


Ahebica  : 


Contributions  to  Knowledge,  Annual  Report, 
and  Miscellaneous  Collections  of  the  Smith- 
sonian Institution. 

Annual  Report  of  the  Peabody  Museum  of 
American  ArchsBology  and  Ethnology. 

Journal  of  the  American  Ethnological  Society. 

Transactions  of  the  American  Association  for 
the  Advancement  of  Science. 

Transactions  of  the  American  Philological  As- 

-  sbciation. 

Journal  of  the  American  Oriental  Society. 

Annual  Report  of  the  Indian  Commissioner. 

American  Journal  of  Science  and  Art,  Amer- 
ican Naturalist,  Popular  Science  Monthly,  N. 
Y.  Tribune  Extras,  N.  Y.  Herald  Letters  from 
New  Mexico '  and  the  Stanley  Expedition, 
Harper's  Magazine,  and  Scribner's  Monthly. 
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EuBOPE : 


Jonrnal  of  the  Anthropological  Institnte  of 
Great  Britain  and  Ireland. 

Arahseologia,  and  Proceedings  of  the  Society 
of  Antiquaries. 

Archaeological  Jonrnal. 

Jouraal  of  the  Royal  Asiatic  Society  of  Great 
Britain,  and  Ti*ansactions  of  the  Society  of 
Biblical  Archeology,  Geographical  Magazine, 
Nature,  The  Athensum,  and  The  Academy. 

Transactions  of  the  Imperial  Society  of  Friends 
of  Natural  Science,  Anthi*opology,  and  Eth- 
nography, Moscow. 
^  Proceedings  of  the  Anthropological  Society  of 
Sweden,  Stockholm. 

Notice  sur  les  Mus6es  arch^ologiques  et  ethno- 
graphiques  de  Copenhagen. 

Archiv  f Ur  Anthropologic,  und  Correspondenz- 
Blatt  der  Deutschen  Gesellschaft  i)lr  Anthro- 
pologic, Ethnologic,  und  Urgeschichte. 

Zcitschrif t  fUr  Ethnologic,  und  Verhandlungen 
der  Berliner  Anthropologischen  Gesellschaft. 

Mittheilungen  aus  dem  Gottinger  Anthropolo- 
gischen Vereine. 

Mittheilungen  der  Anthi'opologischen  Gesell- 
schaft in  Wien. 

Zeitschrift  der  Morgenl&ndischen  Gesellschaft. 

Petermann'sMittheilungen,Gaea(the  firat  quar- 
ter entirely  devoted  to  prehistoric  research- 
es). Globus,  Das  Ausland. 

Bulletin  de  la  Soci6t6  d* Anthropologic  de  Paris. 

Materiaux  pour  FHistoire  Primitive  et  Natu- 
relic  de  I'Homme. 

Revue  d' Anthropologic. 

Indicat.  de  l'Arch6ologue  et  dn  CoUectionneur. 

Journal  Asifttique. 

Bulletin  de  la  Soci4t6  de  Geographic  de  Paris. 

La  Nature,  Le  Tour  du  Monde,  Revue  Scienti- 
fique. 

Bulletino  di  Paletnologia  Italiana. 

Archivio  per  I'Antropologia  e  la  Etnologia, 
Organo  della  Societa  Italiana  di  Antropolo- 
gia  e  di  Etnologia,  Florence. 
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EuBOPB :  j  Bevista  de  Antropologia,  Organo  oficial  de  la 

(      Sociedad  Antropologica  Espanola. 
Asia  :         f  Transactions  of  the  Asiatic  Society  of  Japan. 
J  Asiatic  Researches,  Bengal. 
Journal  of  the  Royal  Asiatic  Society  of  Bom- 
bay and  Ceylon. 
OoEANicA :     Transactions  of  the  New  Zealand  Institute. 

ZOOLOOT. 

Zoological  explorations  have  been  carried  on  during  the 
past  year  in  connection  with  the  various  expeditions  sent 
out  to  observe  the  transit  of  Venus.  Of  these  the  labora  of 
the  Rev.  A.  E.  Eaton  and  Dr.  Kidder,  on  Eurguelen  Island, 
have  brought  out  the  most  interesting  results. 

During  the  past  year  also  the  zoology  of  the  voyages  of 
the  M'ebus  and  Terror^  which  has  been  unfinished  for  twenty 
years,  has  been  completed. 

In  this  country  the  corps  of  naturalists  gathered  at  the 
headquarters  of  the  United  States  Fish  Commission,  located 
for  the  summer  season  at  Wood's  Hole,  have  produced  good 
results;  and  the  naturalists  connected  with  Hayden's  and  also 
Wheeler's  exploring  parties  have  met  with  excellent  success. 

Dr.  Dohm's  zoological  station  at  Naples  was  formally  in- 
augurated in  April.  This  laboratory  has  been  already  used 
by  a  number  of  English,  Dutch,  German,  Russian,  and  Ital- 
ian naturalists,  and  valuable  researches  published.  A  Rus- 
sian naturalist  of  distinction,  Miclucho-Maclay,  has  founded 
a  small  zoological  station  near  Singapore.  While  in  this 
country  the  Anderson  School  of  Natural  History  has  been 
abandoned  for  want  of  funds,  th6  idea  of  summer  schools 
for  science-teachers  has  taken  root,  and  during  the  past  sum- 
mer a  successful  session  was  held  at  Peoria,  Illinois,  and  an- 
other at  Cleveland,  Ohio,  under  the  name  of  the  *^  Eirtland 
Summer  School  of  Natural  History." 

Several  new  journals  of  especial  value  have  been  started 
in  Germany :  one  is  the  MorphoiopiseAes  Ja/trbuch^  edited 
by  Professor  Gegenbaur,  of  Heidelberg,  and  the  Zeitschri/t 
fiXr  AncOomie  und  Mittoickelungs  -  Oeschichte  (Journal  of 
Anatomy  and  History  of  Development),  edited  by  W.  His 
and  W.  Braune,  Professors  of  Anatomy  at  the  University  of 
Leipsic. 

8* 
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Among  new  text-books,  Professor  Carus's  "  Handbnch  der 
Zoologie  "  is  completed  by  the  issue  of  the  second  part  of 
the  first  volume,  containing  a  part  of  the  Vertebrates,  and 
the  MoUusca  and  MoUuacoida,  In  this  country  two  excellent 
smaller  text-books  have  appeared,  Professor  Tenney's  "  Ele- 
ments of  Zoology,"  and  Professor  Morse's  "  First  Book  of 
Zoology."  The  '*  Arctic  Manual "  is  full  of  new  matter  re- 
lating to  the  natural  history  of  Greenland. 

^'Life-histories  of  Animals,  including  Man,"  is  the  title  of 
an  elementary  manual  of  comparative  embryology,  by  Dr. 
A.  S.  Packard,  Jr.  It  is  reprinted  in  part  from  the  Ameri- 
can Naturalist. 

The  most  valuable  aid  to  the  working  zoologist  is  the 
'*  Zoological  Record,"  the  volume  for  1873  having  appeared 
during  1875. 

Professor  Huxley  has  proposed  a  new  classification  of  the 
Animal  Kingdom,  based  on  Haeckel's;  while  Giard,  of 
France,  has  proposed  some  changes,  the  necessity  of  which 
future  studies  must  determine.  For  example,  he  unites  the 
annelides  Sagitta  and  the  Rotifera  with  the  MoUusca.  Dr. 
Dohrn  has  suggested  classifying  the  ascidians  with  the  true 
fishes,  while  Giard  thinks  that  they  should  be  placed  near 
Amphioxus  (the  lancelet). 

The  year  1875  has  been  prolific  in  speculative  essays  result- 
ing from  erobi*yological  and  histological  studies  in  connection 
with  the  evolution  hypothesis,  guesses  being  published  which 
it  will  take  decades  of  work  to  prove  or  disprove. 

Beginning  now  with  the  lowest  forms  of  life,  and  ascend- 
ing to  the  vertebrates,  it  is  now  thought  by  Professor  Wy- 
ville  Thompson  that  the  bodies  occurring  in  Bathybius,  and 
also  in  Globigerina  ooze,  to  which  the  names  of  ^'Coccoliths" 
and  "  Rhabdoliths  "  have  been  applied,  are  probably  either 
algaB  of  a  peculiar  form,  or  else  the  reproductive  gemmules 
or  sporangia  of  some  minute  plant. 

From  observations  made  by  different  exploring  parties,  it 
seems  to  be  a  matter  of  fact  that  the  Radiolaria  or  Foram- 
inifera^  as  well  as  the  diatoms,  inhabit  the  ocean  all  the  way 
to  the  bottom;  i.  e.,  that  all  the  calcareous  shells  forming  the 
ooze  at  the  bottom  have  not  fallen  down  from  the  surface. 
Several  new  American  rhizopods  have  been  described  by 
Professor  Leidy. 
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Professor  Allman  hag  given  Id  his  aDoiversary  address  to 
the  Litinfean  Society  a  sketch  of  ^'  Recent  Progress  in  our 
Knowledge  of  the  Oiliate  Infusoria."  The  same  thing  in 
briefer  space  has  been  attempted  by  Dr.  Packard  in  the 
American  JVaturcUiat  for  all  the  Protozoa,  especial  stress 
being  laid  on  their  modes  of  reproduction. 

Farther  studies  on  the  GregarincB  have  been  made  by  A. 
Schneider.  It  is  well  known  that  these  low  Protozoa  on  ma- 
turing encyst  themselves  and  break  up  into  a  number  of 
spores  (pseudonavicell®  and  psorospermeie).  In  two  genera, 
Gregarina  and  Stylorhynchtta,  Schneider  has  found  a  special 
appai*atas  for  the  dissemination  of  these  spores. 

A  detailed  account  of  our  North  American  sponges  has 
been  begun  by  Professor  Hyatt,  and  it  is  now  hoped  that 
these  neglected  animals  may  be  worked  up.  The  first  paper, 
on  the  Noi*th  American  Poritidce^  has  an  excellent  plate,  and 
contains  references  to  certain  foreign  species.  Mr. N.J. Car- 
ter has  published  a  classification  of  the  sponges,  in  which  the 
orders  and  families,  and  groups  within  families  (not  genera 
and  species,  however),  are  characterized.  The  fresh -water 
SpongiUa  has  been  found  by  Mr.  Sorby  to  contain  constitu- 
ents, such  as  varieties  of  chlorophyl  and  xanthophyll  and 
lichnoxanthine,  all  of  which  occur  in  plants. 

A  gigantic  hydroid  polyp  was  dredged  by  the  Challen- 
ger Expedition,  measuring  seven  feet  four  inches  high,  and 
the  crown  of  tentacles  nine  inches  across  from  tip  to  tip  of 
the  expanded  (non-retractile)  tentacles.  It  occurred  at  the 
depth  of  1875  fathoms,  on  the  17th  of  June,  in  latitude  34"^ 
37'  north  and  longitude  140°  32'  west,  and  again,  four  feet 
in  height,  at  the  enormous  depth  of  four  statute  miles,  oh 
the  5th  of  July,  in  latitude  37""  41'  north  and  longitude  177"^ 
4'  west.  The  stem  is  enormously  extensile,  of  a  pale  pink 
color.  It  is  either  a  species  of  JUonocaulus  or  an  allied  form. 
The  proximal  range  of  tentacles  number  about  a  hundred,  and 
these  are  about  four  inches  long,  and  almost  transparent 
in  life.  The  ovisacs  are  in  close  tufts  of  a  maroon  color, 
just  at  the  base  of  the  proximal  tentacles.  *'  The  walls  of 
the  body-cavity,"  writes  Professor  Wy ville  Thompson, "  were 
yellowish,  and  seemed  to  contain  some  vertical  rolls  of  gran- 
ular matter,  and  the  hypostome  terminates  in  a  fringe  of 
about  forty -eight  or  fifty  extensile  tentacles  around  the 
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mouth."  Professor  Allman  adds ''  that  the  enormous  depths 
from  which  this  colossal  hydroid  has  been  brought  up  should 
favor  the  development  of  gigantic  representatives  of  the  di- 
minutive forms  of  shallower  zones,  and  that  in  the  tenants 
of  these  sunless  regions  of  the  sea  we  should  find  color  not 
less  vivid  than  that  of  their  light-loving  relatives,  are  facts 
full  of  significance."  It  is  also  to  be  noticed  that  the  old 
idea  of  pressure  at  great  depths  of  the  sea  is  entirely  incor- 
rect, as  this  animal  is  soft  and  jelly-like  as  in  the  Corf/moT" 
pha  of  shoal  water.  No  deep -.water  hydroid  polyps,  as 
Allman  remarks,  produces  medusae,  not  being  able  to  endure, 
**  either  before  liberation  from  their  parent  hydroid,  or  for  a 
period  however  short  in  their  free  state,  the  darkness  and 
pressure  and  other  conditions  to  which  the  dwellers  in  the 
deep  are  exposed." 

More  light  has  been  thrown  on  the  distribution  and  younger 
stages  of  the  gigantic  polyps  UmbeUvJaria  by  Dr.  Willemoea* 
Suhm  of  the  Challenger  party.  In  the  Antarctic  Sea  it  has 
occurred  as  low  down  as  2600  fathoms. 

The  growth  of  the  common  coral,  Madrepora  cervicomiB? 
in  the  Florida  Keys  is  estimated  by  Professor  Joseph  Le 
Coute  to  be  not  more  than  three  and  a  half  to  four  inches 
per  annum. 

Little  has  been  done  in  the  Echinoderms,  except  by  Pro- 
fessor Carpenter,  who  from  his  examination  of  the  nervous 
and  generative  systems  of  ComcUulay  thinks  that  we  should 
be  justified  in  removing  the  Crinoids  much  farther  from  the 
rest  of  the  Echinoderms  than  before.  In  fact,  he  thinks 
they  have  little  in  common  beyond  the  calcareous  network 
of  the  skeleton.  To  show  how  abundantly  these  crinoids 
may  occur.  Dr.  Carpenter  states  that  he  had  learned  from  a 
trustworthy  observer  that  after  a  recent  hurricane  in  the 
West  Indies  a  vast  number  of  Pentacrini  had  strewed  the 
shore  of  Barbadoes,  in  all  stages  of  growth,  from  one  inch 
to  eighteen  inches  in  length;  but  unfortunately  no  natu- 
ralist was  at  hand  to  reap  the  rich  harvest 

Further  studies  on  the  embryology  of  the  MoUusca  have 
been  made  by  M.  Giard,  Ussow,  and  Lankester.  The  two 
latter  have  published  their  observations  on  the  Cephalopods, 
while  the  researches  of  Giard  were  made  on  JktmeUaaria  per- 
iptcuOj  a  gastropod.   The  development  of  LameUaria  requii*es 
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two  or  three  weeks,  the  eggs  being  laid  in  February  and 
March.  The  embryo  passes  throagh  an  invaginate-gastmla 
condition,  as  in  certain  nudibranch  mollasks  {Dendronotus 
and  Ooniodoris).  The  first  embryonic,  deciduous  shell  is  of 
a  nautiloid  form,  and  presents  two  dorsal  and  two  lateral 
keels,  like  the  shell  of  Atlantch  The  second  shell  is  more 
simple,  like  that  of  Carinana^  or  of  the  embryos  of  the  Nu- 
dibranches.  Giard  claims  that  they  have  the  same  relations 
to  each  other,  and  the  same  relative  signification  as  the  nau- 
plian  cuticle  of  the  embryos  of  the  Cirripedes  and  the  cara- 
pace  of  the  ArchizoBa  inclosed  under  that  cuticle.  He  does 
not  think  that  the  second  shell  is  the  origin  of  the  calcare- 
ous shell  of  the  adult  JLameilaria, 

A  beautiful  memoir  on  the  early  stages  of  the  Pteropods 
and  Heteropods,  with  admirable  illustrations,  has  been  pub- 
lished by  Fol  in  Lacaze-Dnthiers's  ^'  Archives." 

The  life-history  of  certain  mollnsks,  abstracted  from  the 
works  mostly  of  European  observers,  has  been  given  by  Dr. 
Packard  in  the  American  NaturdlUt.  Of  the  mode  of  de- 
velopment of  the  oyster  we  have  much  new  information  by 
Salensky  (1874)  and  Gerbe  (1875).  It  appears  that  while 
some  lamellibranch  moUusks,  such  as  the  Unio,  are  bisexual, 
the  oyster  is  hermaphroditic.  The  eggs,  which  are  yellow, 
after  leaving  the  ovary  are  retained  among  the  gills.  A 
single  oyster  may  lay  2,000,000  eggs.  The  spawning  time> 
of  the  oyster  in  Europe  is  from  June  to  September.  During 
their  development  the  eggs  are  inclosed  in  a  creamy  slime, 
growing  darker  as  the  "spat"  (the  term  applied  to  the 
young  oyster)  develops. 

The  course  of  development  is  this :  After  the  segmen- 
tation of  the  yolk,  the  germ  divides  into  a  clear  peripheral 
layer,  and  an  opaque  inner  layer  containing  the  yolk,  and 
representing  the  inner  germinal  layer.  A  few  filaments  or 
large  cilia  arise  on  what  is  to  form  the  ^  velum,"  or  the  future 
head.  The  shell  then  begins  to  grow  out  at  what  is  des- 
tined to  be  the  posterior  end  of  the  germ,  and  before  the  di- 
gestive cavity  arises.  At  this  stage  the  two-layered  germ 
is  said  by  Salensky  to  represent  the  '^planula''  of  the 
sponge.  The  digestive  cavity  is  next  formed  ('^gastrula" 
stage),  and  the  anus  appears  just  behind  the  mouth,  the  ali- 
mentary canal  being  bent  at  right  angle&    Meanwhile  the 
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shell  has  grown  enough  to  cover  half  the  embryo,  which  is 
now  in  the  soH^Ued  veliger  state,  the  velum  being  com- 
posed of  two  ciliated  lobes  in  front  of  the  mouth-opening. 
The  young  oyster,  as  iBgured  by  Salensky,  is  directly  com- 
parable with  the  ^veliger"  or  larva  of  the  Cardinm  or 
cockle-shell.  Soon  the  shell  covers  the  entire  larva,  only  the 
ciliated  velum  projecting  out  of  an  anterior  end  from  be- 
tween the  shells.  In  this  stage  the  larval  oyster  leaves  the 
mother,  and  swims  around  in  the  water,  the  cilia  of  tho 
velum  keeping  up  a  lively  rotary  motion.  In  this  state 
Lacaze-Duthiers  observed  it  for  forty-three  days  without 
any  striking  change  in  form,  except  that  the  velum  increased 
in  size,  and  the  auditory  vesicle  appeared,  containing  several 
otoliths,  which  kept  up  a  rapid  motion.  But  still  the  gills 
and  heart  were  wanting.  Of  its  further  early  history  we 
know  but  little,  except  that  it  becomes  fastened  to  some 
rock  and  is  incapable  of  motion.  The  oyster  is  said,  by  the 
appearance  of  its  shell,  to  be  three  yeara  in  attaining  its  full 
growth,  but  this  statement  needs  confirmation.  M.  Gerbe 
has  during  the  past  year,  according  to  La  Hevue  Sdentifique^ 
cleared  up  some  obscure  points  in  the  development  of  oys- 
ters, but  what  they  are  is  not  stated. 

The  development  of  a  gigantic  cuttle-fish,  of  an  unknown 
species,  has  been  worked  out  by  Grenacher.  The  mass  of 
eggs  was  thirty  inches  long.  After  segmentation  of  the 
yolk,  unlike  other  cuttle-fishes  known,  the  embryo  assumes  a 
spherical  form,  with  a  band  of  cilia,  and  is  thus  like  the  cil- 
iated embryos  of  certain  lower  mollnsks.  This  spherical 
stage  is  also  remarkable  for  the  early  appearance  of  the 
mantle,  with  the  contractile  pigment-cells  (chromatophores). 
The  embryo  soon  elongates,  the  mantle  grows,  the  eyes  and 
arms  bud  out,  and  the  form  of  the  adult  is  rapidly  sketched 
out. 

Professor  Hyatt  has  continued  his  studies  on  the  Ammon- 
ites,  having  described  new  forms  of  Jurassic  and  cretaceous 
Ammonites  collected  in  South  America  by  Professore  J.  Or- 
ton  and  C.  F.  Hartt ;  and  in  another  paper  remarks  on  two 
new  genera,  Agassiceras  and  Oxynoticeras.  In  a  memoir  on 
the  ''Biological  Relations  of  the  Jurassic  Ammonites,"  in 
course  of  preparation,  but  of  which  an  abstract  has  been 
published,  he  traces  the  history  of  the  evolution  of  the  order 
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of  Ammonoids,  showing  that  the  characteristics  of  the  first 
three  stages  of  the  embryo  were  iDherited  from  a  very  early 
period.  These  were,  first,  the  sac-like  shell  of  the  embryo, 
contaiuiog  the  equally  sac-like  beginning  of  the  siphon; 
second,  the  beginning  of  the  true  shell  or  apex,  with  its 
nautilus  -  like  septum  and  peculiar  nautilus  -  like  umbilicus ; 
third,  the  depressed  and  goniatite-like  continuation  of  the 
foim  of  the  shell,  with  its  accompanying  goniatitic  septa. 
These,  of  course,  represent  only  their  most  advanced  stage 
in  the  Ammonites  proper  of  the  Jura  and  Trias ;  they  are, 
when  first  observed  in  the  Silurian  and  Devonian,  exceeding- 
ly variable  ini  the  length  of  the  periods  and  other  impoi*taut 
characteristics,  even  between  the  varieties  of  different  spe- 
cies. They  become  invariable  in  the  young  as  embi'yonic 
characteristics  only  after  thd  lapse  of  time  represented  by 
the  Silurian,  DevoniaD,  and  Carboniferous  periods.  This  va- 
riability in  the  same  species  in  the  Silurian  shows  how  re- 
cently they  were  inherited,  and  their  invariability  in  every 
individual  of  the  Jurassic  shows  the  results  of  the  long  ages 
of  inheritance  through  which  the  group  has  passed  between 
that  period  and  the  Silurian  epoch. 

A  number  of  descriptive  papers  appear  in  the  Proceedings 
of  the  Zoological  Society  of  liOndon,  and  the  German  and 
French  conchological  journ|i'l9.  Among  these,  Beddome's 
"Descriptions  of  some  new 'Operculated  Land -Shells  from 
Southern  India  and  Ceylon,^'  Mr.  Guppy's  notes  on  West 
Indian  shells,  pnd  descriptions:  of  new  shells  from  Queens- 
land, by  Mr.  Brazier,  are  noteworthy ;  while  in  this  country 
the  report  on  the  mollusca  of  Hayden's  Survey  of  the  Ter- 
ritories, by  Mr.  E.  Ingersoll,  gives  new  information  relating 
to  the  distribution  of  land-shells  in  Colorado.  It  seems  that 
no  land-shells  were  found  on  the  eastern  slope  of  the  Rocky 
Mountains  (though  they  do  exist  there).  Altitude  seemed 
to  have  little  influence  upon  their  range  so  long  as  other 
favorable  conditions  were  present.  The  number  of  species 
which  occurred  was  very  small,  owing  to  the  dryness  of  the 
country.  The  PupcB  were  perhaps  the  most  common  forms, 
increasing  southward,  while  specimens  of  Vertigo  Califor- 
nicd  and  JPupiUa  aUicola  were  numerous  every  where  in  the 
mountains  as  high  up  as  timber  grows. 

Our  knowledge  of  the  lower  worms  has  been  advanced  by 
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the  papera,  finely  illustrated,  of  Mr.  Macintosh,  upon  the 
structure  of  the  Nemertian  worms,  while  his  work  on  the 
worms  of  Great  Britain  has  been  issued  by  the  Ray  So- 
ciety. 

Dr.  Habrecht  has  described  a  number  of  new  genera  and 
species  of  these  worms,  and  drawn  attention  to  the  minute 
structure  of  the  nerve-ganglia.  Hsemoglobin  was  detected 
by  means  of  the  spectroscope  in  the  nerve-tissue  of  two  spe- 
cies ofMeckelia  and  in  true  red  blood-disks  oi  Drepanopho- 
rus.  He  has  also  noticed  the  formation  of  an  invaginate 
gastrula  in  the  early  stages  of  JBorlasia  olivacea. 

In  last  year's  i*eport  we  noticed  the  work  of  M.  Yillot.  on 
the  structure  and  development  of  the  Hair-worm  {Oordius), 
He  finds  that  the  young  Gordins  aqwUicus  firat  makes  its 
way  into  insect  larv«,  such  as  Chironomua^  and  becomes 
encysted ;  after  which  it  finds  its  way  with  its  host  into  the 
alimentary  canal  of  fishes,  where  it  is  again  encysted.  It 
escapes  from  this  position  in  the  spring. 

Further  researches  on  the  aacidians  by  XJssow  bring  him 
to  the  conclusion  that  the  Tunicates  are  not  MoUusca. 
*'£ven,''  he  says, '^  without  taking  into  consideration  tha 
modes  of  embryonal  development,  a  comparison  of  the  plan 
of  structure  of  the  difierent  moUusca  with  that  of  the  Tuni- 
cata  suffices  to  refer  the  Jatter  with  more  propriety  to  the 
Vermes.  The  simple  cardiac  tube,  the  absence  of  the  cdsoph- 
ageal  ganglia  and  their  commissure,  the  .complete  absence 
of  the  foot,  the  curvatures  of  the  intestinal  canal  directed 
toward  the  heart,  the  existence  of  the  outer  mantle,  and  the 
peculiarities  of  its  structure,  mode  of  formation,  and  chem- 
ical constitution,  the  variability  in  the  direction  of. the  con- 
tractions of  the  cardiac  tube,  etc.,  all  draw  a  more  or  less 
sharp  boundary-line  between  the  Tunicata  and  the  MoUusca. 
The  Tunicata  approach  most  closely  to  the  Bryozoa."  On 
the  other  hand,  he  points  out  important  characters  in  which 
the  Tunicates  approach  the  worms ;  while  from  the  presence 
of  a  chorda  doracUiSf  the!  type  of  development  of  the  cen- 
tral nervous  system,  and  the  relation  of  the  alimentary  tube 
to  the  bronchial  sac,  the  Tunicata  are  related  to  the  Yerte- 
brata.  Ussow  goes  so  far  as  to  adopt  Oscar  Schmidt's  view, 
according  to  which  the  Tunicates  form  a  special  class  of 
F>rotovertebrata, 
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From  his  study  of  the  carions  worm  Sagitta  M.  Giard 
supports  the  prevalent  view  that  it  is  a  worm  standing  near- 
er the  annelids  than  any  other  animals.  In  his  essay  he 
notes  the  characters  these  animals  share  with  others  leading 
a  pelagic  life,  which  are  as  follows : 

1.  An  extreme. transparency  of  all  the  tissnes,  which  ren- 
ders the  animal  completely  invisible,  and  enables  it  to  es- 
cape easily  from  its  enemies.  We  observe  it  in  the  Nbcti- 
lucas^  the  Siphonophorc^  the  Medusce,  the  Ctenaphorc^  the 
Heteropod  and  Pteropod  mollasks,  the  8a^CHB  and  Pyro8(h 
mata ;  in  JSagUta^  TomoptenSy  and  Alcicpe,  and,  lastly,  in 
the  Leptocephdli^  among  fishes. 

2.  The  uunsnal  development  of  certain  organs  of  sense,  es- 
pecially the  eyes,  and  sometimes  the  auditory  apparatus,  as 
in  the  Medusas  and  the  Appendicidaaria^  and  in  Myais, 

3.  The  small  size  of  the  digestive  tube. 

4.  A  considerable  development  of  the  organs  of  genera- 
tion, and  great  fecundity. 

5.  A  great  number  of  pelagic  animals  present  the  phenom- 
ena of  phosphorescence,  such  as  the  NbctUucoB,  many  Medusce^ 
the  Pyrosomata^  and  PhyUirho^  bucephala.  This  phosphor- 
escence, which  is  manifested  especially  when  the  animals  are 
excited  or  alarmed,  no  doubt  acts  as  a  protection,  and  stops 
the  pursuit  of  some  enemies. 

6.  Their  social  life,  as  many  of  them  swim  in  large  masses. 
M.  Villot  has  made  some  observations  on  the  migrations 

and  transformations  of  certain  marine  parasitic  Trematodes. 
Two  very  different  Distomie  live  in  the  intestine  of  the  sea- 
lark,  a  kind  of  plover.  One  is  DisComa  leptoaomum^  and  the 
othei*  D.  bradhysomum.  These  two  parasites  are  found  in 
the  larval  state,  still  encysted,  in  the  gizzard  of  Ihe  sea-lark ; 
in  the  small  intestine  they  ai*e  further  developed,  and  when 
they  arrive  in  the  rectum  they  have  acquired  their  adult 
size,  and  laid  their  eggs,  which  are  ready  to  be  expelled.  As 
to  the  tadpole  -  like  young  (oercariae)  of  these  Distomas, 
those  of  J),  brachysomum  become  encysted  in  small  isopod 
crustaceans  of  the  genus  Anthura;  while  those  o{  D.leptO" 
Mnufn  are  encysted  in  a  small  mo\\\iAr^8crobi(mlaria  te- 
nuis. The  crastacean  and  mollusk  both  serve  as  food  for  the 
sea-lark.  Professor  J.  Leidy  notices  some  parasitic  worms 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  at 
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Philadelphia,  while  the  anatomy  of  Tcsnia  mediocaneUata — 
a  tape-worm  more  common  in  £urope  tlian  T,  solium — is 
discussed  by  Dr.  Welch  in  the  Quarterly  Journal  of  Micro- 
scopical  Science. 

A  synopsis  of  North  American  fresh-water  leeches,  with 
descriptions  of  some  hew  species,  with  figures,  has  been  pre- 
pared by  Professor  A.  E.  Verrill  for  the  Report  of  the  United 
States  Commissioner  of  Fish  and  Fisheries. 

The  Crustacea  have  been  studied  anatomically  by  Glaus, 
in  an  illustrated  essay  on  the  higher  Copepoda,  in  Siebold 
and  Kolliker's  Zeitschrift.  The  early  condition  of  the  nerv- 
ous system  of  the  king  -  crab  (Limttlus)  has  been  described 
by  Dr.  A.  S.  Packard.  Instead  of  the  cephalothoracio  ganglia 
being  united  to  form  a  ring  around  the  oesophagus,  they 
are  in  the  larva  separate,  five  pairs  of  large  ganglia  coiTe- 
spending  to  the  five  anterior  pairs  of  limbs.  The  brain  of 
the  king-crab  differs  remarkably  from  that  of  the  normal 
Crustacea — £.6.,  the  lobster  and  crab — in  sending  off  no  anten- 
nal  nerves,  but  only  two  pairs  of  optic  nerves,  there  being, 
in  fact,  no  antennsB  in  Limulus.  While  there  is  a  general 
analogy  in  the  form  of  the  anterior  portion  of  the  nervous 
chord  of  Limulus  to  that  of  the  spidera  and  scorpions,  it 
does  not  prove  that  the  king-crab  is  an  arachnid,  for  there 
are  other  remarkable  differences  that  forbid  our  placing  the 
king-crab  among  the  arachnids,  and  they  should  be  regarded 
as  very  aberrant  Crustacea.  Packard  also  described  certain 
organs  in  Limulus  as  probably  renal  in  their  nature,  and 
perhaps  homologous  with  the  green  glands  of  the  normal 
Crustacea. 

Additional  facts  regarding  the  metamorphoses  of  the 
spiny  lobster  (Palinurus)  of  the  Mediterranean  have  been 
discovered  by  Gerbe.  By  his  study  of  the  Phyllosoma,  or 
larva  state  of  the  Palinurus,  he  concludes  that  in  the  higher 
Crustacea  the  penpheral  portion  of  the  arterial  system  very 
slowly  arises,  and  during  the  early  stage  of  the  change  the 
bloodvessels  ramify  among  the  tissues  like  the  roots  of  a 
plant. 

In  descriptive  crustaceology  we  have  a  "Synopsis  of 
the  Higher  Fresh -Water  Crustacea  of  the  Northern  United 
States,"  by  Professor  S.  I.  Smith,  containing  full  descrip- 
tions of  a  number  of  interesting  forms,  including  Palosmon 
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ohioniSy  a  ehrimp  used  for  food  in  Indiana,  and  another 
shrimp — Pakemonetes  exUipea  of  Stimpson — which  occurs  in 
Lake  Erie  as  well  as  South  Carolina  and  the  fresh -water 
streams  of  Florida.  The  most  remarkable  shrimp-like  form, 
however,  is  the  Myaia  reUcta^  iirat  described  by  Lov6n,  from 
the  inland  lakes  of  Sweden.  It  occurs  at  various  depths  in 
Lakes  Superior  and  Michigan,  where  it  forms  a  large  part  of 
the  food  of  the  whitefish. 

This  Mysis  is  so  closely  allied  to  the  Mysia  oeulata  of 
the  northern  and  arctic  seas,  being  regarded  by  some  as  a 
Bimple  variety,  that  its  occurrence  in  these  lakes  so  far  from 
the  sea  is,  as  Smith  states,  a  fact  of  peculiar  interest,  which 
goes  far  toward  proving  the  marine  origin  of  a  pait  of  the 
fauna  of  our  great  lakes.  Dr.  Stimpson  believed  that  the 
great  lakes  had  in  recent  (Quaternary)  times  been  isolated 
from  the  sea  by  a  rise  of  land.  Very  probably,  at  the  time 
when  the  sea  had  access  to  these  basins,  the  communication 
"was  somewhat  narrow  and  deep,  and  the  influx  of  fresh 
water  from  the  surrounding  country  was  sufficient  to  occupy 
entirely  the  upper  stratum,  while  the  heavier  sea-water  re- 
mained at  the  bottom. 

After  the  basin  had  become  separated  from  the  ocean  by 
the  rise  of  the  land,  the  bottom  water  must  have  become 
fresh  by  diffusion  very  slowly  to  allow  of  the  gradual  adap- 
tation of  the  crustaceans  to  the  change  of  element."  Pro- 
fessor Smith  adds  that  at  the  time  Lake  Ontario  was  a  part 
of  the  great  St.  Lawrence  valley  sea,  there  was,  very  likely, 
no  insuperable  barrier  in  the  Niagara  River  to  the  upward 
migration  of  active  swimming  animals  like  Myaia^  and  some 
of  the  inhabitants  of  the  upper  lakes  may  have  reached  their 
present  homes  by  this  route  during  the  northern  movement 
of  the  fauna  at  the  close  of  the  Quaternary  epoch.  *^  On  the 
other  hand,  Myaia  rdicta^  although  originally  derived  from 
the  strictly  marine  species  M.  ocukUa^  may  have  existed 
long  enough  to  have  had  the  same  history  as  some  of  the 
strictly  fresh-water  species,  known  to  be  common  to  Northern 
America  and  Northern  Europe,  since  it  has  much  the  same 
geographical  distribution."  Other  cmstacea  are  mentioned 
in  Professor  Smithes  ^^  Sketch  of  the  Invertebrate  Fauna  of 
Lake  Superior,"  in  the  same  report. 

The  habits  of  the  blind  crawfish  of  the  Mammoth  Cave  have 


clxxxviii   GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

been  studied  by  Mr.  F.  W.  Putnam.  It  takes  lEilfnost  no  food^ 
though  the  eyed  species  {Cambarus  Bartoni)  readily  eats 
any  food  offered  to  it.  On  being  startled,  the  blind  species 
darts  backward,  extending  its  antennaB,  and  stands  as  if  on 
the  alert  for  danger.  Milk-white  specimens,  on  changing 
their  skins,  were  afterward  of  the  same  color.  It  did  not 
change  its  color  after  shedding  its  shell  twice,  or  after  living 
in  full  light  of  day,  and  often  for  hours  in  the  sunshine,  over 
five  months.  On  April  20  the  same  specimen  cast  its  shell 
for  the  second  time,  within  three  months  of  the  time  it  la^t 
moulted.  During  this  period  it  did  not  feed  more  than  thi-ee 
or  four  times,  and  then  only  ate  sparingly. 

From  observations  made  on  the  reproduction  of  lost  paits 
in  the  blind  crawfish,  it  appeal's  that  the  parts,  such  as  the 
legs  and  antennse,  are  not  reproduced  in  perfection  after  one 
moult,  but  that  each  time  the  shell  is  cast  they  are  more 
nearly  perfect  than  before.  In  the  instance  observed  it  re- 
quired three  moultings  before  the  great  claw  attained  nearly 
its  full  size,  while  an  additional  moult  is  necessary  to  perfect 
the  limb.  The  posterior  legs,  on  the  contrary,  are  perfected 
in  two  moultings,  and,  in  the  case  observed,  in  about  five 
months  from  the  time  they  were  lost.  The  antennas  are  re- 
produced more  rapidly,  and  approach  their  full  size  in  one 
moulting.  During  the  five  months  the  animal  was  in  con- 
finement it  did  not  increase  in  size.  Extremes  of  tempera^ 
ture  did  not  affect  the  blind  crawfish,  as  several  specimens 
were  kept  without  harm  for  several  days  in  a  heated  room, 
and  were  exposed  for  weeks  to  such  intense  cold  that  the 
water  in  the  jars  was  frozen. 

A  number  of  new  North  American  sow-bugs,  or  Oniscida^ 
are  described  by  Stuxberg  in  the  Proceedings  of  the  Royal 
Swedish  Academy.  The  same  author  describes  in  the  ''An- 
nals and  Magazine  of  Natural  History  "  a  number  of  new 
forms  of  Idthobiua  (a  small  centipede)  from  California  and 
Mexico. 

The  studies  of  the  Russian  zoologist  Metschnikoff  on  the 
embryology  of  the  thousand-legs  (or  chilognathic  Myriapods) 
have  been  supplemented  by  a  beautiful  memoir  on  the  early 
history  of  GeophiluSy  a  long,  slender  form  allied  to  the  centi- 
pedes {ChUopoda).  In  this  form,  as  in  other  Myriapods,  the 
yolk  undergoes  total  segmentation,  and  the  primitive  band 
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Borrounds  one  half  of  the  yolk.  In  the  next  stage  observed 
the  antennaB  and  three  pairs  of  jaws  are  developed  (only  two 
in  the  thousand-legs).  In  a  succeeding  stage  the  primitive 
band  is  much  longer  than  before,  and  the  head  and  tail  ap- 
proach nearer  to  each  other,  while  there  are  now  from  forty- 
four  to  forty-six  body-segments,  most  of  them  bearing  rudi- 
mentary appendages,  though  there  are  none  as  yet  on  the 
end  of  the  body.  In  a  succeeding  stage  the  head  is  much 
larger,  the  body  longer  and  curved  over  the  yolk,  while  the 
egg-shell  breaker  is  situated  on  the  second  maxillae.  In  a 
following  stage  the  body  is  still  more  elongated  and  the 
joints  of  the  antennae  appear.  The  embryo  now  slips  out 
of  the  split  shell,  the  body  being  very  long  and  cylindrical, 
not  yet  fattened  as  in  the  adult  animal. 

The  young  G^ophilus,  and  probably  neai'ly  all  the  centi- 
pedes, undergoes  no  metamorphosis,  being  bom  with  nearly 
the  full  number  of  feet,  while  the  young  thousand-legs  or 
millepede  has  but  three  pairs  when  hatched.  We  now  have, 
thanks  to  Metschnikoff's  other  papers  on  the  development 
of  the  Chelifer  and  Scorpion,  and  to  the  researches  of  other 
observers,  quite  full  information  regarding  the  life-histories 
of  the  tracheate  Arthropods,  or  insects. 

Unusual  activity  has  been  shown  by  students  of  the  spi- 
ders both  in  Europe  and  this  country.  The  writings  of 
Hentz  have  been  collected  and  republished  by  the  Boston 
Society  of  Natural  History,  containing  the  text  and  plates 
of  his  papers  in  the  memoirs  of  that  society,  with  the  addi- 
tion of  several  excellent  plates  drawn  by  Mr.  J.  H.  Emerton, 
with  additional  notes  by  him.  A  number  of  new  species  of 
spiders  from  Southern  Europe  and  North  America,  belonging 
to  the  genus  Eng<me^  are  described  by  the  Rev.  O.  P.  Cam- 
bridore.  Dr.  Thorell  has  described  a  number  of  new  forms 
from  New  Caledonia,  Madagascar,  and  Reunion  Islands.  It 
appears  that  the  NephUa  edulis  Vinson,  of  New  Caledonia, 
a  large  spider  allied  to  our  'NephUa  plumipes^  whose  hab- 
its have  been  studied  by  Professor  Wilder,  is  used  by  the 
natives  as  an  article  of  food,  while  in  Madagascar  Nq>hila 
JSfada^ciScarieTms  Vinson,  is  also  eaten,  ^  en  I'accommodant 
avec de  I'huile  ou  de  la  graisse "  (see Vinson,  "Voyage  h Mad- 
agascar," p.  126).  He  also  gives^  some  notes  on  venomous  spi- 
ders..  The  so-called  venomous  spider  of  Madagascar,  called 
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by  the  natives  "  foka  '*  or  "  fook,"  is  thought  by  Vinson  to 
be  probably  harmless.  Allusion  is  made  by  Thorell  to  the 
supposed  poisonous  natui*e  of  the  Lathrodeetuts  Curacavien- 
€18  of  Cura9oa,  South  America.  It  is  a  congener  of  the  poi- 
sonous Lathrodectus  of  Southern  Europe  and  the  Southern 
United  States. 

He  has  also  published  in  the  Proceedings  of  the  Boston  So- 
ciety of  Natural  History  a  descriptive  account  of  the  spiders 
of  Labrador,  based  on  specimens  collected  by  Dr.  A.  S.  Pack- 
ard, Jr. 

The  spiders  inhabiting  the  caves  of  Kentucky  and  adjoin- 
ing states  have  been  studied  by  Messrs.  Packard  and  Emer- 
ton,  the  latter  affording  descriptions  and  drawings  of  these 
interesting  forms,  some  of  which  are  blind,  or  with  defective 
eyesight,  and  all  more  or  less  bleached.  The  two  largest  and 
consequently  most  ancient  caves.  Mammoth  and  Wyandotte, 
and  in  which  the  physical  environment  of  the  species  is  most 
unvarying,  have  but  one  species  each.  In  the  smaller  caverns 
of  Carter  County,  Kentucky,  and  the  two  Weyer's  caves,  the 
number  of  species  and  variation  in  the  individuals  are  great- 
er than  in  the  previously  mentioned  caves.  In  each  set  of 
caves  (Carter's  and  Weyer's)  there  are  three  species,  to  one 
in  Mammoth  and  Wyandotte  caves.  What  constitutes  the 
food  of  these  diminutive,  weak,  sedentary  spiders  it  is  dif6- 
cult  to  conjecture,  unless  it  be  certain  minute  delicate  mites 
or  young  Podums.  They  spin  no  web,  except  some  of  the 
spiders  of  Weyer's  Cave.  The  small  flies  {Sciara  and  Chi- 
ronomua)  are  too  large  and  bulky  to  be  captured  by  them. 
The  probable  insufficiency  of  food,  as  well  as  light,  may  ac- 
count for  their  small  size  and  feeble  reproductive  powera. 
Mr.  Emerton  reports  six  species  of  cave  spiders,  all  unde- 
scribed  except  one. 

A  few  mites  are  known  to  inhabit  the  sea;  the  British 
species  have  recently  been  described  and  figured  by  Mr.  G. 
S.  Brady.  Eleven  species  ai^e  now  known  to  inhabit  the 
coast  of  Great  Britain,  a  number  of  which  were  obtained  by 
the  dredge,  while  one  form  {Halarachne  hcUichceri)  is  para- 
sitic in  the  posterior  nares  of  a  seal  {HalicIuBrus  gryphus). 

Coming  now  to  the  winged  insects,  wo  can  not  say  that 
much  has  been  done  during  1875  in  the  study  of  their  devel- 
opment or  anatomy.    Unfortunately  the  mass  of  new  species 
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is  60  great,  and  the  insect-fauna  of  the  earth,  even  of  the  old- 
er ponions  of  the  globe,  as,  for  example,  the  older  United 
States,  is  so  little  known,  that  students  are  still,  and  will  be 
for  years,  busied  with  the  merely  preliminary  work  of  de- 
scriptive entomology. 

As  a  contribution  to  animal  psychology,  Lubbock's  second 
paper  on  Bees,  Wasps,  and  Ants  claims  notice.  The  merit 
of  this  tract  is  that  a  daily  journal  of  the  doings  of  individ- 
ual insects  is  given,  from  which  the  reader  may  judge  as  to 
the  correctness  of  the  author's  conclusions.  He  enumerates 
a  number  of  facts  showing  that "  some  bees,  at  any  rate,  do  not 
communicate  with  their  sisters,  even  if  they  find  an  unten- 
anted comb  full  of  honey,  which  to  them  would  be  a  peiiect 
Eldorado."  So  far  from  having  been  able  to  discover  any 
evidence  of  affection  among  them,  ^'  they  appear  to  be  thor- 
oughly callous  and  utterly  indifferent  to  one  another."  Their 
alleged  devotion  to  the  queen  is  '^  of  the  most  limited  char- 
acter." That  bees  can  distinguish  scents  is  certain.  While 
acknowledging  the  truth  of  Langstroth's  statement  that  the 
bees  of  one  hive  know  each  other,  he  thinks  it  is  by  the  sense 
of  smell,  and  not  by  an  act  of  the  intellect.  Bees  differ  as  to 
the  facility  with  which  they  find  their  way  about.  He  then 
says,  if  "bees  are  to  be  credited. with  any  moral  feelings  at 
all,  I  fear  the  experience  of  all  bee-keepers  shows  that  they 
have  no  conscientious  scruples  about  robbing  their  weaker 
brethren."  Regarding  the!  industry  of  ants,  he  gives  quite 
full  statistics.  He  then  gives  some  interesting  experiments 
showing  that  ants  communicate  news  to  each  other. 

Frequent  reference  is  made  by  Lubbock  to  Forel's  new 
work,"Les  Fourmis  de  la  Suisse,"  a  quarto  work  of  465  pages, 
with  two  plates,  published  at  Zurich  in  1874.  As  this  is  the 
most  important  work  on  insects  of  the  last  two  years,  wc 
translate  an  abstract  of  its  contents  given  by  Blanchard  in 
La  Hevue  Scientifique.  The  work  is  worthy  to  succeed  that 
of  the  author's  fellow-countryman,  Pierre  Hiiber.  After  de- 
scribing the  species,  the  author  considers  the  relations  be* 
tween  the  peculiarities  of  structure  and  the  adaptation  for 
work  or  war.  The  descriptions  are  followed  by  anatomical 
and  physiological  studied  of  different  organs,  accompanied 
by  interesting  remarks  concerning  instinct  and  intelligence. 
The  doings  of  ants  in  rendering  mutual  services,  or  in  caring 
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for  the  larvae  or  pupsB,  have  been  the  sdbject  of  curioas  ex- 
periments. Forel,  OD  soiling  and  deforming  the  silken  co- 
coons containing  the  pupss,  always  found  the  next  morning 
that  the  ants  had  restored  them  to  their  original  form  and 
primitive  whiteness.  Huber  spoke  of  the  precision  with  which 
a  column  of  ants  moved,  and  the  perfect  order  the  army  ob- 
served on  a  long  march.  Forel,  however,  shows  that  this 
precision  would  be  impossible  unless  the  ants  were  careful  to 
preserve  order.  An  ant  carrying  a  heavy  cocoon,  wholly 
taken  up  with  its  burden,  is  incapable  of  giving  attention  to 
any  thing  else.  Some  wander,  while  othera,  better  assured  of 
their  course,  go  straight  on.  After  much  hesitation  the  wan- 
derers again  find  the  road,  as  shown  by  the  readiness  with 
which  they  march  on.  This  is  regarded  by  Forel  as  an  evi- 
dence of  an  excellent  memory. 

Forel  also  studied  the  power  of  reproduction  in  the  work- 
ers. It  is  known  that  they  sometimes  lay  eggs.  He  has 
shown  that  by  their  whole  structure  such  individuals  are 
intermediate  between  the  fecundated  females  and  the  work- 
ers or  neutera.  Their  ovaries  are  sometimes  completely, 
sometimes  only  partially,  developed. 

He  also. affords  a  number  of  new  observations  on  the  arch- 
itecture of  these  creatures.  He  finds  that  the  nests  of  the 
same  species  sometimes  vary  in  their  interiors.  Forel  doubts 
whether  certain  ants  live  in  the  nests  of  others,  as  if  parasitic. 
He  finds  that  two  kinds  of  ants  lodged  in  the  same  nest  oc- 
cupy separate  apai-tments,  with  walls  separating  them.  Fo- 
rel has  studied  better  than  any  one  else  the  habits  of  the  iso* 
lated  fecundated  females.  He  has  studied  and  created  alli- 
ances between  the  industrious  species  and  those  incapable  of 
rearing  their  young ;  he  has  watched  their  battles,  and  also 
noted  the  influence  of  temperature  and  of  light  on  the  move- 
ments of  the  ants. 

The  functions  of  the  anterior  pair  of  ganglia,  or  so-called 
brain,  of  a .  water-beetle  {DytUcua  marginalis)  have  been 
studied  by  Faivre.  He  believes  that  these  ganglia  preside 
especially  over  the  movements  of  deglutition  ;  that  they  de- 
termine not  only  the  contraction  but  the  dilatation  of  the 
pharyngeal  sphincter-muscle,  which  reacts  at  the  same  timo 
with  the  recurrent  on  the  cardiac  sphincter.  The  power  pe- 
culiar to  this  nei*ve-centre  caq.  be  set  in  play  by  impressions 
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transmitted  sometimes  from  behind  forward,  or  the  reTeme* 
He  associates  through  the  medium  of  the  brain,  to  which  are 
attached  commuoioating  nerves,  the  acts  of  prehension  and 
of  mastication  to  the  swallowing  of  food  and  the  passage 
of  food  into  the  stomach  and  intestine.  The  suboesophageal 
ganglia  is  the  centre,  under  the  influence  of  w4iich  it  reacts 
with  the  most  energy.  In  brief,  the  frontal  (supracesophar 
geal)  ganglia,  distinct  by  their  special  r61e  from  the  other 
nervous  centres  of  the  ganglionic  chain,  approach  the  former 
(subcesophi^eal)  by  their  essential  functions  as  well  as  struct- 
ure. 

Further  contributions  to  the  relations  of  insects  to  plants 
are  to  be  found  in  Lubbock's  ^  British  Wild-flowers  in  Rela-* 
tion  to  Insects^"  and  in  Hermann  Muller's  papers  in  NhUure, 

The  subject  of  hermaphroditism  in  the  moths  (or  more 
properly  gynOatdromofphism)  haa  been  discussed  by  Dr.  A. 
8.  Packard,  Jr.,  who  describes  and  figures  two  gynandro* 
morphs  of  CaUommia  Promethea,  One  is  a  female,  with  the 
antenna  and  wings  on  the  right  side  masculine,  and  the  other 
is  a  male,  with  the  antenna  and  wings  on  the  right  side  more 
like  the  male  than  the  female.  These  two  cases  may  be  re- 
garded as  extreme  examples  of  what  may  be  called  periphe* 
ral  gynandrcmorphUm;  namely,  where  the  trunk  (head,  tho- 
rax, and  hind-body)  are  not  affected,  but  only  the  append- 
ages and  scales,  including  the  wings,  feet,  and  antennsa;  the 
bead  and  genitals  not  being  affected.  The  leadt-marked  ex- 
ample of  this  sort  is  one  described  by  Westwood,  who  states 
that  he  had  an  orange-tip  butterfly  {Anthocarie  cardamines) 
which  was  female  in  every  respect,  except  that  on  the  tip  of 
one  fore-wiog  were  about  a  doeen  of  the  bright  orange  scales 
which  characterize  the  male.  It  is  not  known  that  any  Le* 
pidoptera  with  the  internal  genital  organs  affected  have 
been  examined,  as  the  examples  thus  far  have  not  been  pre- 
aerved  in  alcohol.  The  best-defined  cases'  of  this  sort  are 
those  described  in  the  honey-bee  by  Siebold.  In  these  cases 
the  internal  and  external  sexual  organs  are  mix#d  together 
much  as  the  other  external  characters.  The  sting,  with  its 
Tesicle  and  gland,  was  present,  though  in  a  soft  state,  in  the 
drone,  and  in  the  female  the  ovaries  and  also  spermaries  were 
present,  though  the  ovai'ies  contained  no  eggs.  As  to  the 
cause  of  so-called  hermaphroditism^  Siebold's  explanation 
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that  it  is  due  to  an  impei*fect  fecandation  of  the  ovum  eeeniB 
most  probable.  These  cases  seem  to  be  paralleled  by  the  oc- 
carrence  of  hybridity  between  two  species,  the  result  being 
an  in-egular  fusion  of  the  characters  of  both  species.  Both 
seem  to  indicate  that  sexual  characters,  as  well  as  specific 
characters,  ai^  determined  at  the  time  of  impregnation. 

Mr.  Scndder's  discovery  of  well-preserved  remains  of  the 
abdomen  of  a  lai'val  dragon-fly  in  the  coal-measnres  of  Cape 
Breton  sets  back  a  long  ways  the  existence  of  these  insects, 
the  earliest  remains  heretofore  known  having  occurred  in  the 
Lias  formation. 

As  a  contribution  to  fossil  entomology,  the  splendid  mem- 
oir of  Mr.  Scudder  on  fossil  butterflies  is  noteworthy.  Nine 
well-authenticated  species  of  fossil  butterflies  are  now  known, 
all  from  the  European  tertiary  formation,  the  earliest  known 
forms  occun'ing  in  the  lower  beds.  Three  of  these  insects  be- 
long to  the  highest  families  of  butterflies — Nymphales — ^four 
to  the  Papilionidae,  and  two  only  to  the  Urbicolse  (Hesperi- 
ans).  The  allies  of  four  of  these  fossil  butterflies  now  live 
in  the  East  Indies;  those  of  three  in  sub-tropical  North 
America,  and  one  of  them  in  the  noith  temperate  zone  of 
both  Europe,  Asia  and  America ;  and  those  of  one  in  the 
Mediterranean  region.  Three  out  of  the  four  species  whose 
living  allies  are  to  be  sought  in  the  East  Indies  come  from 
the  older  deposits  of  Aix,  and  only  one  of  the  two  remain-* 
ing  Aix  species  shows  special  afSnities  to  American  types ; 
^^  We  thus  find  here,  as  among  other  insects  and  among  the 
plants,  a  growing  likeness  to  American  types  as  we  pass  up- 
ward  through  the  European  tertiaries. 

^'  The  studjr  of  the  floras  of  the  European  tertiaries  has 
proceeded  so  far  that  in  most  cases  we  are  able  to  find,  in 
the  very  beds  where  the  butterflies  occur,  plants  which  we 
may  reasonably  judge  to  have  formed  the  food  of  these  in- 
sects in  their  earlier  stages.  In  but  a  single  instance  is  the 
family  of  plants  upon  which  it  was  necessary,  or  almost 
necessary,  to  suppose  the  caterpillar  fed,  entirely  absent 
from  tertiary  strata ;  and  since  this  family  is  the  Crucifene, 
which  in  its  veiy  nature  could  scarcely  have  left  a  recogniz- 
able trace  of  its  presence,  the  exception  has  no  force.^' 

Professor  Weismann's  work  on  ^*  Seasonal  Dimorphism" 
in  butterflies  shows  th]^t  several  so-ealled  species  are  simply 
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varieties  appearing  at  different  parts  of  summer,  either  ther 
beginning  or  close,  and  that  this  variation  does  not  occur  in 
the  larva  state,  but  is  probably  due  to  the  different  dura- 
tions of  the  pupa  state.  He  thinks  they  are  the  same  in 
effect  with  climatic  varieties,  and  that  they  were  indueedr 
originally  by  changes  in  the  climate  of  £urope  during  the 
coming  and  going  of  the  glacial  period.  The  essay  also 
throws  light  on  the  origin  of  dimatio  varieties. 

The  effect  of  the  glacial  period  on  the  disuibution  of  ih^ 
sects  in  North  America  is  discussed  by  Mr.Qrote.  The  tops 
of  the  White  Mountains  and  the  Rocky  Mountains  in  Colo- 
riado  offer  us  particular  kinds  of  insects,  living  in  an  isolated 
manner  at  the  present  day,  and  confined  to  their  respective 
localities.  In  order  to  find  insects  like  them  we  have  to  ex- 
plore the  coast  of  Labrador,  and  the  northern  portions  of  the 
North  American  continent  in  regions  offering  analogous  con- 
ditions of  climate  to  those  existing  on  the  summits  of  these 
mountains.  The  genera  (Eneis  (Chionobas)  and  3renthis 
among  the  butterflies,  and  Anarta  and  AffroHa  among  the 
moths,  are  represented  by  this  same  or  similar  species  in  all 
of  the  above-mentioned  localities.  In  the  case  of  the  White 
Mountain  butterfly,  (SW^is  «emiefea,  we  have  a  form  sustain^ 
ing  itself  in  a  very  limited  alpine  area  on  the  top  of  Mount 
Washington. 

The  question  comes  up,  with  regard  to  the  White  Mount- 
ain butteffly,  as  to  the  manner  in  which  this  species  of > 
(Eiieis  attained  its  present  restricted  geographical  area. 
Mr.  Grote  answers  it  by  the  action  attendant  on  the  decline 
of  the  glacial  period.  Many  of  the  features  of  the  advance 
of  the  glacial  sheet  were  repeated  in  the  reverse  order  on 
the  subsidence  of  the  main  ice-sheet  or  glacial  sea*  The 
local  glaciers  appeared  again,  separate  from  the  main  bodies 
of  ice,  and  filled  the  valleys  and  mountain  ravines,  thus  run- 
ning at  variance  with  the  main  body  of  the  glacier,  being- 
determined  by  local  topography.  A  reversal  of  the  temper- 
ature shortened  the  winters  and  lengthened  the  summers. 
Ice-loving  insects,  such  as  the  White  Mountain  butterfly,' 
hung  on  the  outskirts  of  the  main  ice-sheet,  where  they  found 
their  fitting  condftions  of  temperature  and  food.  ^  The  main 
ice-sheet  had  pushed  them  insensibly  before  it ;  and  during 
the  continuance  of  the  glacial  period  the  geographical  dis; 
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tribution  of  tbe  genus  (Eneia  had  been  changed  from  a  high 
northern  region  to  one  which  may  well  have  included  por- 
tions of  the  Southern  States.  And  on  its  decline  the  ice- 
sheet  drew  them  back  again  after  itself  by  easy  stages ;  yet 
no^  all  of  them.  Some  of  these  butterflies  strayed  by  the 
way,  detained  by  the  physical  nature  of  the  country,  and 
destined  to  plant  colonies  apart  from  their  companions.'* 

When  the  main  ice-sheet  left  the  foot  of  the  White  Mount- 
ains, some  of  these  (Eneis  butterflies  were  left  behind.  *^  At 
a  height  of  from  5600  to  6200  feet  above  the  level  of  the 
sea,  and  a  inean  temperature  of  about  48  degrees  during  a 
short  summer,  the  White  Mountain  butterflies  {(Eneia  aemi-- 
dea)  yet  enjoy  a  climate  like  that  of  Labrador  within  the 
limits  of  New  Hampshire.  And  in  the  case  of  moths  an 
analogous  state  of  things  exists.  The  species  Anarta  nieUh 
nopa  is  found  on  Mount  Washington,  the  Rocky  Mountains, 
and  Labrador.  Agrotia  lalandioa  is  found  in  Iceland,  Lab- 
rador, the  White  Mountains,  and  perhaps  in  Colorada  As 
on  islands  in  the  air,  these  insects  have  been  left  by  the  re- 
tiring ice*flood  during  the  opening  of  the  Quaternary." 

Some  studies  by  Mr.  W.  H.  Edwards  lead  him  to  difier 
from  Mr.  Scudder's  conclusions  in  relation  to  the  two 
broods,  vernal  and  sestival,  of  two  butterflies,  Argynnia 
(Brenthis)  myrina  and  beUona^  which  were  published  in  the 
American  Naturcdi^  in  ld'^2.  Mr.  Edwards  finds  that  in 
Argynnia  myrina  the  butterfly  of  the  fall  brood  emerges 
from  the  chrysalis  about  tbe  Ist  of  September,  lays  eggs  on 
or  before  the  16th,  the  larvae  hatch  between  the  20th  and  the 
24th,  and  go  at  once  into  hibernation,  to  awake  in  May,  and 
reach  the  chrysalis  state  about  the  middle  of  June,  and  tbe 
butterfly  state  about  the  25th  of  June.  If  any  of  the  sum- 
mer brood  of  larv»  hibernate  after  their  third  moult  (a 
fact  not  established),  then  the  larvsa  of  both  broods  would 
awake  at  the  same  time  and  become  butterflies  at  the  same 
time,  making  the  summer  brood.  It  is  to  be  observed  that 
the  several  stages  of  the  same  brood  of  larvas  do  not  occur 
in  exactly  the  same  periods  of  time.  From  eggs  laid  on  the 
same  day,  by  the  same  female,  some  of  the  larvad  hatched 
will  reach  the  chrysalis  state  several  days  before  others.  In 
the  larger  species  of  Argynnia  there  will  be  such  a  difieiv 
ence,  amounting  to  two  or  three  weeks.    Therefore  some  of 
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the  larvas  which  hibernate  at  the  third  monlt  may  be  re- 
tarded 80  that  their  butterflies  shall  emerge  contempon^ 
neously  with  those  which  proceed  from  the  larvse  that  hi- 
bernate as  soon  as  they  leave  the  egg.  The  case  is  par'- 
allel  with  that  oiPhyciodes  nycteUy  and  with  that  ofApatura 
cdtiSyhoth  doable-brooded  species,  and  both  disclosing  larvse 
from  the  summer  brood  which  hibernate  when  half  grown, 
while  a  part  of  the  brood  go  on  to  chrysalis  and  give  the  fall 
brood  of  butterflies,  these  again  producing  larv»  which  also 
hibernate.  (In  both  the  last  hibernation  begins  after  the  larva 
is  half  grown — i.  e,,  after  the  third  moult  in  nycteia^  and  after 
the  second  in  ceUia.)  Mr.  Edwards  claims  that  Mr.  Scudder 
has  made  a  hypothetical  case  which  is  precisely  the  actual  case 
tiiat  he  (Edwards)  has  above  indicated.  Scudder^s  example 
is  as  follows,  to  use  his  own  words :  *^  Should  the  season  be 
so  long  that  the  second  brood  could  lay  eggs^  the  caterpillars 
would  then  be  forced  to  hibernate  as  those  of  the  aestival 
series,  and  become  memberB  of  that  series  the  next  year. 
Thus  the  vernal  series  would  continually  feed  the  aastival.'^ 
Moreover,  in  no  species  do  the  several  preparatory  stages  of 
its  members  run  even.  On  the  contrary,  in  any,  whether 
single  or  double  brooded,  there  will  be  found  by  different 
females  eggs  freshly  laid,  eggs  ready  to  hatch,  young  larvs 
and  mature  larvaa,  all  at  the  same  time.  By  this  means 
there  is  kept  up  for  a  long  period,  often  for  weeks,  a  suc- 
cession of  newly  emerged  butterflies  of  the  same  brood,  and 
the  newer  and  older  are  constantly  mating.  On  one  day 
in  September  of  last  year  he  cut  a  branch  of  wild  senna 
(CoMia),  on  which  at  the  moment  were  newly  laid  eggs  of 
Teriaa  nictppCy  larvas  in  every  stage  of  growth,  and  a  but- 
terfly of  the  same  species  just  emerged,  and  still  resting  on 
the  empty  shell  of  its  chrysalis. 

Our  knowledge  of  the  transformations  of  the  Lepidoptera 
has  been  increased  by  an  illustrated  account  by  Mr.  Scudder 
of  the  life-history  of  JEumceus  cUala^  a  butterfly  which  feeds 
on  the  Zamia  in  Florida.  Several  Limacodes  larvsa  are  de- 
scribed by  Mr.  Wetherby,  and  other  larvsB  are  described  in 
the  Canadian  Entomclogigt^  and  by  Mr.  Henry  Edwards  in 
the  Proceedings  of  the  California  Academy  of  Sciences. 

An  interesting  contribution  to  our  knowledge  of  the  in- 
sect fauna  of  islands  is  afforded  by  the  Rev.  A.  E.  Eaton's 
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researcbes  ou  Kerguelen  Island,  while  attached  as  naturalist 
to  the  Transit  of  Venus  Expedition.  Nearly  all  the  insectift 
were  remarkable  for  being  either  wingless  or  with  very 
abort  wings.  Of  the  flies  (Diptera),  one  species  had  neither 
wings  nor  halteres*  Dr.  J.  L.  Le  Conte,  in  his  pi'esidential 
address  before  the  American  Association,  brings  forwai*d 
some  valuable  &cts  in  the  geographical  distribution  of  in- 
sects in  N'orth  America. 

In  descriptive  entomology  there  are  the  usual  papers  in 
journals  and  transactions.  The  Canadian  EntomoXogist  con- 
tains descriptions  of  North  American  insects,  while  Pisych^^ 
published  by  the  Cambridge  Entomological  Club,  contains 
an  elaborate  bibliographical  record,  in  which  a  list  is  given 
of  all  writings  upon  entomology  published  in  North  Amer- 
ica, and  of  all  foreign  writings  upon  North  American  ento*- 
mology,  and  a  brief  notice  of  the  contents  of  each. 

Especially  worthy  of  notice  are  descriptions  and  synonym^ 
ical  catalogues  by  flagen,  Scudder,  Ostensacken,  Qrotc, 
Morrison,  Chambers,  H.  Edwards,  and  others ;  while  in  the 
Proceedings  of  the  Zoological  Society  are  handsomely  il- 
lustrated papers  by  Butler.  Professor  Zeller  continues  in 
the  Transactions  of  the  Vienna  Botanical  and  Zoological 
Society  his  elaborate  descriptions  of  North  American 
moths.  In  economical  entomology  the  report  of  Mr.  Riley 
is  replete  with  useful  information,  paiticularly  regarding  the 
destructive  grasshopper  and  the  grape  PhyUoxera, 

Coming  now  to  the  Vertebrates,  we  learn  that  M.  Gerbe 
has  studied  in  the  fish-parks  at  Concarneau  the  embryology 
of  the  rays,  embracing  all  the  modifications  that  the  eggs 
of  these  fishes  undergo  from  the  time  they  enter  the  oviduct 
to  that  of  theii*  exclusion.  The  swimming-bladder  of  fishes 
has  been  studied  by  M.  Morean  from  the  side  of  experi- 
mental physiology.  He  concludes  that  it  is  a  hydrostatic 
organ,  and  not  an  organ  of  locomotion. 

In  a  work  on  the  origin  of  the  vertebrates.  Dr.  Dohm  in- 
dulges in  some  speculations  as  to  the  ancestry  of  these  ani- 
mals. His  embryological  investigations  lead  him  to  seek 
for  the  probable  ancestors  of  the  vertebrates  among  the 
Arthropods  (crustacea  and  insects),  rather  than  the  Tunicate^ 
or  Ascidians ;  and  to  revei*t  to  the  views  of  the  elder  St.  Hi- 
laire,  who  described  insects  as  vertebrates  which  walk  with 
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their  backs  downward,  rather  than  to  those  of  Kowalevslcy 
and  others,  who  trace  the  line  through  the  Ascidians  and  the 
lancelet.  So  far  from  being  the  representative  of  the  orig- 
inal vertebrates,  the  Amphioxua  is  regarded  by  Dr.Dohrn 
as  a  degenerate  descendant  of  the  cyclostomoas  fishes,  and 
the  so-called  larv»  of  the  Ascidians  are  the  result  of  a  still 
longer-continued  process  of  degradation. 

On  account  of  these  and  other  speculations,  renewed  at- 
tention is  being  paid  to  a  study  of  the  embryology  and 
anatomy  of  AmphioxuSj  the  lancelet.  Mr.  Balfour  considers 
that  it  is  not  necessary  to  conclude  that  Amphioxua  itself 
was  the  ancestor  of  the  vertebrates,  but  merely  that  the  eai"- 
liest  s.tages  of  development  of  this  supposed  vertebrate  an- 
cestor were  similar  to  those  of  Amphiaxus.  The  egg  of 
Amphioxua  difiers  from  that  of  other  vertebrate  animals  in 
having  less  food-material  or  yolk,  and  Balfour  thinks  that 
this  accounts  for  the  differences  in  the  early  stages  of  the 
embryo.  Still  he  thinks  that  all  the  modes  of  development 
found  in  the  higher  vertebrates  are  to  be  looked  upon  as 
modifications  of  that  of  AmpAioxus.  One  common  feature 
which  appears  prominently  in  reviewing  the  embryology  of 
vertebrates  as  a  whole  is  the  derivation  of  the  middle  germ- 
layer  (mesoblast)  from  the  third  or  inner  layer  (hypoblast), 
though  it  should  be  stated  that  so  high  an  authority  as 
KoUiker  thinks  that  the  middle  layer  is  derived  from  the 
outer  one.  Among  the  invertebrates,  however,  the  middle 
germ-layer  is  derived  from  the  inner  germ-layer. 

Professor  Huxley  publishes  meanwhile  a  note  upon  the 
*'  brain  and  skull  ^'  of  Amphioxua.  By  reason  of  the  sup- 
posed absence  of  renal  organs,  and  of  any  proper  skull  and 
brain,  Agassiz  was  led  to  separate  the  lancelet  from  all  other 
fishes;  and  Haeckel,  going  farther,  made  a  distinct  division 
of  the  Yertebrata  {Acrania)  for  its  reception;  while  Semper, 
in  a  lately  published  paper,  separates  it  entirely  from  the 
vertebrates.  Huxley  now  describes  what  he  believes  to  be 
the  representative  of  the  ducts  of  the  Wolffian  bodies,  or 
'* primordial  kidneys"  of  the  higher  vertebrates,  in  Amphi- 
oxuSy  and  he  also  endeavors  to  point  out  that,  although  Am- 
phioxua has  no  completely  differentiated  brain  or  skull^ 
*'  yet  it  possesses  veiy  well-marked  and  relatively  large  di- 
visions of  the  cerebro-spinal  nervous  axis  and  of-the  spinal 
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colnmn,  whioh  answer  to  the  encephalon  (brain)  and  the 
cranium  of  the  higher  Yertebrata."  Professor  Ray  Lankes- 
ter  also  contributes  an  important  paper  on  the  anatomy  and 
embryology  otArnphiooBua  as  compared  with  the  higher  fishes. 

Some  important  notes  on  the  grayling  of  North  America, 
by  James  W.  Milner,  and  on  the  natural  history  of  the  gou" 
ramif  by  Dr.  T.  Gill,  are  contained  in  the  report  of  the 
United  States  Commissioner  of  Fish  and  Fisheries. 

Some  new  fossil  fishes  from  the  Devonian  and  carbonifer- 
ous rocks  of  Ohio  have  been  described  by  Professor  J.  S.  New- 
berry. Of  these  the  most  important  discovery  was  nearly 
the  entire  skeleton  of  Dinichthys  TerrMii^  the  largest  of  all 
the  old  armor-plated  Ganoids.  In  another  species  {D.  Hert- 
zen)j  the  maxillaries  and  mandibles  are  set  with  teeth  instead 
of  being  sharp-edged.  Professor  B.  G.  Wilder  also  presented 
a  paper  to  the  American  Association  for  the  Advancement  of 
Science,  entitled  ^'  Notes  on  the  American  Ganoids  "  {Amia^ 
Lepido%teu8y  Acipenser^  and  JPolyodon). 

A  revised  list  of  the  fishes  of  Greenland,  by  Dr.  LUtken, 
is  given  in  the  appendix  to  the  English  *'  Arctic  Manual." 

The  habits  of  the  pine  snake,  by  Rev.  S.  Lockwood,  are  de- 
scribed in  the  American  Natvralist  A  new  species  of  ser- 
pent, belonging  to  an  undescribed  genus,  collected  by  Lien- 
tenant  Wheeler's  expedition  in  Arizona,  has  been  described 
by  Professor  Cope  under  the  name  of  Monopoma  rttfipunctor 
turn.  The  rostral  shield  of  this  new  genus  resembles  that  of 
Phimothyra,  and  the  lateral  head-shields  those  of  CyclopkU 
astivus.  It  is,  however,  more  like  Eutcsnic^  the  common 
garter-snake,  in  general  character. 

It  is  asserted  by  M.  Gaudry  that  true-tailed  Batrachians, 
with  affinities  to  the  modem  Salamanders,  existed  in  Permian 
rocks  in  France.  Interesting  discoveries  of  fossil  BcUrachia 
in  the  coal-measures  of  Ohio  have  been  brought  out  by  the 
geological  survey  of  that  state  under  the  direction  of  Pro- 
fessor Newberry.  The  number  of  extinct  forms  have  been 
thus  increased  to  thirty-three.  Professor  Cope,  who  has 
studied  the  material,  describes  a  new  genus  and  species  un- 
der the  name  of  Pteuropteryx  davatus.  It  is  remarkable  for 
the  structure  of  its  ribs.  Each  of  these  presents  a  wide, 
thin  ala  on  its  posterior  face,  which  is  abruptly  discontinued 
below.     The  shaft  of  the  rib  is  short,  and  enlarged  dis- 
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tally  where  it  is  hollow  and  tnincate.  The  vertebrsB  are  as 
large  as  those  of  the  anaconda.  Another  genus  exhibits 
two  strata  of  chevrons  in  an  armatare  of  ventral  rods,  the 
angle  of  the  npper  having  an  opposite  direction  to  that  of 
the  lower.  The  gnlar  scuIsb  are  smooth.  It  was  named 
Syphaama  kevis.  An  interesting  addition  to  the  fauna  was 
stated  to  be  a  new-species  of  the  homed  genus  Ceraterpeton 
of  Huxley.  The  head  is  relatively  large,  and  covered  with 
reticulate  ridges  separated  by  rows  of  impressed  dota  The 
horns  are  long,  stout,  and  incurved.  It  is  called  C,  pimcto- 
iinecUum, 

In  the  course  of  some  remarks  on  the  Batrachians  and 
Reptiles  of  Florida,  Professor  Cope  stated  that  this  state 
formed  a  distinct  subdivision  of  the  Austro-Riparian  region 
(see  Gray's  Atlas  of  the  United  States,  1873,  for  a  review  of 
the  geographical  distribution),  the  evidence  furnished  by  the 
lower  vertebrates  confirming  that  derived  from  the  higher 
vertebrata  and  the  plants.  There  are  fifteen  species  of  Ba- 
trachia  and  Reptilia  not  found  in  any  other  part  of  North 
America ;  three  of  these  occur  in  Cuba,  but  none  elsewhere; 
He  states  that  Mr.  Meek  had  recently  sent  to  the  museum 
of  the  Smithsonian  Institution  an  Ek^  distans — a  poison- 
ous snake— which  had  been  known  previously  from  the  So- 
noran  region  only.  This  discovery  may  be  associated  with 
that  of  the  Western  burrowing  owl  in  Florida,  and  the  &ct 
that  the  Floridan  Ophibolus  getulua  presents  the  same  num- 
ber of  rows  of  scales  as  the  black  and  white  Ophiboli  of  the 
Sonoran  region. 

The  first  fossils  found  (by  Professor  Cope  while  attached 
to  Wheeler's  survey)  in  the  '^trias^'  of  the  Rocky  Mount- 
ains are  those  of  fishes  and  reptiles.  The  fishes  are  repre- 
sented by  scales  of  small  species,  which  are  abundant  in  the 
ooprolites  of  the  reptiles;  the  latter  represent  the  three  or- 
ders of  Crocodiles^  Dinosauria^  and  apparently  of  Sauropte- 
rygi€L  The  dinosaurian  order  is  represented  by  a  part  of 
the  crown  of  a  tooth  of  a  species  of  large  size,  of  the  general 
character  of  Lcdaps.  Both  faces  are  convex,  the  one  more 
so  than  the  other,  and  the  long  axis  of  the  crown  is  curved 
toward  the  less  convex  side.  Both  cutting-edges  are  sharply 
and  closely  crenate  denticulate,  as  in  Lcdaps,  Avblysodor^ 
etc ;  otherwise  the  enamel  is  perfectly  smooth* 

9* 
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The  fitracture  of  the  ceotral  nervous  system  of  the  tnrtlels 
and  of  the  axolotl  has  been  elucidated  by  Dn  Stieda  in 
Sieboldiand  Kolliker's  Zeitschrijt, 

The. Grooodilia  are  divided  by  Professor  Huxley  into  three 
subrorders,  as. follows:  1.  JRxrotfucAia, containing  the  genera 
Stagonolepia  smd  JSelodon;  2.  Mesosuchia^  ivith  the  genera 
Steneo8auru8f  Pjdago9auru8^  Tdeosaurttay  TeleidcsauruSy  Me- 
triorhj/nchus  {Ooniopholia  f  Pholidosaurus  f)  i  Z,  Mumichia 
{TharacosaunUy  Hdopa^  and:  recent  forms). 

In  last  year's.  J£eoQr(i7. we  announced  the  discovery  of  the 
crocodile  by  the  late  Professor  Wyman  in  Florida..  During 
the  past  year  M.  Hornaday  has  published  an  article  on  this 
animal  in  the  American  NiUwralist^  with  figures  of  the  head 
and  skull.  A  large  male  measured  fourteen  feet  in  length ; 
its  mate,  a  female,  ten  feet  eight  inches.  It  is  regarded  by 
the  author  as  a  new  species,  for  which  he  proposes  the  name 
Crocodihta  Fhridanus. 

Another  link  in  the  chain  of  evidence  showing  the  affiiy- 
ities  of  the  birds  with  the  reptile^^a  subject  engrossing  thd 
attention  of  compamtive  anatomists — is  afforded  by  fresb 
studies  by  Professor  Morse  on  the  ^intermedium"  bone  of 
birda  Last  year  he  found  this  bone  in  the  tern.  During 
the  present  year  he  ascertained  the  presence  of  this  bone  in 
the  petrel,  sea-pigeon,  and  eider-duck.  This  additional  evi- 
dence showed  beyond  question  the  existence  of  four  tarsal 
bones  in  birds,  as  well  as  four  carpal  ones.  In  making  thesd 
investigations  he  had  also  discovered  embryo  claws  on  two  of 
the  fingers  of  the  wing — the  index  and  middle  finger.  Here- 
tofore in  the  adult  bird  a  single  claw  only  had  occurred  in  a 
few  species,  such  as  the  Syrian  blackbird,  spur^winged  goosey 
•knob-  winged  dove,  jacana,  mound  bird,  and  a  few  others^ 
and  in  these  cases  it  occurred  either  on  the  index  or  middle 
finger,  or  on  the  radial  side,  of  the  metacarpus.  All  these 
facts,  he  claims,  lend  additional  proof  of  the  reptilian  affin^ 
ities  of  birds.  . 

By  far  the  most  important  discovery  proving  the  reptilian 
affinities  of  birds  was  the  discovery  in  1872,  by  Professor 
Marsh,  of  birds  with  veritable  teeth  in  sockets  in  the  jaws, 
much  as  in  reptiles.  Professor  Marsh  now  fully  describes  and 
figurei;  these  bird-skulls  and  teeth,  and  proposes  the  term 
OdontomUh€9  for  the  new  subclass,  with  two  orders:  :ibA^ 
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thyomithes  (with  the  genera  IchthyomU  and  Apatomis)  and 
OdontdeoBj  containing  the  genus  jffeqperomis.  In  comparing 
the  two  genera,  Ichthyomis  and  JETetperomiSf  the  author  calls 
attention  to  the  remarkable  combinations  of  characters  in 
each  genus.  The  former  has  teeth  in  distinct  sockets,  with 
biconcave  vertebrae;  while  the  latter  has  teeth  in  grooves, 
and  yet  has  vertebrae  similar  to  those  of  modern  birds.  They 
all  occurred  in  the  npper  cretaceous  beds  of  New  Jersey  and 
Kansas.  The  remains  preserved  of  Mesperomis  regalia  show 
that  this 'species  was'  larger  than  any  known  aquatic  bird, 
the  length  from  the  apex  of  the  bill  to  the  end  of  the  toes 
being  between  five  and  six  feet  The  rudimentary  wings 
prove  that  flight  was  impossible,  while  the  powerful  swim- 
ming legs  and  feet  were  peculiarly  adapted  to  rapid  motion 
through  the  water.  The  tail  appears  to  have  been  much 
expanded  horizontally,  as  in  the  beaver,  and  doubtless  was 
an  efficient  aid  in  diving,  perhaps  compensating  in  part  for 
want  of  wings,  which  the  penguins  use  with  so  mndi  effect 
in  swimming  under  water.  That  Heaperomis  was  carnivo- 
rous is  clearly  proved  by  its  teeth,  and  its  food  was  probably 
fishes. 

The  coloring  matter  of  the  shell  of  the  eggs  of  birds  has 
been  studied  by  Mr.  Sorby  with  the  solar  spectroscope.  He 
finds  that  their  different  tints  are  due  to  a  variable  mixture 
of  seven  well-marked  coloring  matters.  Hitherto  the  greater 
part  of  these  had  not.  been  found  elsewhere.  The  principal 
red  coloring  matter  was  connected  with  the  haemoglobin  of 
blood,  and  the  two  blue  coloring  matters  were  probably  re- 
lated to  bile  pigments ;  but  in  both  cases  it  was  only  a  chem- 
ical and  physical  relationship,  and  the  individual  substances 
were  quite  distinct,  and  it  seemed  as  though  they  were  spe- 
cial secretions.  There  appears  to  be  no  simple  connec- 
tion between  the  production  of  tfa^se  various  egg^pigments 
and  the  general  organization  of  the  birds,  unless  it  were  in 
the  case  of  the  Timxmaus^  in  the  shells  of  the  eggs  of  many 
species  of  which  occurs  an  orange-red  substance  not  m^ 
"with  in  any  other  eggs,  unless  it  were  in  those  of  some  spe* 
cies  of  cassowary. 

*A  fossil  bird  belonging  to  the  Vultures  has  been  discov- 
ered by  Professor  Cope,  and  named  VyUur  umbrosus.  It 
was  about  as  large  as  the  >*king  vulture"  {Cathartes papc^ 
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of  Mexico.  The  tme  Tultnres  do  not  exist  at  present  in  the 
Western  hemisphere,  and  the  present  determination  adds 
one  more  Old  World  type  to  the  extinct  fauna  of  the  United 
States.  The  genas  VMur  is  now  associated  in  Africa  and 
India  with  HhinoceroSy  camels,  horses,  etc.,  as  ia  the  period 
of  the  late  tertiary  in  New  Mexico. 

A  new  work  on  the  locomotive  apparatus  of  birds,  by  M.* 
Alix,  contains  a  careful  study  of  the  skeleton  and  muscular 
system. 

The  subject  of  instinct  in  birds  and  mammals  has  again 
been  discussed  by  Mr.  Spalding  in  Nature.  He  claims  that 
the  instincts  of  animals  appear  and  disappear  in  such  season- 
able correspondence  with  their  own  wants  and  the  wants 
of  their  offspring  as  to  be  a  standing  subject  of  wonder. 
They  have  by  no  means  the  fixed  and  unalterable  character 
by  which  some  would  distinguish  them  from  the  higher  fiic- 
ulties  of  the  human  race.  It  is  a  common  practice  to  hatch 
duck's  eggs  under  a  hen,  though  in  such  cases  the  hen  has 
to  sit  a  week  longer  than  on  her  own  eggs.  Mr.  Spalding 
tried  an  experiment  to  ascertain  how  far  the  time  of  setting 
could  be  interfered  with  in  the  opposite  direction.  ■  Two 
hens  became  broody  on  the  same  day,  and  he  set  them  on 
dummies.  On  the  third  day  he  put  two  chicks  a  day  old  to 
one  of  the  hens.  She  pecked  at  them  once  or  twice,  seemed 
rather  fidgety,  then  took  to  them,  called  them  to  her,  and 
entered  on  all  the  cares  of  a  mother.  The  other  hen  was 
similarly  tried,  but  with  a  very  different  result*  She  pecked 
at  the  chickens  viciously,  and  both  that  day  and  the  next 
stubbornly  refused  to  have  any  thing  to  do  with  them. 
Birds,  he  maintains,  do  not  learn  to  fly.  On  shutting  up 
five  unfledged  swallows,  they  flew  when  liberated  as  well  as 
the  old  ones.  Such  he  found  to  be  the  case  with  titmice, 
tomtits,  and  wrens.  With  man,  as  in  the  lower  animals, 
Spalding  believes  that  the  progress  of  the  infant  is  but  the 
unfolding  of  inherited  powers.  "With  wings  there  comes 
to  the  bird  the  power  to  use  them ;  and  why  should  we  be- 
lieve that  because  the  human  infant  is  bom  without  teeth,  it 
should,  when  they  do  make  their  appearance,  have  to  dis- 
cover their  use  by  a  series  of  happy  accidents  ?"  In  com- 
mon with  other  evolutionists,  Spalding  believes  that  "in- 
stinct in  the  present  generation  may  be  regarded  as  the 
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product  of  the  accnmnlated  experiences  of  past  genera- 
tions." 

A  specmen  of  an  almost  complete  Solitaire  {Ptzophaps 
saUtaritis)  was  found,  with  a  second,  in  the  island  of  Rod- 
riguez by  Mr.  J.  Cald wells.  These  specimens,  together  with 
that  procured  by  Mr.  Slater,  one  of  the  naturalists  of  the 
Venus  Transit  Expedition,  will  settle  some  points  in  the  os* 
teology  of  the  peculiar  extinct  Columbine  birds,  of  which  so 
many  separate  bones  have  been  obtained. 

New  light  has  been  thrown  on  the  mode  of  occurrence  in 
Kew  Zealand  of  the  bones  of  the  moa  {JHnomia)  by  Dr.  Hec- 
tor. He  demonstrates  most  conclusively,  according  to  NoOiure^ 
that  the  Maoris  told  the  Europeans  of  their  existence.  He  be- 
lieved that  there  was  no  hope  of  ever  finding  the  birds  alive, 
for  he  had  been  over  the  whole  of  the  islands  very  thoroughly 
without  seeing  them.  He  thought  that  these  gigantic  birds 
lived  in  the  open  and  low  scrub,  in  which  they  could  walk^ 
not  among  the  forests.  In  all  this  region,  within  his  own 
memory,  the  moa  bones  were  extremely  abundant  in  the 
South  Island,  all  over  the  ground.  In  the  enormous  extent  of 
Bubalpine  country  in  the  South  Island,  which  was  covered 
by  only  a  light  vegetation,  large  quantities  of  well-preserved 
moa  remains  have  been  recently  found,  associated  with  the 
remains  of  the  natives.  It  appeared  to  him  that  the  natives 
had  pressed  up  the  country  for  the  purpose  of  capturing,  kill* 
ing,  and  eating  the  moas ;  and  as  the  natives  could  not  follow 
them  through  the  sharp  bayonet-grass  and  other  underscrub, 
they  drove  them  together  and  destroyed  them  by  fire.  Moa 
remains  also  occur  in  caves,  turbary  deposits,  and  dried-up 
swamps ;  the  bones  got  out  of  a  swamp  remains  indicating 
at  least  1700  individuals.  He  did  not  think  that  moa  bones 
occur  in  the  tertiary  deposits,  but  a  true  bird-bone,  which  had 
been  found  in  such  deposits  in  New  Zealand,  he  was  inclined 
to  think  belonged  to  a  gigantic  extinct  penguin.  A  new  con- 
tribution to  the  anatomy  of  the  gigantic  birds  of  New  Zea- 
land, by  Professor  Owen,  in  the  Transactions  of  the  Zoolog- 
ical Society,  contains  a  restoration  of  the  skeleton  of  Cnemi- 
OTfiU  ecUdtrans.  It  was  a  goose-like  bird  as  large  as  a  cas- 
sowary. Those  gigantic  birds,  the  cassowaries,  are  found  to 
be  more  numerous  in  species  than  formerly  supposed.  A 
short  time  ago  but  one  cassowary  was  recogniised  by  natural* 
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ists.  Recent  expeditions  into  the  less-known  portions  of 
New  Guinea  and  adjoining  islands  have  furnished  nine  forms 
in  all,  of  which  six  are  said  by  Mr.  Sclater  to  be  now  living  in 
the  Gardens  of  the  Zoological  Society  of  London.  Mr.  Sclater 
gives  •in  Ncdure  a  brief  synoptical  table  of  the  genus.  The 
memoir  in  full,  with  colored  illustrations,  appears  in  the  Trans- 
actions of  the  Zoological  Society  of  London. 

Some  notes  on  birds  which  have  been  found  in  Greenland 
are  communicated  to  the  IbU  by  Professor  Newton.  They 
will  prove  of  much  interest  to  American  ornithologists.  A 
new  wren  has  been  found  in  Florida  by  Mr.  C.  J.  Maynard, 
which  is  described  by  Mr.Ridgway  in  XXi^  American  Natural' 
iat  under  the  name  of  Thryothorua  Ludovicianua.  In  colore 
ation  this  strongly  mai'ked  form  closely  resembles  T.  Berlan* 
dieri  of  the  lower  Bio  Grande,  but  its  size  is  much  greater 
than  even  the  most  northern  examples  of  Ludovidanus 
proper,  while  Berlandieri  is  smaller.  Says  Mr.  Ridgway, 
^It  is  very  remarkable  that  the  southern  form  of  this  bird 
should  be  so  much  larger  than  the  northern  one,  in  direct 
opposition  to  a  recognized  law  of  climatic  variation ;  but  we 
have  another  case  of  this  same  exception  to  the  rule  in  C7a- 
therpea  Meodcanua^  and  its  northern  race,  var,  consperstis.^ 
These  examples  probably  justify  the  suggestion  made  by 
Ridgway  that  an  exception  to  the  rule  of  decrease  in  size 
to  the  southward,  in  resident  species,  may  be  made  in  case  of 
families  or  groups  of  families,  which  have  in  temperate  latif 
tudes  only  outlying  genera  or  species,  the  increase  in  this 
case  being  to  the  southward,  or  toward  the  region  in  which 
the  family  or  group  is  most  highly  developed. 

Comparative  and  detailed  descriptions  oi  Nt&us  Cooperi 
and  N.  Chmdlachi  are  offered  by  Mr.  Ridgway,  who  also 
publishes  in  the  Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  a  monographic  account  of  the  Bn« 
teonine  subgenus  Craadrex. 

A  list  of  the  birds  of  the  Philippine  Islands,  numbering 
ninety-six  species,  and  greatly  extending  our  knowledge  of 
the  birds  of  the  East  Indies,  is  contributed  by  Viscount 
Walden  to  the  Transactions  of  the  Zoological  Society  of* 
London.    It  is  illustrated  by  eleven  plates. 

Some  unpublished  drawings  of  the  Dodo  and  other  extinct' 
birds  of  Mauritius  were  exhibited  by  Professor  Newton. at. a 
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meeting  of  the  Zoological  Society  of  London.  They  are  con- 
tained in  the  original  roannscript  of  a  journal  kept  daring 
the  voyage  of  a  Dutchman  to  Mauritias  in  1601-1602. 
AmoDg  the  birds  also  represented  were  Aphanapteryx  brcecki 
and  PsUtcusus  maurUianfua.  .  The  figures  of  the  Dodo,  rough 
as  they  are,  ^'most  have  been  drawn  by  no  ordinary  hand, 
and  evidently  from  the  life.  The  various  attitudes  in  which 
.the  bird  is.  represented  certainly  assist  us  in  forming  a  con- 
<$eption  of  what  it  must  have  been  like.'! 

Notes  on  Fako  labradorus  and  other  speciis^  by  H.  G. 
Dresser ;  on  Pemvian  birds  by  Mr.  Sclater,  and  other  pa- 
pers, anatomical  and  descriptive,  by  Rowley,  Oanod,  Mivart, 
JSbarpe,  Whiteley,  Layard,  Salvin,  Sclater,  and  others,  occur 
in  the  Proceedings  of  the  Zoological  Society. 

Contributions  to  tik&  anatomy  of  the  mammals  are  con- 
tained in  an  elaborate  memoir  on  the  Daman  by  M.  George, 
published  with  a  number  of  plates  in  the  AnnaUs-  dea  iSdr 
^nces  NatureUea.  Professor  W.  S.  Barnard  has  compared  the 
anusoles  of  man  with  those  of  the  higher  apes,  showing  th6 
points  of  similarly  as  well  as  of  difference.  A  point  made  in 
this  paper  was  the  statement  that  one  of  the  buttock  muscles 
supposed  to  be  peculiar  to  the  higher  apes,  distinguishing 
them  from  maq^  really  existed  in  the  human  body,  and  in  a 
fiin^ilar  position.  It  was  shown  that  the  muscle  thus  de- 
scribed by  Traill,  and  aftei'ward  by  Wilder,  as  existing  in  the 
chimpanzee,  an4  by  Owen  and  Bischoff.  in  the  orang,and  by 
Cones  in  the  <^[>06sum,  is.  also  found  in  man,  and  offers  nd 
distinction  in  this  respect.  His  investigations  tend  to  prove 
that  all  the  muscles  possessed  by  man  can  be  traced  back- 
ward in  the  lower  form  of  animals,  through  the  apes  to  the 
lemuroids. 

.  The  Hidications  of  descent  exhibited  by  North  American 
Tertiary  mammals  have  been  shown  by  Professor  Cope  in  the 
gradual  development  from  one  form  to  another  by  changes 
in  the  foot  bones  through  a  long  series,  beginning  with  the 
extinct  Teitiary  mammals,  and  ending  with  those  of  the  pres- 
ent day.  A  similai:  process  of  change  was  traced  in  the 
teeth  of  animals,  the  simpler  forms  of  teeth  in  the  Eocene 
formation  being  a  crown  with  four  tubercles.  The  humaa 
skeleton,  he  declares,  retains  many  more  ancient  types  than 
Other  mammalia..  
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The  extensive  and  very  f ally  illnstrated  work  by  Professor 
Cope,  entitled  "  The  Yertebrata  of  the  Cretaceous  Forma- 
tions of  the  West,"  published  in  the  Reports  of  Hayden's 
United  States  Geological  Survey  of  the  Territories,  is  re- 
plete with  new  data  regarding  the  wonderful  fauna  which  inf- 
habited  the  ancient  lakes  of  the  far  West.  After  giving  in 
an  introduction  his  views  on  the  significance  of  paleontolog- 
ical  science,  he  divides  the  work  into  three  parts.  The  first 
part  is  devoted  to  the  classification  and  distribution  of  the 
Cretaceous  deposits  of  the  West ;  the  second  part  contains 
descriptions  of  the  Cretaceous  Yertebrata  of  the  West ;  while 
the  third  part  is  occupied  with  a  synopsis  of  the  known  Cre- 
taceous Yertebrata  of  North  America*  The  work  is  illns- 
trated with  fifty-seven  lithographic  plates. 

It  has  been  stated,  says  Cope  in  this  work,  that  the  life  of 
the  present  period  in  the  Southern  hemisphere  is  not  homo- 
geneous. The  same  is  true,  though  in  a  less  degree,  of  the 
Northern.  Thus,  if  we  include  India  in  the  latter,  the  ele- 
phant is  a  Pliocene  form,  and  the  true  rhinoceros  Upper  Mio- 
cene. In  the  Northern  hemisphere  the  dogs  are  Miocene. 
In  North  America,  the  opossum,  and  probably  the  raccoon, 
are  Eocene ;  the  wolves  and  foxes  appeared  in  the  Miocene 
age,  and  the  weasels  in  the  Pliocene.  Perhaps  the  cats  first 
appeared  in  the  American  Pliocene.  Comparatively  few 
mammalian  types  mark,  by  their  origin,  the  latest  geologic 
epochs.  Such  are  the  ruminants,  as  deer  and  oxen,  with  the 
true  horses,  which  all  commence  in  the  Upper  Pliocene  of  the 
Northern  hemisphere.  Finally,  man  alone  signalizes  the  last 
or  glacial  period,  and  is  to  reach  his  culmination  in  the  ages 
that  intervene  between  that  great  time-boundary  and  one  to 
come.  Thus  a  certain  propoition  only  of  the  life  of  a  given 
epoch  is  characteristic  of  it — ^that  is,  originates  in  it ;  the  re- 
maining members  being  legacies  from  preceding  ages.  Hence 
the  latest  forms  of  life  embraced  in  an  extinct  fauna  are  the 
true  indicators  of  the  chronological  relations  of  that  fauna. 
The  total  number  of  North  American  Cretaceous  Yertebrates 
enumei*ated  and  described  is  253,  of  which  97  are  fishes,  147 
reptiles,  and  9  are  birds.  No  mammals  have  yet  been  dis- 
covered. 

Whether  thoroughbred  stock  of  old  and  well-established 
herds  ever  reverts  to  the  original  type  is  called  in  question 
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by  Professor  Brewer,  as  he  asserts  that  there  is  no  proof  of 
this  ^^  dogma"  He  thinks  that  the  practical  breeders  of  thor- 
oughbred stock  (of  whatever  kind)  commonly  believe  that  so 
long  as  the  breed  is  kept  pare  and  no  other  blood  mingled, 
that,  although  the  animals  may  vary  greatly  in  excellence, 
all  of  them  will  have  the  essential  characters  which  distin- 
guish that  breed  from  all  other  breeds  or  ^Hypes.*^  On  the 
other  hand,  many  persons  (not  breeders  of  thoroughbred 
stock  so  far  as  he  knows)  have  asserted  that,  if  neglected,  any 
breed  will  *^  revert  to  the  original  type."  That  grade  ani- 
mals often  *'  revert,"  that  curious  freaks  and  sports  often  at- 
tend violent  crossing  (and  also  that  breeds  deteriorcUe  under 
bad  management  or  bad  conditions),  are  well  enough  known ; 
but  these  facts  do  not  affect  the  specific  questions  asked  (in 
a  printed  circular),  where  the  bhod  is  suppoted  to  Tiave  been 
kept  strictly  pure. 

The  address  of  Mr.  Sclat^  before  the  section  of  Biology 
of  the  British  Association  for  the  Advancement  of  Science 
was  on  ^'  The  Present  State  of  our  Knowledge  of  Geograph- 
ical Zoology."  It  was  restricted  to  the  Vertebrates,  but  is  a 
useful  diacourae. 

"  Bats  and  their  Young"  is  the  title  of  an  article  by  Pro- 
fessor B,  G.  Wilder  in  the  JPopular  Science  Monthly^  and  con- 
tains much  new  material  regarding  the  early  stages  of  these 
animala  He  has  also  contributed  to  the  American  Journal 
of  Science  a  description  of  a  foetal  manatee. 

Important  monographic  accounts  of  the  SaccomyidcB — the 
group  of  Pouched  Mice — and  the  Oeomyidoe^  or  Gophers,  have 
been  published  by  Dr.  Coues ;  while  Mr.  J.  A.  Allen  has  pub- 
lished in  the  Proceedings  of  the  Boston  Society  of  Natural 
Hbtory  a  synopsis  of  American  Zt^oridcBy  or  Hares,  the  pres- 
ent paper  being  an  abstract  of  a  monograph  now  in  prep- 
aration. Several  papers  on  new  or  little-known  mammals 
by  different  writera  are  contained  in  the  Proceedings  of  the 
Zoological  Society  of  London  and  other  serials. 

A  new  fossil  Lemur  has  been  described  in  the  Proceedings 
of  the  Academy  of  Sciences  of  Philadelphia  by  Professor 
Cope,  from  the  Eocene  and  Tertiary  deposits  of  the  Rocky 
Mountains.  It  belongs  to  a  type  which  he  had  originally 
shown  to  have  relations  with  the  I^ocyonidcB  and  other  re- 
lated low  forms  of  Carnivora.    Professor  Cope  has  also  dis- 
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covered  in  one  of  the  Pliocene  formations  of  the  West  a  new 
species  of  dog  of  large  size,  which  he  calls  Canis  ursintts. 

Professor  Cope  has  discussed  the  phylogeny  of  the  camels, 
based  on  several  genera  of  fossil  camels  exclusively  North 
American,  as  no  well-determined  form  of  this  group  has  been 
found  fossil  in  the  Old  World.  Until  such  are  discovered, 
there  will  be  much  ground  for  supposing  that  the  camels  of 
the  Old  World  were  derived  from  American  ancestors;  while 
the  presence  of  the  llamas  in  the  existing  South  American 
fauna  indicates  the  absence  there  of  the  conditions  which 
caused  their  extermination  from  North  America.  A  new  spe- 
cies of  Mastodon  has  also  been  described  by  Professor  Cope, 
from  New  Mexico,  discovered  while  he  was  attached  to 
Wheeler's  survey. 

A  gorilla,  exported  to  Hamburg,  where  it  soon  died,  has 
been  preserved  in  spirits,  and  is  to  form  the  subject  of  a 
monograph  by  Dr.  Bolau,  by  whom  several  important  and 
doubtful  points  in  the  anatomy  of  the  anthropoid  apes  may 
be  settled. 

.    The  embryological  history  of  man,  as  compared  with  other 
vertebrates,  has  been  treated  of  in  a  popular  work  by  Haecke), 
entitled  '^  Anthropogeny,  or  the  Developmental  History  of 
Mankind.''    The  work  is  being  translated  into  English. 

BOTAinr. 

Inseetivoroiis  Plants. — ^Three  ways  are  now  recognized  by 
which  plants  entrap  insects.  First,  as  in  Dioncea  muscipulay 
or  Venus's  fly-trap,  where  the  two  blades  of  the  leaf  close 
rapidly  together,  and  the  cilia  upon  the  edges  interlock  so  as 
to  imprison  any  insect  which  may  happen  to  be  inside ;  sec- 
ond, as  in  different  species  of  Drosera,  where  the  leaves  are 
covered  with  hairs,  at  whose  tips  is  a  sticky  exudation  by 
which  insects  are  caught ;  third,  as  in  different  species  of 
Utricularia,  where  the  leaves  are  furnished  with  small  blad- 
ders, into  which  small  insects  crawl,  but  are  pi-cvented  from 
leaving  by  a  peculiar  arrangement  of  hairs  around  the  orifice. 
In  Dionsea  there  are  three  highly  sensitive  hairs  in  the  cen- 
tre of  the  two  lateral  portions  of  the  upper-part  leaf,  and  the 
closing  of  the  leaf  takes  place  when  insects  or  foreign  bodies 
come  in  contact  with  these  hairs.  In  addition  to  the  highly 
sensitive  haira  just  mentioned,  there  are  also  glands  on  the 
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upper  surface  of  the  leaf  which  secrete  an  acid  juice  by  which 
the  captured  insects  are  digested.  In  Drosera,when  any 
body  has  been  caaght  by  the  sticky  fluid  at  the  end  of  a  hair, 
au  impulse  is  conveyed  through  the  hair  to  those  on  other 
parts  of  the  leaf,  which  causes  them  to  bend  over  until  they 
touch  the  object  caught.  They  then  secrete  an  acid  juice  by 
which  it  is  digested.  In  Utriculaiia,  the  insects  caaght  in 
the  leaf-bladders  slowly  decompose.  Darwin  has  made  very 
careful  investigations  on  the  process  of  digestion  in  Drosera 
and  Dionsea,  and  comes  to  the  conclusion  that  the  secreted 
fluid  in  both  cases  is  closely  allied  to,  if  not  identical  with, 
the  gastric  juice.  Although  contact  of  almost  any  foreign 
.body  will  cause,  in  one  case,  the  hairs  to  bend  over  toward 
it,  in  the  other  the  leaf  itself  to  close  suddenly,  the  digestive 
power  of  the  secreted  fluids  in  both  cases  is  only  capable  of 
digesting  nitrogenous  substances.  Salts  of  ammonia  seem  to 
have  the  greatest  efiect  on  the  hairs  of  Drosera,  and  espe- 
cially phosphate  of  ammonia,  extremely  minute  quantities  of 
which  have  a  powerful  effect.  The  leaves  of  both  Drosera 
and  Dionaea  seem  to  be  insensible  to  falling  drops  of  rain  and 
currents  of  air. 

Distribution  of  Seeds. — At  the  request  of  M.AIphonse  de 
Candolle,  a  number  of  experiments  were  made  by  M.  G.  Thu- 
ret,  of  Antibes,  France,  to  ascertain  how  long  different  seeds 
and  fruits  would  float  on  salt  water.  He  concludes,  contrary 
to  the  opinion  of  Martins,  that  distribution  of  plants  by 
means  of  ocean  currents  can  take  place  only  to  a  very  lim- 
ited extent,  as  in  by  far  the  greater  number  of  his  experi- 
ments seeds  and  fruits  sank  either  at  once  or  in  a  few  days, 
M.  Thuret  also  experimented  on  the  power  of  germination  of 
seeds  after  continued  immersion  in  salt  water.  Out  of  the 
seeds  of  thirty-three  species,  which  were  immersed  for  thir- 
teen months,  twenty-four  were*in  good  condition  and  were 
sown  in  pots.    Of  these  twenty-four,  ten  grew. 

Disease  of  Orange-trees. — The  orange-trees  of  California 
have  lately  been  attacked  by  the  fungus  Capnodium  Citrij 
Berk,  and  Desm.  The  disease  is  recognized  by  the  leaves 
being  covered  with  a  blackish  powdery  substance,  which 
can  without  difficulty  be  wiped  off.  At  the  same  time  a 
disease  attacked  the  olive-trees.  The  name  given  to  the 
fungus  in. the  latter  case  ia  Antennaria  daiqpkila.    This  is 
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probably  only  a  sterile  foim  of  the  fungus  found  on  the 
orange-trees.  A  similar  disease  also  attacks  the  guava.  The 
disease  of  the  olives  has  been  known  for  a  long  time  in  the 
south  of  France,  but  no  remedy  has  been  proposed.  The 
disease  of  the  orange  is  known  to  occur  in  several  tropical 
countries. 

Hale  and  Female  Organs  in  Agarica — ^Almost  simultaneous- 
ly, the  discovery  of  antheridia  and  carpogonia  in  species  of 
Coprinus,  a  kind  of  toadstool  growing  on  dung,  has  been  an- 
nounced by  Professor  Max  Rees  in  his  inaugural  address  at 
Eriangen,  and  by  Professor  P.  Van  Tieghem  in  the  Comptea 
Mendus ;  and  farther  details  have  been  given  by  R  Eidam 
in  the  Batanuche  Zeitung.  Some  of  the  spores  of  Coprinus 
germinate  and  produce  tufts  of  antheridia,  while  others  bear 
round  cells  with  a  slight  projecting  point,  which  are  the  car- 
pogonia. The  contact  of  the  antherozoids  with  the  carpogo- 
nia causes  a  change  in  the  latter,  which  grow  up  into  the 
visible  stem  and  pileus  of  the  Coprinus.  This  recalls  the 
process  of  fertilization  in  the  Ascomycetes. 

Bed  Snow  Plant.  — The  red  snow  plant  {HcematococcuSy  or 
Protococcua  nivalis)  has  been  shown  in  a  paper  by  Dr. 
Joseph  Rostafinsky,  published  in  the  Memoirs  of  the  Acade- 
my of  Sciences  of  Cherbourg,  to  be  identical  with  the  com- 
mon Hoematococcus  phevialiSy  and  the  name  applied  by  him 
to  both  is  H<Bmatoooccu8  lacuatris.  The  plant  is  propagated 
by  zoospores,  of  which  there  are  two  kinds ;  but,  in  spite  of 
the  opinion  of  Yelter,  there  is  no  copulation  of  zoospores  in 
this  case.  The  amount  of  cold  which  the  zoospores  of  this 
plant  will  endure  without  apparent  injury  is  something  ex- 
traordinary. They  have  been  known  to  be  frozen  solid,  and 
yet  recover  on  melting  of  the  ice  about  them. 

EffiBctB  of  the  same  Temperature  upon  Plants  of  Different 
Latitudes.-— It  having  been  Asserted  that  vegetation  is  more 
promptly  acted  upon  by  the  rise  of  temperature  in  spring 
in  higher  than  in  lower  latitudes,  M.  Alphonse  de  Candolle 
reported  in  the  Camptes  JRendus  some  experiments  on  the 
subject.  Seeds  of  three  or  four  different  annuals  were  sent 
from  Northern  and  Southern  Europe  to  Geneva.  In  one  of 
the  species  the  northern  seed  developed  first.  Again,  branch- 
es of  poplar,  tulip-tree,  and  catalpa  were  sent  from  Montpel- 
lier  to  Geneva,  and  paired  with  similar  branches  taken  from 
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trees  at  Gteneva*  Both  sets  of  branches  were  then  placed  in 
a  cold  room  until  they  were  penetrated  by  the  same  temper- 
atnrCy  and  then  placed  in  glasses  of  water  and  removed  to  a 
warm  room.  The  result  was  that  the  branches  from  trees 
growing  at  Geneva  leafed  out  earlier  by  from  eighteen  to 
twenty-three  days  than  those  brought  fi-om  Montpellier.  M. 
De  Candolle  assigns  two  reasons  for  this  precocity.  First, 
he  thinks  that  there  has  been  a  natural  selection  of  the  buds. 
The  buds  of  a  tree  are  in  a  continual  struggle.  The  later, 
like  the  badly  placed  ones,  develop  imperfect  branches,  which 
are  often  stifled.  The  most  precocious  prevail,  unless  indeed 
they  suffer  from  frost;  In  this  way  comes  a  selection,  and  a 
successive  adaptation  of  the  tree  to  the  climate.  How  far 
this  selection  applies  is  a  little  doubtful,  for  the  precocity  is 
as  likely  to  be  disadvantageous  as  advantageous  in  a  north- 
ern climate.  The  cause  of  the  difference  in  the  vegetation 
of  northern  and  southern  individuals  is  probably  the  more 
complete  hibernal  repose  of  the  former,  rendering  them  more 
susceptible  to  the  heat  of  spring. 

Potato  Bot — The  oospores  of  the  fungus  which  causes  the 
potato  rot  {I^ono»para  infestans)  have  been  discovered  by 
Mr.  Worthington  Smith,  of  England.  They  are  found  in  the 
substance  of  the  potato  leaves,  where  they  form  black  spots. 
They  occur  more  frequently  in  the  leaves  of  American  varie- 
ties of  potatoes  than  in  others.  The  fungus  was  at  first  sup- 
posed to  be  a  Protomyces;  but  Mr.  Smith,  by  macerating  the 
leaves,  found  bodies  similar  to  those  described  by  De  Bary 
as  the  oospores  of  species  of  Peronosporse.  As  a  practical 
result  of  this  discovery,  farmers  need  have  no  fear  of  plant* 
ing  potatoes  after  grain  or  clover,  against  which  they  had 
been  warned,  as  the  rot  is  not  propagated  by  these  crops. 
Also  the  stems  and  leaves  of  infected  plants  should  be  re- 
moved as  soon  as  possible.  TIm  potato  rot  made  its  appear- 
ance in  California,  for  the  first  time  it  is  believed,  in  the 
month  of  May  last,  at  least  two  months  earlier  than  its  usual 
appearance  in  the  Middle  and  New  England  States. 

Plum-Pockets. — ^The  curious  disease  known  in  Germany  as 
Pflanmen  Narren,  or  Taschen,  was  observed  near  Boston  in 
the  month  of  June.  The  disease  is  caused  by  a  fungus, 
Ascomyeea  Prun%  which  distorts  the  young  plums,  making 
them  appear  at  first  swollen  and  then  wrinkled.    On  cutting 
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the  fruit  open  it  is  found  to  be  hollow.    The  disease  is  not' 
uncommon  in  Germany,  and  has  been  reported  in  New  Bruns- 
wick.    The  fungus  is  closely  related  to  Aacomycea  defor^ 
man«,  which  attacks  peach  leaves,  making  them  curl  up. 

Diseases  of  Forest  Trees.  —  In  the  WixMige  ITrankheiten 
der  Wcddbdume  Hartig  gives  an  interesting  account  of  some 
of  the  diseases  of  European  forest  trees.  He  mentions,  among 
other  fungi  injurious  to  coniferous  trees,  Agaricua  meUeus^ 
and  considers  that  the  sclerotium  form  known  as  Rhizo- 
morpha  subeorticalia  is  nothing  but  a  state  of  the  myceli- 
um of  this  species.  It  is  curious  to  note  how  very  large  a 
proportion  of  fungi,  recognized  as  injurious  to  forest  trees, 
attack  species  of  Ooniferffi.  According  to  the  views  of  Har- 
tig, not  only  are  the  different  members  of  the  order  Uredi- 
nesB,  as  .JScidium  JEHni^  Pers.,  Cceama  pinitorquum^  A,  Br., 
Cmoma  £anour,R.H'rtg.,  found  injurious  to  coniferous  trees, 
but  also  members  of  the  orders  Hymenomycetes  and  Asco-^ 
mycetes.  Of  the  former  order,  Agaricus  meUeuSy  L.  Trame- 
tea  Finiy  Fr.,  and  Trametea  raciperda^  R.  H'l-tg.,  are  particu-- 
larly  mentioned  as  injurious  to  ConifersB ;  but  the  former 
species,  at  least,  also  attacks  other  kinds  of  trees  as  well.  Of 
the  Ascomycetes  attacking  GonifersB,  Peziza  WiUkommii^  R. 
HVtg.,  is  peculiar  to  the  larch. 

Club-foot  in  Turnips.  —  Farmers  have  long  been  familiar 
with  a  diseased  form  of  turnip-roots  in  which  they  swell  up' 
and  become  very  crooked  and  ill-shaped.  This  was  supposed 
to  be  caused  by  the  attacks  of  some  insect,  and,  in  fact,  such 
roots  when  harvested  are  almost  always  found  to  be  covered* 
with  insects.  M.  Woronin,  of  St.  Petersburg,  near  which  city 
the  disease  has  just  made  its  appearance,  has  investigated 
the  subject,  and  comes  to  the  conclusion  that  the  trouble  is 
caused  by  some  vegetable  organism,  hitherto  unknown,  re- 
sembling in  some  respects  the  Myxomycetes,  in  others  the 
Chytridineie. 

Growth  of  the  Vegetable  Cell  —  Dr.  Moritz  Traube,  at  the 
meeting  of  German  physicians  and  naturalists  at  Breslau, 
gave  some  account  of  experiments  with  artificial  cells.  When 
two  colloid  substances,  which  give  precipitates  with  one  an- 
other, are  brought  together  in  solution  in  such  a  way  that  a^ 
drop  of  one  is  introduced  into  a  mass  of  the  other,  a  pelli- 
cle is  fonned  around  the  drop.    Traube  made  use  of  a  sola- 
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tioD  of  tanDio  acid,  into  whicli  he  let  fall  a  drop  of  a  sola-' 
tion  of  glae.  An  artificial  cell-wall  was  then  formed  ajround 
the  drop,  which  gradaally  enlarged.  Taking  this  as  equiva- 
lent to  a  parenchymatous  cell  of  a  plant,  Traube  concludes 
that  the  wall  of  the  cell  arises  by  chemical  precipitation,  and 
that  growth  of  the  cell-wall  is  by  intussusception.  In  the 
JBotanische  Zeitung  for  June  25,  Reinke  gives  an  account  of 
some  experiments  which  he  thinks  confirm  Tranbe's  view  of 
the  growth  of  the  cell-membrane  by  intussusception. 

The  Schwendener  Theory  of  Liohens. — ^The  theory  of  the  algo- 
fungological  nature  of  lichens,  first  proposed  by  Schwende- 
ner, has  many  advocates  and  as  many  opponents.  Among  the 
advocates  is  M.  Bornet,  whose  account  of  the  gonidia  of  lich- 
ens appeared  a  year  and  a  half  ago  in  the  Annales  des  Scu 
encea;  he  has  since  published  a  second  note  on  the  subject,  in 
which  be  mentions  that  he  has  seen  cases  of  Opegrapha  varia, 
Pers.,  in  which  the  gonidia  have  produced  the  sporangia  prop^ 
er  to  Trentepohlia  (Chroolepus  Auct).  On  the  other  hand, 
Dr.  6.  W.  Eorber  gives  the  following  reasons  for  his  belief  that 
the  gonidia  of  lichens  are  not  alg» :  First,  in  true  algsB  the 
gonidia  never  produce  hyphsB,  while  this  is  of  common  occur- 
rence in  the  spores  of  lichens;  second,  that  if  the  contrary  wero 
true,  it  is  strange  that  in  every  lichen  several  types  of  algea 
are  necessary  for  the  production  of  the  lichen,  and  still  more 
strange  that  in  nature  these  various  alg^B  occur  without  any 
further  result ;  third,  because  many  forms  of  gonidia  are  not 
known  to  algologists  as  such,  because  they  have  never  been 
seen  in  a  free  state ;  fourth,  because  the  lichen  gonidia  cor- 
respond in  their  forms  only  to  those  algSB  which  reproduce 
themselves  by  division,  and  not  to  those  which  propagate  by 
sexual  reproduction,  the  former  process  being  only  a  physio- 
logical one  common  to  many  or  all  lower  vegetable  cells,  and 
destitute  of  systematic  value.  The  question  is  by  no  means 
settled  as  yet,  for,  although  the  advocates  of  the  theory  do 
not  include  many  leading  lichenologists  (including  under  that 
term  those  who  devote  themselves  exclusively  to  the  determi- 
nation and  description  of  species  of  lichens),  it  does  include 
the  majority  of  the  best  vegetable  histolpgists  in  Europe. 
It  is  often  said  that,  were  the  theory  true,  the  professional 
lichenologists  would  be  the  first  to  recognize  it,  as  they  have 
had  a  much  larger  experience  than  others*    The  contrary. 
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however,  Beems  to  be  the  fact.  The  lichenologists,  aa  the 
term  19  generally  applied,  look  at  the  question  from  one  side 
only.  Their  object  is  to  describe  and  arrange  lai'ge  nunibers 
of  species,  not  to  follow  out  the  details  of  the  development 
of  any  one.  In  classifying  their  species,  the  professional  lich- 
enologists  have  made  use  principally  of  the  fruit,  and  paid 
but  little  attention  to  the  gonidia.  It  is  the  presence  of  go- 
nidia  which,  even  according  to  the  lichenologists,  is  charac- 
teristic of  the  lichen  rather  than  the  fruit,  which  is,  as  is  ad- 
mitted by  every  one,  precisely  similar  to  that  of  the  ascomy- 
eetous  fnngL  The  structure  of  the  gonidia  and  their  deveU 
opment  has  been  vastly  better  made  out  by  Schwendener 
and  Bomet  than  by  any  of  the  lichenologists  proper,  who,  in- 
stead of  giving  good  figures  and  accurate  descriptions  of  the 
growth  of  the  gonidia  from'  the  hyphse,  which  they  maintain 
takes  place,  are  satisfied  with  the  mere  statement  that  some 
one  or  other,  not  noted  for  his  skill  at  the  microscope,  has 
seen,  or  thinks  he  has  seen,  this  growth.  If  such  an  organic 
union  between  the  hyphse  and  gonidia  exists, certainly  skillful 
microscopists,  whether  lichenologists  or  not,  ought  to  be  able 
to  see  it.  But  such  is  not  the  case.  If  the  Schwendener 
theory  is  not  tenable,  the  only  feasible  theory  is  that  of  Pro- 
fessor Theodore  Fries,  who  believes  lichens  are  bodies  con- 
sisting of  hyphsB,  or  threads,  and  gonidia,  and  th^t  the  latter 
can  exist  without  the  former,  and  when  found  free  have  been 
erroneously  considered  algsB  by  some  botanists;  that  is  to 
say,  the  Oscillarieae,  the  PalmellesB,  and  other  groups  of  algao, 
are  not  really  algae  at  all,  but  gonidia  of  some  lichen  which 
have  escaped  and  are  living  free.  This  view  might  be  con- 
sidered the  true  one  were  the  gonidia  of  lichens  limited  to 
such  forms  as  Oscillaria,  Rivularia,  and  Palmella,  whose 
method  of  reproduction  differs  somewhat  from  that  of  plants 
which  are  universally  recognized  as  algao.  But  in  the  genua 
Opegrapha  the  gonidia  correspond  in  appearance  to  a  genus 
of  algsB  known  as  Chroolepus,  and  M.  Bornet  has  shown  that 
they  are  propagated  in  the  same  way.  Kow  Chroolepus  is 
nearly  related  to  Gladophora,  and  many  other  genera  of  un- 
doubted algaa;  and  if  we  suppose  that  Chroolepus  is  nothing 
but  an  escaped  form  of  lichen-gonidia,  we  must  make  the 
same  supposition  with  regard  to  Cladophora,  Chsetomorpha, 
and  other  genera  which  live  in  both  salt  and  fresh  water^ 
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and  b&ve  Aever  been  fbund*  uDited  with' any  byphaa.^  Sitch; 
a  suj^positidn  is^  of  course,  entiilsly  out  of  the  question.  ^  ^ 
•  Copulatioil  of  ZooeporeB.^Profes8or  J.  K  Areschoug,  of  FfK 
sala,  has  observed  the  conjugation  of  zoospores  ixxJHdyosi^ 
pfuin  hipparaideSf  Lyngb.  This  is  the  fij'st  member  of  thir 
large  group  of  PhaBospofaB^'whiob  includes  such  large  plants 
as  the  devil's  apron  of  the  east  coast  and'  the  great^  kelp  o£ 
Galifomia,  as  well  as  a  multitude  of  minnte  filamentous  jspe-! 
Ciea  in  which  any  sexual  process  has  been  discovered*  Pro^ 
fessors  Areschoug,  Pringsheim,  and 'others,  have  already  re^ 
}>orted  several  oases  of  conjugation  of  zoospores  in  the'  Z009 
aporsQjl^faiph  resemble  the  PhseoSpom  as  far  as  their  zoospores 
are  concerned.      :    ,  :    ,     :  \  ^)  \    ': 

Marine  Algso  of  the  TTnited  States.— I)r.  E.  Palmer  has  made 
some  interesting  additions  to  the  United  States  marine  flora 
during  his  stay  at  Key  West.  He  found  growing  abundant- 
ly Sargasmm  deniifolium^  previously  known  only. ip  the  Red 
Sea,  and  therefore  not  to  be  looked  for  in  the  United  States; 
also  a  single  specimen  of  a  Polyphysa,  an  Australian  genus. 
At  Nassau  be  found  Cystoseira  myrica^  also  of  the  Red  Sea, 
the  first  member  of  the  genus  reported  on  the  east  coast  of 
North  America.  Dr.  Palmer  has  also  made  collectipns  of 
rare  and  intei*esting  plants  on  the  island  of  Guadalupe,  off 
the  west  coast.  Sarffossumpiiuliferum^  of  the  coast  of  Japan, 
was  found  by  him  there.  Nearly  all  the  species  rec^tly 
added  to  the  California  marine  flora  have  been  species  occur- 
ring in  Chili  and  the  southwestern  coast  of  South  America, 
with  a  few  species  common  to  the  Cape  of  Qood  Hope  and  to 
Spain  and  Portugal.  The  latest  collections  seem  to  indicate 
a  great  uniformity  of  species  of  the  west  coast  of  AVnerica 
from  Vancouver's  Island  to  Patagonia,  'branching  off  into 
distinct  arctic  and  antarctic  floras. 

New  Classification  of  Thallogena— In  the  fourth  edition  of 
Sachs's  **  Lehrbuch  der  Botanik  "  a  new  classification  of  Thal- 
logens  is  given,  which)  with  some  modifications,  is  likely  to 
be  generally  adopted  at  no  very  distant  date.  The  division 
of  Thallogens  intolichens,  fungi,  and  algiBB  has  been  the  basis 
of  all  Works  on  cryptogamic  botany  for  many  years.  The 
distinctions' between  these  three  groups  are  as  follows :  Algao 
-contain  chlotOpbyl,  growinwater  or  very  wet  places,  and^are 
epiphytic,  never  parasitic ;  fuhgiare  witbpi(t  cblordphyl, g;ro w 
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in  the  air,  very  rarely  sabmerged,  and  are  parasitic;  lichend 
are  composite  plants,  baving  fmit  similar  to  fangi  and  thalli, 
whiob  are  composed  of  byphsd,  or  threads,  in  which  are  vari- 
ous-shaped alga-like  bodies  called  gonidia.  Sachs  does  away 
widi  these  three  division^,  and  divides  all  the  Thallogens  into 
two  parallel  gronps— one  in  which  the  members  contain  chlo- 
rophyl,  the  other  in  which  they  are  destitute  of  it.  Ther^ 
has  long  been  observed  a  parallelism  between  certain  groups 
of  fuDgi  and  algse,  sw  between  the  Conjugated  of  the  algao  and 
the  Mucorini  of  the  fungi.  Sachs  bringjis  such  parallel  groups 
together,  and  divides  each  group  into  two  portions,  in  one  of 
which  the  plant*  contain  chlorophyl,  in  Uie  other  of  which 
they  do  not.    Sachs's  scheme  is  as  follows : 

THALLOGENS. 
'  Fir^  Class* 

PBOTOFHTTBS. 

Containing  CUorophjiL  Without  ChhraphyU 

CyanophycesB.  Schizom  jcetes. . 

Palmellese  (in  part).  Saccharomjces. 

Second  Class, 

ZTOO.SPOBJB. 

•  •  •  * 

Contaimng  Chlorophyl.  Without  Chlorophyll 

Conjugation  of  Moving  Cells. 
Volvocinett.  Myxomjcetes. 

(HydrodiiBtyeff.) 

Conjugationiif  Stationary  Cells, 
.  CoDJugatese  (incL  Diatomes).  Zygomycetes. 

Third  Chss. 

OQUVOZM, 

Qmtaining  ChkirophyL  Without  CIdarophyL 

Spliftroples.  SaprolegniaccK. 

Vaucheria.  FtronosporeiB. 

.     .    CEdogonieiB, 

Facaceie. 

Fwtrth  Class. 

CABFOSPOBJB. 

ContaisUng^  CMorophyL  WitAoui  Chlan^^l 
ColdDchnteflB.  Asoomyoetes. 

ilondeiB. .  iEcidiom^oetes. 

ChaniceaB.  Basidiomycetes. 

Sachs  regards  the  presence  or  absence  of  chlorophyl  as  a 
•physiological,  not  a  structural  character,  find  consequently 
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not  to  be  taken  into  consideration  in  dividing  the  Thallo- 
gens  into  classes.  The  Protophytes^  as  defined  hj  Sachs, 
constitute  a  gronp  of  which  we  know  but  very  little,  and 
future  studies  may  prove  that  it  is  not  sufficiently  well  cha- 
racterized. In  the  present  state  of  our  knowledge,  however, 
Sachs's  group  of  Protophytes  is  as  good  as  any.  The  class 
of  Oosporsd.  is  a  very  natural  one ;  but  the  same  can  not  be 
said  of  the  Garposporsa,  which,  although  in  the  main  well 
characterized,  include  plants  whose  position  in  that  order  is, 
to  say  the  least,  doubtful 

Attar  of  Boees. — ^The  Attar  of  Roses  of  commerce  comes 
almost  entirely  fi-om  Ronmelia,  on  the  southern  side  of  the 
Balkan  Mountains.  It  is  obtained  from  the  flowers  of  Hosa 
damascoBna^  and,  according  to  Mr.  Baker,  of  Kew  Gardens, 
ranges  from  France  to  Asia  Minor. 

flora  of  €(nadaliipe. — The  island  of  Guadalupe,  off  the 
coast  of  California,  has  recently  been  visited  by  Dr.  Edward 
Palmer,  and  a  report  on  the  Phesnogamous  plants  and  higher 
cryptogams  collected  by  him  was  made,  by  Mr.  Sereno  Wat* 
son,  of  Cambridge,  to  the  American  Academy  of  Arts  and 
Sciences,  November  10th.  The  island  is  in  latitude  29^ 
north,  about  220  miles  from  San  Diego.  It  is  only  25  miles 
long  by  10  broad,  and  its  highest  point  is  3900  feet  above 
the  level  of  the  sea,  yet  the  vegetation  of  the  southern  and 
eastern  portions  of  the  island  attains  its  perfection  full  two 
months  before  that  of  the  rest  of  the  island.  It  has  proba^ 
bly  never  been  inhabited  until  within  a  few  years,  yet  goats 
have  already  begun  to  produce  a  disastrous  effect  upon  the 
liativo  flora  of  the  island.  The  number  of  species  of  higher 
plants  collected  by  Dr.  Palmer  was  138,  distributed  as  fol< 
lows:  102  estogens,  8  endogens,  21  vasenlar  cryptogams, 
and  2  undetermined  plants.  With  regard  to  the  flora,  Mr. 
Watson  says :  '^  Lotd^ing  at  the  relative  proportion  which  the 
large  ordera  bear  to  each  other  in  this  limited  flora  as  com- 
pared with  the  flora  of  Great  Britain,  which  is  the  only  simi- 
lar one  of  whidi  we  have  the  data  for  comparison,  we  find 
that  the  proportiohs  which  the  Compositao  and  Leguminosaa 
bear  to  the  whole  ace  identical  in  both,  77  per  cent. ;  while 
in  the  next  largest  orders,  Cruciferse,  Scrophulariaceee,  and 
Gratoinesd,  the  proportions'  are  very  close.  A  marked  dis- 
crepancy is  shown  in  the  almost  entire  absence  in  Guadar 
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lupe  of  Cyperaceie,  BlygODacese,  BosaceaB,  and  Liliacm* 
The  more  common  plants  of  the  island  are  JSrodium  cicretaru. 
um^  a  common  weed  of  Europe,  a  pine  common  to  Southern 
California,  a  juniper  common  in  California,  a  cyprass  similar 
to  a  Mexican  species;  a  small  oak  common  throughout  Calir 
fomia,  and  a  palm,  40  feet  high,  whose  fruit  is  edible.  The 
vegetation  of  this  island  is  not  a  derived  one  from  California 
or  any  other  region  by  any  process  of  conveyance  or  seleci 
tion,  but  it  is  .an  integral  part  of  the  flora  of  Califomil^  oon^ 
tributing  beyond  its  measure  toward  the  completion  of  that 
flora,  and  giving  some  hints  as  to  the  close  connection  that 
may,  at  some  time,  have  existed  between  it  and  others  more 
remote," 

AGRICULTURB  AND  RURAL  SCOl^OMT. 

A  risiani  of  progress  in  Agricnltural  Science  would  prop- 
erly include,  first  of  all,  a  reference  to  the  Agricultural  Ex^ 
periment  Stations,  since  it  is  in  these  institutions  that  by  far 
the  largest  part  of  the  research  in  this  branch  of  science  is' 
carried  on. 

It  is  in  Europe,  and  especially  in  Germany,  that  the  exper* 
iment  stations  .are  most  fostered.  There  are  at  this  datd 
some  forty  experiment  stations  proper  in  active  operation 
within  the  limits  of  the  German  Empire,  and  twenty-two  in 
other  European  countl'ies.  Besides  these,  there  are  between 
twenty-five  and  thirty  laboratories  and  other  establishments 
supported  by  schools,  societies,  or  private  individuals,  and 
devoted  to  researches  in  agricultural  science. 
'  But  one  or  two  new  experiment  stations  have  been  actual* 
ly  established  in  Europe  since  our  last  annual  report.  Four 
more  have,  however,  been  projected,  and  we  shall  doubtless 
hear  of  their  actual  establishment,  as  we  have  of  the  organi* 
zation  of  some  projected  during  previous  years*  Among  the 
latter,  by  the  way,  is  the  one  in  Alsace-Lorraine,  the  province 
lately  acquired  from  France  by  Germany.  It  is  worthy  of 
note  that  among  the  means  adopted  by  Bismarck  to  recon* 
cile  and  improve  this  new  territory  have  been  the  establish* 
ment  of  a  university  at  Strasburg  and  an  experiment  station 
at  Rufach. 

In  the  United  States  some  hopefiil  beginfiinga  have  been 
made  in.  thia  direction.    The  Bussey-  Institution  of  JIarv.ard 
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TTAiversity,  though  not  an  experiment  station  in  naine,  is/ 
under  the  directipu  6f  Professor  Storer,  proving  itself  to  be 
one  in  fact.  The  Daovement  toward  the  establishnoent  of  an. 
ezpefiment  station  in  Conni^tii^ut,  whiqh^was  comdienced 
two  years  ago,  has  resulted  in  the  organization  of  a  s.tation 
at  MiddletQwn,ln  connection  with.th^  Wesle^an  UtiiTersityy 
and  under  the  direction  of  Professor  Atwater. 

Taming  now  to  researches  in  agticultural  chemistry,  we 
notice  that  Knop  has  continued  the  series  of  studies  on  the 
absorptive  power  of  soils  in  which  he  has  been  engaged  for 
several  years.  His  later  results  accord  with  his  previous  ones 
in  indicating  that  the  absorption  of  ammonia  and  potash  in- 
creases with  the  amounts  of  three  separate  factors,  '^sesqui- 
oxide  silicates^'  (of  alumina  and  iron), '^released  silicates" 
(products  of  weathering),  and  sesqnioxide  of  iron.  These 
results  are  confirmed  by  investigations  of  Seller  and  Frey.: 
The  same  subject  has  also  been  investigated  by  Pillitz  and 
Eichhom.  The  latter  chemist  has  tested  the  effect  of  zeolitr 
io  n^inerals  in  the  soil  upon  the  absorption  of  ammcMlia  and 
potash.  His  experiments  accord  with  the  view  for  spmer 
time  held  that  these  *  hydrated  silicates  are  most  efficient 
factors  of  such  ab80i*ption.  The  near  relation  of  these  to 
Knop's  *^  released  silicates"  shows  that  the  views  of  Eich- 
horn  and  Knop  are  not  widely  divergent.  It  should  be 
added  that  the  efficiency  of  sesqnioxide  of  iron  in  absorp* 
tion  of  alkalies  is  probably  less  than  Knop  has  formerly 
supposed. 

Fittbogen  has  studied  the  effects  of  various  chemicals  on 
nitrification  in  p^at  He  found  the  formation  of  nitric  acid 
to  be  favored  by  carbcHiates  of  potash  and  lime,  by  lime,  and 
by  magnesia,  and  to  be  retarded  by  sulphuric  acid,  sulphftte 
of  lime,  and  sand.  The  formation  of  ammonia  was  greatest 
in  confined  air  without  chemicals,  and  was  hindered  by  the 
above  compounds. 

Simon  claims  to  have  shown  that  humio  acid  absorbs  ni- 
trogen from  the  air  with  the' formation  of  bumate  of  am- 
monia; which  is  soluble  in  water.  In  this  view  peat  and 
muck  would  be  valuable,  not  merely  as  amendments  and 
for  the  fertilizing  material  they  contain,  but  also  as  pur- 
veyors of  atmospheric  nitrogen  to  the.  soil. 
.    Stprer  has  published  some  most  valuable  investigations 
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^'On  the  Importance  as  Flant-food  of  the  Nitrogen  of  the 
Soil,"^  which  enforce  «nd,  in  part,  explain  the  &ct  that  the 
nitrogen  of  vegetable  mould-^the  organic  nitrogen  of  the 
soil  —  is  under  certain  conditions  available  as  food  fc^' 
plants. 

Storer  has  also  condndted-  tt  very  interesting  and  impor* 
tant  series  of  field  expel4ments  on  the  effects  of  different 
fertilizers  pn  a  soil  which  ttia^  be  taken  as  a  type  of  the 
light  soils  overlying  gravelly  drift  that  are  common  in  New 
England.  Potash  proved  mOre  efficient  than  phosphoric 
acid  or  nitrogen,  thus  showing  that  the  land  stood  most 
in  need  of  potbsh.  Indeed,  in  some  cases,  in  this  naturally 
sterile  soil,  phosphoric  acid  proved  actually  injurious  to^ 
crops.  Storer  thinks  this  ill  effect  is  due  to  the-  inability  of 
the  young  seedlifig  to  endure  elcess  of  phoi^hdric  acid  in 
absence  of  needful  supplies  of  other  plant-food,  and  suggests 
as  a  new  reason  the  higher  value  of  supei*phosphates,  that 
the  soluble  phosphoric  acid  is  more  uniformly-  diffused 
through  the  soil,  so  that  no  hurtful  excess  can  come  in  con* 
tact  with  the  roots  of  the  plant. 

A  number  of  cases  of  poisoning  of  crops  by  ammonium 
sulphooyanate  are  reported  in  Europe.  This  compound 
sometimes  occura  in  the  ammonia  salts  which  are  made  at 
gas-works  and  used  for  fertilizers.  It  is  recommended  to 
test  all  fertilizer  which  may  contain  these  salts  for  am- 
monium sulphooyanate.  - 

That  the  subject  of  fertilizer  analysis  is  receiving  in-' 
creased  attention  in  this  country  is  evinced  by  the  reports 
of  the  chemists  of  Boards  of  Agriculture  and  of  inspectors 
of  fertilizers  of  various  states.  The  reports  of  Professor 
Johnson,  of  Connecticut,  Professor  Goessmann,  of  Massa- 
chusetts, and  of  the  inspectors  of  fertilizers  of  some  of  the 
Southern  States,  contain  much  timely  information,  and  are 
exerting  a  great  and  salutary  influence  upon  the  trade  in 
fertilizers. 

Under  the  head  of  Vegetable  Physiology,  we  note  some 
very  interesting  water-culture  experiments,  by  Fittbogen, 
on  the  quantity  of  nitrogen  needful  as  food  for  the  maxi- 
mum development  of  the  oat  plant,  which  show  the  relation 
between  the  amount  of  nitrogen  supplied  and  the  yield  of 
straw  and  seed,  and  accord  with  the  results  of  other  observa- 
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tioDB  in  showing  tbat  lack  of  mtrogen  dinunkhea  nOt  only, 
the  whole  erop»  but  also  its  percentage  of  nitrogen,  and  that 
the  straw  in  this  ease  suffers  more  than  the  seed.  We  have 
space  for  only  the  briefest  reference  to  the  interesting  stndies 
of  Lehmann  on  the  componnds  of  nitrogen  best  adapted  to 
the  nutrition  of  plants;  by  Schloessing  on  the  absoiption  of 
ammoni^  by  plants ;  by  Bretschneidet  and  others  on  the  nu* 
trition  of  sugar-beets ;  by  stayer .and.Wblkoff  on  the.res» 
piration  of  plants ;  and  by  Fittbogen  on  the  evaporation  of 
water  from  the  oat  plant. 

*  The  subject  of  the  nutrition  .of  domestic  aninialSy  or^to 
speak  more  generally,  that  of  animat  physiology,  has  been 
actively  studied  during  the  past  year  by  feeding  experi? 
ments  in  the  experiment  stations  and  elsewhere. 

Among  the  more  important  investigations  published  are 
those  of  Wolff,  Stobmann,  Ktihn,  M&roker,  Schulze,  Fleischer, 
Hoffmeister,  Heiden,  Voit,  Weiske,  Wildt^.and  Pott. 

Among  the  subjects  investigated  have  been  the  digestion 
of  differ^t  foods  by  different  animals ;  the  effect  of  fodder 
on  milk  production,  the  functions  of  the  ingredittits  of  foods, 
as  the  albuminoids,  carbohydraties,  and  fate,  in  the  formation 
of  flesh  and  fat,  and  in  the  production  of  animal  heat  and 
muscular  force.  . 

The  results  of  the  year's  work  are  not  characterized  so 
much  by  the  discovery  of  new  principles  aa  by  the  confirma- 
tion and  elucidation  of  those  previously  propounded. 

For  instance,  one  of  the  important  principles  brought  out 
by  the  late  German  researches  is  that  the  carbo-hydrates,  as 
starch  and  sugar,  or  easily  digestible  foods  rich  in  these,  as 
potatoes,  when  fed  in  considerable  quantities  with  coarae 
foods,  as  hay  and  straw,  decrease  the  digestion  of  the  latter, 
while  albuminoids  or  concentrated  foods  rich  in  these  have 
BO  such  effect.  This  is  very  strikingly  exemplified  in  feed^ 
|ng  experiments  by  Wolff,  M&rcker,  Schulze,  and  Stohmann. 
So,  likewise,  the  principle  that  a  part  of  the  woody  fiblre.of 
plants,  to  wit,  the  cellulose,  is  digestible  by  ruminants  and 
even  hoi'ses  is  confirmed  by  several  experiments  of  the  same 
chemiata. 

The  question  from  what  ingredients  of  the  food  the  fat  in 
the  body  is  made  up  is  still  hotly  discussed,  one  main  point 
in  the  controversy  being  whether  the  fat  formed  in  the  body. 


ocxllv^    GENERAL  SUMMARTOlr^SClKNTmc  AND 

Other  than  that  coming  from  the  fata  in  the  food,  is  fbrmect 
£rom  albuminoids- or  carbo-hydrates*  The  general  drift  of: 
opinion  is  away  from  the  old  theory  of  Liebig  that  the  fats 
are  formed  from!  (carbo-hydrates)  sugar  and  starch,  and 
toward,  the  view  -advanced  by  Yoit  that  the  albuminoids  of' 
the-  food  are  the  Aonroes  of  the  fats  in  the  body.  This.  lat^ 
ter  opinion  is  strengthened,  though  not^  confirmed,,  by  late 
researches  by  Weiske.  and  Wild  t«  .' .  t  . 

PI8CICULTX7BB  AND  THE  FISH^SRIES. 

*  '!l^e  PiflhoieB.— We  are  without  the  data^  necessary  for  a 
summary,  or  a  general  expression  of  the  results  of  the  fisfa-t 
eries  of  .the  world  at  large,  for  1875;  but  for  the  United 
States  we  have  to  record  that  the  shore  and  lake  .fisheries 
have  furnished  large  yields^  although,  in  view  of  the  con- 
finned  increase  in  the  number  of  nets  and  in  the  force  of; 
men  necessary  to  work  them,  it  may  be  questioned  whether 
there  has  not  been  an  actual  diminution  in  the  supply  of  fidh 
at  certain  points.  It  is  a  well-established  fact  that  stations 
for  taking  the  whitefiah  of  the  lakes  are  readily  exhaust* 
ed,  and  that  given,  localities  become  poorer  and  poorer 
successively,  until^  in  a  comparatively,  few  years,  they  very 
greatly  decrease  in  value  as  fishing  stations.  .In  this  connect 
tion  the  measures,  to  be  described  hereafter,  for  renewing 
the  supply  by  artificial  propagation  are  of  the  utmost 
irapoitance. 

^  The  Atlantic  shore  fisheries,  for  such  species  as  the  scnp,  sea* 
bass,  etc.,  have  been  poorer  than  usual ;  while  the  catch  of 
shad,  especially  on  the  whole  southern  coast,  as  far  east  as  the 
Chesapeake  Bay,  was  much  less  than  for  many  years  past; 
On  the  contrary,  farther  eAst— in  the  Delaware,  Hudson,  and 
Connecticut-^the.  number  takea  has-been  unusually  large* 
The  explanation  of  this  is  fonnd,  by  some,  in  the  occurrtnoe 
of  a  very  late  spring,  with  a  high,  bold  state  of  the  water^ 
which  is  thought  t^  have  deterred  the  fish  from  entering  thd 
southern  rivei^,  and  probably  caused  them  to  extend  their 
migrationsfarther  to  theeast.  . 

The  mackerel  fishery  for  the  year  has  also  been  inferior 
to  that  of  the  previous  season,  while  that  of  the  cod  has 
4)eea  about  as  usual.  The. menhaden  fishery,  on  the  eastern 
Mast,  is  now  rapidly  becoming  one  of  th^  most- important 
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elements  in  this  branch  of  indastry,  and  was  prosecuted 
with  much  vigor  and  with  a  very  large  yield.  In  1874  three 
and  s  half  million  gallons  of  oil  were  made  from  492,000,000 
fish.  The  catch  for  1875  was  over  565,000,000,  valued  at 
•I2r,650,000. 

WiUiia  the  last  few  years  large  nambera  of  menliaden 
have  been  put  up  in  tin  cans,  prepared  in  dil  like  sardines^ 
and  known  by  the  various  names  of  American  sardines, 
ocean  trout,,  shadines,  etc.,  proving  very  palatable,  even  to 
those  who  are  familiar  with  the  oily,  rank  flavor  of  the  fresh 
fish,  and  in  many  places  replacing  the  sardines  on  aocount 
of  their  much  cheaper  price. 

Some  idea  of  the  importance  of  the  fisheries  of  the  United 
States  may  be  gathered  from  the  Bta[tistics  of  the  returns 
made  to  the  port  of  Gloucester,  Massachusetts^  for  1875, 
the  total  catch  amounting  to  177,473  quintals  of  Bank  cod- 
fish, 185,758  quintals  of  Georges  cod-fish,  nearly  lt),00O,000 
lbs.  of  halibut,  etc ;  the  total  value  amounting  to  |2,- 
905,0^4.  This  does  not  include  the  product  of  the  shora 
fishing. 

Another  illustration  of  the  same  kind  is  furnished  by  a 
table  of  the  consumption  of  fish  brought  to  the  Washington 
market,  as  shown  by  the  report  of  the  fish  inspector  of  that 
city.  The  whole  number  offish  inspected  in  187&  amounted 
to  a  little  over  7,000,000  lbs.,  principally  shad,  herring  or 
alewi^es,  and  striped  bass — nearly  all  having  been  taken  in 
the  Potomac  River  and  Chesapeake  Bay.  This,  it  niay  be 
Remarked,  is  a  considerable  diminution  as  compared  with  the 
yield  of  1874,  which  amounted  to  nearly  11,000,000  lbs.,  the 
^i&i*ence  being  due  to  the  very  much  smaller  number  of 
shad  and  herring  taken,  as  already  referred  to. 

For  many  years  past  there  has  been  a  decline  in  the  whale- 
^shery,  the  low  price  of  oil,  in  consequence  of  the  competir 
tion'of  petroleum',  not  warranting  the  outlay  and  expense. 
Partly  in  consequence  of  the  exhaustion  of  the  accumulated 
stocks  of  oil,  the  prices  have,  recently  improved,  and  many 
-of  the  old  vessels  that  had  been  laid  up:ih  'New  Bedford, 
Edgartown,  and  elsewhere,  were  refitted  and  sent'  out  on 
.voyages.  From  the  "Annual  Review''  of  the'whale-fishery, 
for  1875 j  by  Messrs.  Bartlett  A  Sons,  we  learn  that  the  num- 
ber of  vessels  engaged  January  1, 1 8.76,'  is  169^  against' .  1 03 
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on  the  Ist  of  Janaaiy,  1875.  The  number  of  vesBels  at  sea, 
January,  1876,  is  137,  to  119  in  the  beginning  of  1875,  show- 
ing, thei*efore,  an  addition  to  the  fleet  actually  on  the  water 
of  18  vessels. 

The  average  catch  of  the  Right  whale  fleet  amounted  to 
1384  barrels  of  oil,  and  14,900  pounds  of  whalebone,  beiug^ 
the  largest  catch  for  any  year  since  1850. 

Sperm -whaling  has  been  but  moderately  successful,  the 
average  catch  being  833  barrels  in  the  Indian  Ocean,  and 
223  barrels  in  the  North  and  South  Atlantic  The  constir 
tution  of  the  whaling  fleet  for  1876  is  given  as  77  vessels 
in  the  North  and  South  Atlantic,  15  in  the  Indian  Ocean 
and  New  Holland,  13  in  New  Zealand,  23  in  the  Pacific  and 
Offshore  gpronnd,  18  in  the  North  Pacific,  and  4  at  Cumber- 
land Inlet.  The  total  receipt  of  oil  in  the  United  States  in 
1875  was  42,617  bbls.  of  sperm-oil,  and  34,594  bbls.  of  whale- 
oil,  with  372,302  lbs.  of  whalebone. 

The  average  price  of  sperm-oil  for  1875  was  $1  60^  per  gal- 
lon ;  of  whale,  65^  cents ;  and  of  bone,  $1 12}  per  pound.  Of 
the  fleet  employed  in  the  whale-fishery, by  far  the  greater  num- 
ber of  vessels  came  from  the  district  of  New  Bedford,  in- 
cluding New  Bedford,  Fair  Haven,  Dartmouth,  Marion,  and 
Westport,  the  aggregate  being  125  vessels  out  of  169,  just 
referred  to. 

The  Newfoundland  seal-fishery,  which  early  in  the  season 
threatened  to  be  almost  a  failure,  improved  somewhat  later, 
and  the  average  catch  was  perhaps  equal  to  that  of  1874. 
The  great  decrease  of  the  catch  in  1874  as  compared  with  1873 
was  a  subject  of  much  solicitude  to  the  Newfoundland  govern- 
ment, the  same  condition  applying  to  the  Greenland  seal-fish- 
eries also,  and  the  enactment  of  some  international  measures 
has  been  very  strongly  urged  for  the  protection  of  this  inter- 
est. One  cause  of  the  rapid  diminution  appears  to  be  due 
to  the  early  date  at  which  the  pursuit  is  commenced,  the 
mothers  being  killed  by  the  sailors  before  the  young  are  old 
enough  to  shift  for  themselves.  As  the  two  principal  nations 
interested  in  this  trade  are  Great  Britain  and  Norway,  nego- 
tiations have  been  in  progress  between  them  to  fix  upon  a  date 
before  which  it  shall  be  unlawful  to  prosecute  the  business, 
the  opening  day  proposed  by  Great  Britain  being  the  5th 
to  the  8th  of  April,  while  Norway  insists  upon  the  1st  of 
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the  month.  It  is  thoiight  that  probably  a  edmpromiae  wUl 
be  made  on  the  8d  to  the  5  th. 

The  United  SUttes  ia  but  little  interested  in  this  question, 
having  soaroely  any  participation  in  the  catch  on  the  Atr 
lantio  coast. 

.  The  for -seal  fishenefl  of  the  Pacific  coast,  restricted  tB 
they  are  by  law,  have  been  about  Ihe  same  as  heretofore, 
the  fall  complement  of  100,000  having  been  taken  by  thd 
Alaska  Commercial  Company  on  the  islands  of  St.  Paul  and 
St.  George,  leased  to  the  company  by  the  United  States.  In 
addition  to  this  number,  it  has  been  estimated  that  10,000 
are  captured  elsewhere  on  the  coasts  of  South  America  and 
Siberia.  The  capture  of  seals  in  the  Southern  Pacific  has 
been  greater  than  usual,  several  large  cargoes  having  been 
brought  in  from  the  Shetland  Islands,  South  Georgia,  etd,of 
very  superior  quality. 

Fish-Cniture. — ^This  subject  has  received  greatly  increased 
attention  during  the  year  1875,  in  consequence  of  the  grow- 
ing interest  felt  in  stocking  our  rivers  and  lakes  with  new 
varieties  of  valuable  food  fishes,  or  in  restoring  others  to 
depleted  waters.  Nearly  all  the  states  now  have  Com- 
missioners for  this  purpose,  and  their  action  is  to  a  certain 
extent  concentrated  and  harmonized  through  the  United 
States  Fish  Commission. 

Since  our  last  report  several  states  have  appointed  such 
commissions  for  the  first  time;  and  the  reports  as  published 
of  the  operations  of  the  different  commissions  furnish  a  grati- 
fying proof  of  energy  and  success  in  this  direction. 

The  operations  of  the  United  States  Fish  Commission 
have  been  carried  on  on  a  much  larger  scale  than  in  previous 
years,  and  bid  fair  very  soon  to  make  their  impression  upon 
the  food  supply  of  the  country,  the  number  of  shad  placed 
in  public  waters  having  amounted  to  nearly  eleven  millions, 
and  of  California  salmon  nearly  nine  milliona  N^o  distribu- 
tion has  yet  been  made  of  the  eastern  salmon,  or  of  the 
land-locked  salmon,  although  a  large  number  of  eggs  of  both 
have  been  obtained,  as  the  proper  time  has  not  yet  arrived. 
Several  millions  of  eggs  of  whitefish  of  the  lakes  have  also 
been  obtained  and  hatched  outb 

An  important  forward  step  on  the  part  of  the  Commission 
has  been  the  importation  of  a  large  number  of  young  carp 


«Cxxvui    GfiUnSIlAL  StOlMART  OIT  SCIENTIFIC  AKD        : 

ivom^approved  ponds  in  Germany.  The  want  has  long  beed 
felt  of  a  fish  that  will  thrive  in  the  warmer  waters  of  the 
tUmted  States,  where  trout  and-  other  similar  kinds  can  not 
-be* sustained.  In  the  oarp  we  have  a  fisb  capable  of  with- 
standing any  reasonable  elevation  of  temperature,  and  one 
thalb, being  a  vegetable' feeder,  will  find  sustenance  and  grow 
^pidly  in  ponds  and  other .  limited  bodieer  of  water. 
Throughout '  Europe  this  1  fish  occupies  among  the  finny 
^ribe  the  position  of  poultry  among  birds,  and  is  almost 
as  easily  kept ;  and  when  the  supply,  obtained  by  thei 
United  States  Gonimissionis  large  enough  for  distribution^ 
Ithere  ia  no  doubt  that  it  will  be  eagerly  sought  for. 

The  State  Commissions  hiave  also  been  doing  their,  part  in 
the  multiplication  of  food 'fishes,  the  New  Yotk  Commission^ 
ui\der.|he  direction  of  the  well-known  Seth  Qreen,  having 
hatched  out  many  millions  of  shad  in  Jthe  Hudson  Siver,  as 
ialso  large  numbers  of  brook  and  salmon  trout.  The  efforts 
in  the  direction  of  multiplying  black  bass^  pike,  perch,  etc.; 
have. also  been. continued.. 

^  >  Massachusetts  has  also  continued  the  work,  of  propagate 
-ing  ehad  in  .the  Merrimac  River.  On  the  great  lakes'  the 
multiplication  of  wh]iefish,lias  been  conducted  on  a  very  ex*- 
itehsive  scale  by  several  states,  especially  by  Michigan.  A 
special  hatching-establishment  has.  been  erected  at  Detroit 
.for  the  whitefish,  and  now  contains  about  seven  millions  of 
ieggs.  '  A  somewhat  less  number  is  also  in*  process  of  devel^ 
•opment  at  the  Canadian  establishment  on  the  opposite  side 
of  the  river.  Ohio  has  established  several  hatching-houses, 
mnd  'haff  a  considerable  number  of  whitefish  and  other 
'Species,  to  be  distributed  eventually  to  the  waters  of  thai 
atate. 

'.  For  information  in  regard  to  the  minuter  details  of  these 
.various:  operations,  reference  may  be  had  to  the  article'  on 
-**  Fisheries,'?  page  466; 

'  A  good  deal  of  the  interest  felt  in  the  subject  of  fisK-cuIt- 
.nre  is  due  to  the  annual  meetings  of  the  American  Fish- 
Culturists'  Associadon,  in  New  York,  usually  about  the  mid* 
dIe:of  February,  where  the  several  State  Fish  Commissioners 
and  the  principal  fish-culturists  of  the  country  confer  in  re- 
gard* to  their  mutual  interests. 
^  .An;  Ann^aL  convention  dfiState.Fish  Commissioners  ia 
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-usually' called  by  the  United  States  Commissioner^  yrhen 
•the  generat  policy  in  regard  to  the  kinds  of  fish  to>  be  spe- 
tcially  treated  on  «  large  scale,  and  the  most  suitable  places 
for  their  introduction  are  established.    This  meeting  for 

1875  uras  held  in  New-  York  about  the  time  of  the  annual 
meeting  of  the  Fish-Culturists'  Association,  and  that  for 

1876  will  probably  be  called  at  Philadelphia  some  time  dur^ 
ing  the  period  of  the  International  Exposition. 

INDUSTRIAL  STATISTICa 

-  Hie  oondition  of  the  Iron  producing  and  manufacturing 
industries  of  the  country,  although  presenting  certain  favor- 
'«b]e  features^  is  at -the  time  we  write  much  the  same  as  at 
(the  close  of  the  pfevions  yebr.  In  attempting  to  present  a 
statistical  risumi  of  these  important  industries,  we  are  con^ 
fronted  with  the  same  difficulty  to  which  ^e  referred  in  our 
last;  namely,  the  impossibility  of  securing  accurate  returns 
of  yearly  produoition  hhtiltong  after  the  close  of  the  year; 
while  Estimates  of  probable  production,  owing  to  the  magni- 
tude of  the  industries,  are  more  or  less  untrustworthy.  The 
Statistical  Report  of  the  Secretary  of  the  American  Iron  and 
Steel  Association,  just  published,  and  containing  detailed  star 
tistics  of  the  Anierican  iron  trade  up  to  January  Ist,  1875*, 
will  enable  Us  to  bring  forward  our  figures  of  last  year'^ 
'JRecord  to  the  date  'above  named,  and  to  replace  our  esti- 
mated values  for  the  year  1874  with  ascertained  results. 
We  are  likewise  abl6  to  supplement  the  association's  ^^tatis* 
tics  with  certain  facts-  in  relation  to  the  same  subject,  and 
wliich  afford  information  of  interest  with  regard  to  pig-iron 
production  up  to  September  1st,  1875. 

The  figureer  published  by  the  association  are,  for  pig-iron,  aS 
follows :  The  total  production  of  the  year  1874  was  2,689,413 
net  tons,,  against  2,868,276  net  tohsin  1873,  and  2^854,558 
tonsin  1872 ;  shewing  a  decrease  of  178,865  net  tons  as  com- 
pared with  1873,  and  of  165,145  tohs  as  compared  with  1872; 
Notwithstanding  this  decrease,  the  production  of  1874  was 
much  la^fger  than  was  generally  anticipated ;  much  larger 
than  the  partial  returns  made  to  the  association,  and  from 
which  our  estimated  values,  as  published  in  last  year's  JReC' 
ard^  were  obtained,  indicated. 
:  Thisuhexjpected  result  the  secretary  explains  by  pointing- 
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to  the. fact  that  the  extraordihary  impnlBe  given  to  the  iroof- 
prodacing  indastries  of  the  country  during  the  years  imme- 
diately preceding  the  panic  called  into  existence  a  large 
number  of  new  furnaces,  many  oi  which  wei'e  of  the  largest 
size  and  constructed  upon  the  most  approved  plans,  Tlie 
furnaces  which  made  2,854^58  tons  of  iron  in  1872  were 
mostly  small,  and,  owing  to  the  excitement  and  recklessness 
of  those  times,  not  so  managed  as  to  produce  the  best  results. 
*'  When  we  consider,"  says  the  secretary,  "  that  the  lessened 
number  of  furnaces  which  made  2,868,278  tons  in  1873  in- 
cluded all  the  large  and  improved  new  furnaces,  and  when 
we  consider  that  there  were  almost  as  many  furnaces  in  blast 
in  1874  as  in  1873,  that  as  a  rule  the  best  furnaces  in  the 
country  were  running  in  1874,  while  the  poorest  stood  idle, 
and  that,  from  motives  of  enforced  economy  and  by  reason 
of  increased  skill,  the  management  of  most  of  the  furnaces  in 
blast  in  that  year  was  such  as  to  produce  the  largest  possible 
yield,  we  need  no  longer  wonder  that  the  production  of  1674 
was  only  178,865  tons  less  than  the  product  of  1873."  The 
number  of  new  furnaces  completed  in  1874  was  38,  against 
50  in  1873,  and  41  in  1872.  No  less  than  46  stacks  are  re- 
ported as  being  in  course  of  erection  in  1875,  while  6ther 
new  furnaces  ara  projected.  The  district  showing  the  great- 
est increase  of  production  during  1874  was  the  mi^ellaneoos 
coal  and  coke  district  of  Ohio.  The  district  showing  the 
greatest  decrease  during  1874  was  the  Lehigh  anthracite  re* 
gion  of  Pennsylvania.  Utah  Territory  made  her  first  pig- 
iron  in  1874 — 200  tons  of  charcoaL  After  a  long  rest,  Ore* 
gon,  with  one  furnace,  made  2500  tons  of  charcoal  iron  in 
1874.  Texas  made  1012  tons  of  charcoal  iron  in  1874.  South 
Carolina,  with  eight  furnaces,  and  Minnesota,  with  one  fur- 
nace, made  no  iron  in  that  year. 

The  total  imports  of  pig-iron  into  the  United  States  in 
1874  were  61,165  net  tons,  against  154,708  net  tons  in  1873, 
295,967  net  tons  in  1872,  and  245,535  net  tons  in  1871. 

The  total  exports  of  pig-iron  from  the  United  States  to  all 
countries  in  1874  were  16,039  net  tons,  against  10,103  net 
tons  in  1873,  and  1477  net  tons  in  1872. 

The  following  table  affords  an  oversight  of  the  growth 
of  the  pig-iron  branch  of  the  iron  trade  of  the  United  States 
from  1854  to  1874,  compiled  from  the  association's  statistics: 
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Yem. 

Cbtnol. 

md  Cuke. 

1854 

S39,43S 

843,298 

54,485 

I86S 

881,866 

389,923 

63.890 

1866 

443,113 

870,470 

69,554 

186T 

890,886 

830,821 

77,461 

18G8 

861,480 

285,313 

58,351 

iBa» 

47I,47B 

384,041 

84,841 

1860 

5l8,:tll 

278,381 

122,228 

1861 

409,229 

195,278 

127,037 

1863 

470,81  It 

186,660 

180,687 

1868 

fi7T,6S8 

813,008 

157,961 

186* 

684,018 

241,863 

310,125 

1865 

479,558 

262,342 

189,682 

1868 

749,867 

382,580 

268,896 

1867 

798,638 

844,841 

818,647 

1868 

898,000 

870,000 

840,000 

I8S9 

971,150 

892,150 

668,341 

1870 

980,000 

863,000 

670,000 

187  L 

956,608 

885,000 

570,000 

1872 

1,869,813 

500,587 

984,159 

1878 

1,312,764 

677,620 

977,904 

1874 

1,302,144 

676,557 

910,7(2 

, 

Tbo  neareat  approximatioD  to  an  OBlinaate  of  tbo  poisible 
production  of  pig-iron  daring  the  year  187S  may  be  made 
from  the  acoompBtiying  data  recently  published  by  the 
American  Mam^a/^ttrer,  of  Pittaborgfa,  Pennsylvania,  Tbe 
Sgaree  have  been  compiled  from  returns  received  from  66 
per  cent,  of  the  whole  number  of  famaoes,  and  show  tbe  num- 
ber of  stacks  in  and  out  of  blagt  in  nearly  every  section  of 
the  country  on  the  Ist  of  September,  1876,  compared  with 
those  which  made  umilar  reports  to  the  same  journal  at  the 
same  period  of  1814.  The  number  of  furnaces  reporting  is 
as  follows:  In  1614,675  stacks;  in  1876,  664  stacks.  Of 
these  there  were  in  blast,  in  1874, 348  stacks,  with  a  weekly 
capacity  of  51,439  tons;  in  1876,289  stacks,  capacity  47,008 
tons.  Out  of  blast,  1874,227  stacks,  weekly  capacity  39,089 
tons;  1876,375  stacks,  capacity  68,803  tons.  The  whole 
number  of  finished  stacks  in  the  oonntry  at  the  time  of  this 
report  is  estimated  at  700.  The  above  figures  indicate  that 
the  production  of  1876  will  be  much  below  that  of  1874. 
We  may  hazard  the  estimate  that  it  will  not  exceed  2,000,000 
tons.* 

[*  Knee  tb«  preparatioii  of  the  foregoing  ranunarj,  Mr.  Secrataiy  Swank 
hu  pablubed  an  ttiimatt  of  tbe  pig4ron  indiutr;  Ibt  tbe  entira  jtu  1875, 
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The  following  table  shows  the  production  in  net  tons  of  all 
forms  of  rolled  iron  produced  in  the  United  States  in  1874, 
compiled  from  the  association's  statistics.  This  table,  ar- 
ranged to  show  the  production  by  states,  includes  bar, 
band,  hoop,  plate,  sheet,  angle,  girder,  beam,  boat,  guide,  rod, 
and  bridge  iron  and  rolled  axles.  All  forged  iron,  such  as 
anchors,  anvils,  hammered  axles,  cranks,  ships'  knees,  etc.,  is 
carefully  excluded,  because  of  the  impossibility  of  learning, 
even  approximately,  the  amount  of  iron  hammered  or  forged 


SUtes. 

Bar,  Angle, 
Bolt,  Rod, 

and 
Hoop  Iron. 

Plate  and 
Slieet  Iron. 

Cnt  Nails 

and 

Spikes. 

Iron  and 
Steel  Rails 
of  all  Sisee. 

ToUl  Rolled 
Iron. 

Maine 

8,994 
800 

14,650 

18,644 

SOO 

10,400 

100,500 
10,616 
11,'921 

183,518 
58,081 

798,169 
11,818 
68,891 
16,688 
9,467 
1,000 
56,882 
34,548 
15,926 

220,870 
86,507 

134,093 

8,208 

29,955 

86,387 

16,221 

2,000 

New  Hampshire. 
Vermont 

10,400 
24,765 

M^issachusetts... 
Rhode  Island.... 
Connecticut..... 

NewYork. 

New  Jersey 

Pennsylvania. . . . 

Delawacre...' 

Maryland «. 

Virginia. '.. 

Geoi^gia. 

Alubama 

West  Virginia. . . 

Kentucky 

Tennesaee 

Ohio 

40,324 

7,170 

11,921 

76,590 

24,646 

848,682 

6,860 

8,465 

11,086 

'  1,496 

1,000 

1,609 

18,239 

1,578 

105,418 

7,876 

2,500 

4,207 

276. 

1,500 

9,205 

6,592 

28,819 
3,446 

4,000 

2,256 

120,098 

4,958 

12,428 

5,949 
27,648 
76,151 

46,979 

8,587 

259,288 

48,008 

5,602 

9 
•  ••/■••••••' 

8,061 

54,201 

6,121 

660 

27,263 
7,614 
4,260 

522 

6,068 

18,698 

82,561 

20,617 

125,103 

2,448 

29,680 

24,017 

7,016 

2,000 

5,120 

5,148 

Indiana 

Ulitiois 

2,240 
1,558 

Michigan 

Wisconsin....... 

Missouri 

California...:... 
Texas^. 

.   10,870 

9 

« 

• 

Total 

689,280 

176,258     246,609 

729,418 

1,889,560 

based  upon  partial  retams  made  to  the  association's  office.  The  more  iro* 
portunt  fignrea^  of  this  estimate  we  add  herewith  to  rapplement  our  preced- 
ing 'statements,  Vis. : 

.    Total  pig-iron  prodnctiQii  fbr  1875  (estimated). .  2,068,696  net  tons. 
Decreased  production, as  compared  with  1874 ...     620,717       ** 

Whole  number  of  furnaces  in  1875 713       '' 

Number  in  blast  December  81 ,  1875 ............  845       <* 

**       outofblast    "  «*    868       *• 
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in  the  vast  number  of  tnachme-pliapB,  locomotive  works, 
marine-engine  works,  and  similar  establishments  thronghont 
the' country. 

-'  The  total- production  of  all  rolled  iron. in  1874,  Bessemer 
rails  included,  was  1,839,560  net  tons,  against  1,966,445  net 
tons  in  1873,  a  decrease  of  only  126,885  net  tons.  This  de- 
crease was  aU  in  rails..  In  the  following  table  is  pri^sented 
a  summary  of  the  production  of  all  forms  of  rolled  iron  in  the 
United  States  from  1864  to  1874  inclusive. 


Yean. 

RailB. 

other  RoUed  Iron. 

Total. 

1864 

835,8^9 

^36,958 

872,327 

.  I860 

356,292 

500,048 

856,340 

1866 

430,778 

595,31 1 

1,026,089 

1867 

462,108 

679,888 

1,041,946 

1868 

506,714 

598,286 

1,106,000 

1869 

593,586 

642,420 

1,286,006 

1870 

620,006 

705,000 

1,325,000 

1871 

775,788 

710,000 

1,485,738 

1872 

1,000,000    . 

941,992 

1,941,992 

1873 

890,077 

1,076,868 

1,966,445 

1874 

729,413 

1,110,147 

1,889,660 

'  The  total  production  of  rails  of  all  kinds  in  the  United 
States  in  1874  was  729,413  net  tons,  against  890,077  tons  in 
-1878, 1,000,000  in  1872,  and  775,733  tons  in  1871.  About 
.tme.half  of  the  total  rail  product  of  1874  was  made  up  of  old 
rails  re-rolled.  The  total  importation  of  new  fails  in  1874 
-was  as  follows:  Of  iron,  7796  net  tons;  of  steel,  100,486  net 
tons :  total,  108,282  tons*  The  probable  consumption  of  rails 
during  the  year  was  therefore  837,695  net  tons,  against 
1,148,850  tons  in  1873,  and  1,530,850  tons  in  1872. 

The  eight  completed  Bessemer  works  in  this  country,  al- 
though not  fully  occupied  during  the  year  1874,  turned  out, 
according  to  the  figures  of  the  association j  a  greater  prod- 
uct than  that  of  187^.  The  production  of  Bessemer  steel 
rails  in  1874  was  144,944  net  tons,  against  129,015  in  1873 — 
B'  gain  of  15,929  tons.  The  production  of  Bessemer  steel 
(Tails  in  this:  country  sincj)  1867,  when  they  were  fii*st  made 
upon  orders,  hais  .been  m.  f pUows  iu*  net  tons : 


Tear.  Tons. 

;1367...;.... .....•...'..     2,660 

1868 7,226 

1869......... 9,650 

-1870. .  ^. .....; 34,000 


Tear.  Tom. 

1871.... 88,260 

1872 94,070 

1878 129,015 
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,  The  total  qaantity  of  pig-iron,  converted  by  tbe  Bessemeir 
or  pneamatic  process  was  140,404.  net  tons  in  1872|  183|534 
tons  in  1873,  and  204,352  tons  in  1874.  The  se^cretary  esti- 
mates the  probable  production  of  Bessemer  rails  in  the  United 
States  during  the  year  1875  at  fully  250,000  net  tons. 

The  following  additions  to  the  Bessemer  works,  in  the 
United  States  in  1875  are  reported : .  The  Edgar  Thompson 
Steel  Company,  Limited,  made  its  first  blow  on  August  26th 
last;  started  its  blooming  -  mill  on  Friday,  August  27th; 
and  rolled  its  first  rail  on  Wednesday,  September  Ist.  The 
works  at  once  went  into  full  operation.  The  Lackawanna 
Iron  and  Coal  Company  followed  on  the  23d  of  October. 
This  company  makes  the  tenth  that  is  now  engaged  in  mak- 
ing Bessemer  steel  rails  in  this  country,  and  we  learn  that 
the  foundations  for  the  Bessemer  plant  of  the  Vulcan  Iron 
Works  at  St.  Louis  have  lately  been  laid. 

The  secretary  of  the  association  furnishes,  furthermore,  the 
following  statement  of  the  quantity  of  Bessemer  ingots  made 
in  Great  Britain  in  gross  tons:  In  1870,  215,000  tons;  in 
1871,  329,000  tons;  in  1872,  410,000;  in  1873,  496,000;  and 
in  1874,  540,000;  and  draws  attention  to  the  fact  that  when 
the  three  new  Bessemer  establishments  are  all  put  in  operar 
tion — ^making  eleven  in  all — the  capacity  to  produce  Besse- 
mer steel  will  be  as  great  in  this  country  as  it  now  is  in 
Great  Britain. 

The  following  table  shows  the  production  of  steel,  other 
than  Bessemer,  in  this  country  during  the  past  ten  years  in 
net  tons: 


Year.  Tons. 

1865...: 16,262 

1866 18,973 

1867 19,000 

1868 21,600 

1869 28,000 


Tear.  Tona. 

1870 86,000 

1871 87,000 

1872 38,000 

1873 60,000 

1874 47,481 


The  production  of  open-hearth,  or  Siemens-Martin  steel,  is 
steadily  increasing  in  this  country.  In  1872  it  amounted  to 
3000  net  tons;: in  1878  to  3500  tons;  and  in  1874  to  7000 
ton& 

We  compile,  finally,  from  the  foregoing  statistics  of  the 
production  of  pig-iron;  rails,  bar-iron,  steel,  etc.,  in  the  United 
Stotes  in  1872, 1873,  and  1874,  the  following  table  of  the  ag- 
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gregate  produetion  of  iron  and  fiteel,  embracing  the  different 
branches  of  the  iron  trade : 


Prodaots— Net  Tons. 


Figriron. 

All  rolled  iron,  including  rails 

All  rolled  iron, including  nails  and) 

excloding  rails. > 

Rails  of  aU  kinds 

Bessemer  steel  rails 

Iron  send  all  other  rails 

Street  rails. 

Kegs  of  cut  nails  and  spikes 

Merchantable    Bessemer    steel) 

other  than  rails ) 

Total  Bessemer  steel 

Crucible  cast  steel , 

Open-hearth  steel.. .  

All  other  steeL 

Blooms  from  ore  and  pig-iron. .... 


1879. 


2,854^68 
1,941,992 

941,992 

1^000,000 

94,070 

905,930 

15,000 

4,065,322 

16,430 

110,500 
27,260 

^  8,000 

7,740 

58,000 


1878. 


2,868,278 
1,966,445 

1,076,868 

890,077 

129,015 

761,062 

9,480 

4,024,704 

27,985 

157,000 

82,786 

8,500 

18,714 

62,564 


1874. 


2,689,418 
1,839,560 

1,110,174 

729,418 

144,944 

584,469 

6,789 

4,912,180 

81,685 

176,579 

84,128 

7,000 

6,858 

61,070 


From  the  Engineering  and  Mining  Journal^  which  claims 
to  have  demoted  especial  care  to  the  collection  of  authentic 
statistics  upon  this  subject,  we  give  the  following  statement 
of  the  coal  production  of  the  United  States  for  the  year  1874, 
The  totals  are  in  net  tons.  During  the  year  1874  there  was 
produced — 

AnthiBcit& 24,281,471 

Bitnminons :....  25,248,684    . 

Lignite. 1,217,020 

Total......... 50,747,175 

Or  45,209,080  gross  tons. 

The  great  strike  in  the  anthracite  region  during  the  past 
year,  and  which  was  finally  terminated  by  the  complete  sub- 
mission of  the'  miners  to  the  operators'  terms,  was  one  of  the 
most  obstinately  conducted  and  disastrous  in  its  results  that 
have  ever  taken  place  in  the  country. 

At  the  time  of  writing  we  have  no  data  at  hand  upon 
which  to  base  an  estimate  of  the  total  coal  production  of  the 
past  yean  The  same  journal  estimates  the  production  of 
anthracite  "during  1875  to  have  been  21,441,000  gross  tons. 
The  technology  of  this  subject  will  be  found  in  its  appro* 
priftte  place. 

The  statement  of  the  production  of  the  precious  metals  in 
the  United  SUtes  shows  that  the  go^d  yi^ld  is  gradually  de- 
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.cliningy  while  that  of  silver  increases.  The  twenty-sijt  years 
from  1848  (the  first  year  of  a  gold  yield  in  California)  to 

1873  are  embraced  in  the  statement. 

Daring  this  period  the  average  annual  gold  yield  was 
$50,800,000,  while  the  average  annual  yield  of  silver  was 
$13,300,000.  The.highest  gold  prodnction  was  between  the 
years  1851  and  1857,  when  it  exceeded  $55,000,000  a  year. 
The  highest  annual  silver  production  was  in  1873,  when  it 
reached  $37,750,000.  With  the .  exception  of  one  or  two 
years,  the  gold  production  has  steadily  decreased  from  1857, 
while  the  silver  production  has  steadily  increased  since  1859. 
About  the  year  1873  the  proportion  of  the  one  about  equaled 
that  of  the  other.  The  annual  statement  of  the  production 
of  the  precious  metals  in  the  states  and  territones  west  of 
the  Missouri  River  (including  British  Columbia)  for  the  year 

1874  shows  an  aggregate  yield  of  $74,401,065,  being  an  ex- 
cess of  $2,142,362  over  that  of  1873.  The  discovery  of  the 
great  "  bonanza,"  or  ore-body,  on  the  Comstock  lode,  during 
the  past  year,  will  doubtless  swell  the  figures  of  silver  pro; 
(duction  enormously.  The  Annual  Report  of  the  Director  of 
the  Mint  to  the  Secretary  of  the  Treasury  enables  us  to  bring 
iforward  the  statistics  of  the  domestic  production  of  the  pre- 
cious metals  to  June  30,1875.  For  the  year  ending  with 
the  dale  just  given,  the  director  gives  the  following  values, 


VIZ.: 

Arizona $1,000,000 

California 17,000,000 

Colorado 5,472,000 

Idaho. 2,600,000 

Montana 4, 1 1 9,852 

Nevada 31,796,193 


New  Mexico $1 ,000,000 

Utah 6,844,570 

Oregon 1,665,000 

WyomingTer. 250,000 

Washington  Ter....  800,000 

Total $71,946,615 


lo  view  of  its  growing  importance,  it  may  not  be  amiss  to 
notice  in  our  statistical  Bummary  the  condition  of  the  Amer-r 
lean  Silk  Industry,  asr  presented  in  the  report  of  the  Secreta- 
ry of  the  Silk  Association  of  America.  This  docnment  em- 
braces comprehensive  facts  and  figures,  bringing  up  the  statis- 
tics of  this  growing  industry  to  December  81, 1874.  From 
these  statistics  we  learn  that  thirteen  states  manufactured' 
silk  goods  during  1874,  distributed  as  follows  in  firms  and; 
corporations:  New  Jersey,  42 ;  Connecticut,  21 ;  New  York, 
70;  Massachusetts,.  11;  Penosylvania,  28;  California,  3*; 
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Ohio,  8 ;  Illinois,  2 ;  and  New  HanipBhire,  Viermont,  Mary-*^ 
land,  Missoari,  and  Kansas,  each  1 ;  total,  180.  The  tdtal 
number  of  operatives  employed  was  14,479 ;  of  whom  4086 
were  males  above  the  age  of  16 ;  1048  were  males  under  16 ; 
6858  were  females  over  the  age  of  16 ;  and  2478  females  an* 
der  the  age  of  16.  The  wages  paid  amounted  to  $4,497,819; 
the  value  of  the  capital  invested  and  employed  was  $14,708,* 
184;  and  the  total  value  of  the  year's  production  amounted 
to  $20,082,482. 

We  have  at  hand  the  detailed  statement  of  the  exports 
and  imports  of  the  United  States  for  the  fiscal  year  ending 
June  30, 1875,  issued  by  the  chief  of  the  Bureau  of  Statistics; 
from  which  it  appears  that  our  total  imports  during  that  pe- 
riod were  Valued  at  $553,906,258,  a  decrease  of  $41,954,995 
as  compared  with  those  of  the  previous  year.  Our  exports 
during  the  same  period  were  valued  at  $643,081,433,  a  de-^ 
crease  as  compared  with  the  previous  year  of  $49,957,621.    ' 

Bailroad& — For  the  year  1875  we  may  record,  as  far  as 
ascertained,  the  construction  of  1488  miles  of  new  railroads 
in  the  United  States.  Some  additions  to  these  figures  will 
possibly  have  to  be  made,  but  when  returns  are  complete 
the  total  for  the  past  year  will  hardly  exceed  1500  miles  j 
showing  a  decrease  of  about  25  per  cent,  as  compared  witU 
the  figures  of  1874,  of  over  60  per  cent,  with  those  of  1873; 
and  of  over  80  per  cettt.  as  compared  with  the  figures  of 
1872.  Our  estimated  figures  of  new  construction  for  1874, 
published  in  last  year's  lieeordj  require  bat  a  trifling  correc- 
tion, as  will  be  apparent  from  the  appended  statement : 

Mileage  constnicted  in  1 872  (ascertained) .' 7340 

"  "         inl873C        "         ). 8833 

•    "  "         inl874(        *•         )..: 2025 

«'  'V        in  1875  (e8timated> 1483 

'  The  most  important  lines  completed  this  year  are  the 
Kew  York,  and  Canada,  along  the  west  shore  of  Lake  Cham- 
pl^in,  and  an  extension  of  the  Southern  Pacific  in  Southern 
California ;  neither  of  these  is  very  long. 

The. leading  event  in  railroad  business  during  the  past 
year  was  the  long  competitive  contest  begun  by  the  Balti- 
more and  Ohio  and  the  Pennsylvania  Railroad  Companies  in 
March,  1875,  and  continued  between  all  the  lines  from  the 
East  to  the  Northwest  until -September.    The  establishment 
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of  the  Soathern  Railway  and  Steamship  Association  in  Octo- 
ber la^t,  for  the  purpose  of  regulating  competitive  business 
in  the  Southeast,  may  prove  to  have  been  the  most  important 
event  of  the  year.  During  the  year,  likewise,  the  State  of 
Missouri  established  a  Railroad  Commission,  and  enacted  se- 
vere laws  regulating  rates.  The  State  of  Minnesota  repealed 
its  laws  regulating  and  limiting  rates  minutely,  and  substi- 
tuted a  Commission  with  power  only  to  investigate  and  rec- 
ommend. The  Erie  Railway  Company  was  added  to  the 
long  list  of  American  roads  unable  to  pay  interest  on  their 
funded  debt.  Of  nearly  $500,000,000  of  railroad  bonds 
which  had  ceased  to  pay  interest  before  the  close  of  1874, 
payment  was  resumed  only  in  one  or  two  cases.  Several 
railroads  were  sold  under  mortgage  during  the  year;  ar- 
rangements were  completed  to  obviate  a  foreclosure  in  sev- 
eral cases,  but  a  large  number  of  companies  have  not  yet 
completed  any  settlements  with  their  creditors  Railroad 
traffic  was  generally  lighter  than  in  1874,  and  rates  lower; 
expenses  were  likewise  somewhat  lower. 

In  railroad  improvements  perhaps  the  most  notable  events 
were  a  more  extended  application  of  Hall's  Electric  Signal 
system,  especially  on  Boston  railroads ;  the  introduction  of 
the  well-known  Saxby  &  Farmer  interlocking  signal  and 
pwitch  system — much  used  in  England — on  the  Pennsylvania 
Railroad ;  and  a  system  intended  to  effect  the  same  objects 
by  the  New  York  Central  and  Hudson  River  Railroad,  the 
invention  of  two  officers  of  that  road,  Messrs.  Toucey  and 
Buchanan.  The  Saxby  &  Farmer  system  has  been  in  opera; 
tion  upon  the  principal  railroads  of  England,  with  such  emi- 
nent satisfaction  that  by  Act  of  Parliament  its  use  has  been 
declared  obligatory  on  all  new  lines  in  that  country.  The 
following  brief  oonunents,  from  one  of  our  leading  journals, 
will  convey  some  idea  of  the  merits  of  the  system:  ^'Unless  an 
engine-driver  deliberately  shuts  his  eyes  to  prominent  dan* 
ger  signals,  and  intentionally  dashes  his  train  to  destruction^ 
it  would  seem  that  with  the  Saxby  &  Farmer  mechanism 
an  accident  is  hardly  possible.  The  switch-tender  is  utterly 
precluded  from  making  a  blunder,  either  in  signals  or  in  lock- 
ing or  setting  his  points.  The  very  worst  he  can  do  is  to 
neglect  his  duty  altogether,  and  the  only  result  arising  there- 
from would  be  a  teuiporary  stoppage  of  the  trains.    He  can 
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not  shift  points  during  the  passage  of  a  train  and  so  send  the 
lear  oars  off  the  track,  nor  can  he  easily  signal  a  line  clear 
vntil  snch  is  the  case.  The  charaoteristie  feature  of  the  Sax* 
by  A  Farmer  system  is  Hs  absolute  positivenesa."  For  the 
Touoey  &  Buchanan  system  merits  no  less  positive  are 
elaimed. 

The  past  year  has  witnessed,  likewise,  a  considerable  ex* 
tension  of  the  employment  of  continuous  power>brakes.  On 
both  sides  of  the  Atlantic  an  unusual  degree  of  interest  was 
manifested  upon  this  point ;  in  England,  indeed,  the  govern- 
nient,  with  commendable  appreciation,  has  referred  the  prob* 
lem  to  a  Royal  Commission  for  exhaustive  examination  and 
report.  The  conclusions  of  this  body  have  not  yet  transpired. 
Id  this  connection  we  may  libte  that  the  hydraulic  system, 
as  distinguished  from  the  atmospheric,  appears  to  be  stead- 
ily gaining  ground.  With  the  several  forms  of  atmospheric 
brakes  in  use,  despite  their  great,  merits,  the  great  complex- 
ity of  the  apparatus,  and  its  liability  to  become  dehtnged  in 
c6nsequence,  are  serious  olgeetiond,  ^hich  in  the  hydraulic 
system-rcectainly  in  the  best  representatives  of  this  class — 
are  largely  obviated.  It  is  of  interest,  therefore,  to  remark 
that  the  recoM  made  during  the  past  year  by  the  Henderson 
Hydraulic  brake^-^tiie  poneer  in  this  field,  to  whieh  we  made 
brief  iallasion  in  our  last  volume — was  as  satisfactory  as  the 
warmest  advocates  of  the  system  could  have  desired.  As- 
suming this  particular  brake  to  be  the  I'epresentative  of  its 
class,  it  may  be  safely  affirmed  that  it  has  demonstrated  the 
hydraulic  system  to  be  prompt  in  action^  reliable,  requiring 
little  care  and  no  skilled  attention,  advantages  which  can 
hot  fail  ultimately  to  tell  strongly  in  its  favor. 
■  Steel  and  steel-tired  cartwheels  found  some  favor  during  the 
pastyearas  substitutes  for  theprevaaling chilled  cast-iron  ones. 
-There  was  evident  some  reaction  against  the  tise  of  steel  for 
loeomotive:  fire-boxea  The  tendency  to  use  heavier  locomo- 
tives on  ndlroads  with  heavy  traffic  has  continued.  The  use  of 
separate  tracks  for  freight  on  the  New  York  Central  and  Hud- 
-aon  River  Railroad  has  made  a  material  saving  in  the  move- 
ment of  freight,  though  the  traffic  has  not  been  sufficient  to 
-crowd  .the  old  tracks.  The  New  York  ^ilroads  carried  more 
than  ever  before  of  the  grain  between  Lake  £rie  and  tide- 
water, though  canal  rates  were  n^er  before  so  low. 
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The  fiftieth  aiiiitveTBary  of  the  openiDg  of  the 'first  pnblio 
railroad  worked  by  steam  was  celebrated  at  Darlington,' 
England,  on  September  27,1875;  On.  the  same  day,  by.  a 
carious  coincidence,  a  rolling-mill  (at*  Stockton)  began,  rail- 
ing rails  for  the  first  Chinese  railroad^  a  charter  for  which' 
has  been  granted  to  a  company  of  Englishmen  and  Ameri-^ 
cans* ' 

German  railroads,  at  the  beginning  of  the  year,  were  an- 
thorized  to  increase  their  tariffs  on  freight  (with  the  excep-' 
tion  of  certain  necessaries  of  life)  to  the  extent  of  not  more 
than  twenty-five  per  cent,  on  account  of  great  reductions  in 
profits  through  the  rise  some  years  before  in  wages  and  ma^' 
terials. 

/  There  was  much  discussion  in  France  on  the  providing  of 
railroads  of  local  interest,  the  problem  being,  to  prevent  such 
roads  from  injuring  the  business  of  existing  roads,  whicK 
have  a  government  guarantee  of  interest  on  a  large'  part  of 
their  capital.  •  '    ' 

'  The  Railway  Commission  established  in  Great  Britain,  in 
1874,  as  a  species  of  court  having  jurisdiction  over  certain 
cases  of  differences  between  I'ailroads  and  the  community; 
and  of  railroads  with  other  railroads,  has  heard  and  decided 
many  cases  during  the  past  year,  and  has  proved  itself  to  be 
a  valuable  tribunal.  One  of  the  members  is  an  old  railroad 
manager  (and  is  required  by  law  to  be  an  expert  in  railroad 
business),  another  is  a  lawyer,  and  the  third  a  nobleman. 
'  There  has  been  a  general  stagnation  in  the  work  of  raiU 
road  construction  during  the  past  year  in  almost  all  coun<- 
tries,  with  the  exception  perhaps*  of  Russia. 

The  railway  statistics  of  the  world  have  been  collaborated 
with  considerable  accuracy  up  to  the  close  of  the  year  1874 ; 
at  which  date  we  may  estimate  the  length  of  all  the  railways 
of  the  world,  from  the  best  sources  of  iufot*matioB  at  oar  dis- 
posal, to  have  been  173,237  miles,  with  56,700  locbtaotivefa 
(having  in  the  aggregate  1,184,000' horse- power);  103,700 
passenger,  and  1,356,000  freight  cars. 

An  outgrowth  of  the  numerous  transportation  schemes 
advocated  at  the  last  session  of  Congress  was  a  government 
survey  for  a  railroad  from  the  Tennessee  River  to  the  At- 
lantic Ocean.  The  line  in  question  is  proposed  as  a  chea(> 
freight  route  for  the  grain  and  other  produce  of  the  Ikliissis- 
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«ppi  Valley.  The  line  Bvrveyed  begins  at  Gantenville,  Ala., 
on  the  big  bend  of  the  Tennessee  River,  and  runs  in  an  al- 
most direct  line  to  its  proposed  terminus,  the  harbor  of 
Brnnswiok,  on  the  sontheastem  coast  of  Georgia.  Its  length 
is  412  milea 

The  considerable  progress  made  daring  the  year  tovard 
the  completion  of  the  Underground  Railway  system  in  the 
city  of  Nqw  York,  referred  to  in  our  li^t  year's  Record^  is 
worthy  of  remark.  The  discussion  of  the  rapid-transit  prob- 
lem, the  necessity  for  some  syst^kn  of  which  has  become  im- 
perative, culminated  in  the  appointment  by  the  Mayor  of  a 
commission  empowered  to  select  routes  and  decide  upon 
plans.  This  commission,  after  an  examination  of  numerous 
systems  and  designs,  and  full  consideration  of  the  subject 
in  all  its  bearings^  selected  the  following  routes : 

On  the  west  side  of  the  city,  the  present  line  of  the  Green- 
wich Street  elevated  railroad  is  to  be  continued  up  Ninth 
Avenue  to  the  Harlem  River.  Another  route  is  to  be  by 
Sixth  Avenue  to  Fifty-ninth  Street,  and  there  to  connect 
with  the  Greenwich  Street  road.  On  the  east  side,  the  road 
will  pass  up  Third  Avenue,  or  as  an  alternative  up  Second 
Avenue,  to  Harlem  Bridge,  and  will  have  branches  to  the 
ferries  and  the  Central  Depdt.  The  plan  of  road  decided 
upon  by  the  commission  is  an  elevated  structure.  It  is 
expected  that  these  plans  will  be  realized  in  practice  before 
the  end  of  the  year  1876.  During  the  past  year,  likewise, 
the  councils  of  the  city  of  Philadelphia  granted  the  right 
to  the  Philadelphia  Pneumatic  Company,  incorporated  by 
act  of  Legislature,  to  construct,  operate,  and  maintain  a  rail- 
road with  one  or  more  tracks,  to  be  located  beneath  the 
surface  of  Broad  Street,  and  to  extend  therefrom  to  a  num« 
ber  of  the  railroad  d^pota  The  purpose  of  the  company, 
as  expressed  in  the  ordinance,  is  to  improve  and  increase 
the  facility,  rapidity,  and  convenience  of  transit  between  the 
business  portion  of  the  city  and  the  various  railroad  d6pdts. 
Thus  far,  however,  no  steps  have  been  openly  taken  to  carry 
this  project  into  effect. 

We  append,  finally,  to  conclude  our  record  of  railroad 
events,  a  tabulated  statement  of  accidents  to  railroad  trains 
in  the  United  States  for  one  year  ending  with  last  Decem- 
ber.   For  these  statistics  (as  likewise  for  those  of  mileage) 
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we  are  indebted  to  our  admirable  contemporary,  the  Xail- 
road  Oazette.*  This  accident  table  is  the  only  one  of  the 
kind,  published  at  home,  for  the  whole  country,  and  contains, 
probably,  most  of  the  accidents  resulting  in  personal  in- 
jury. For  the  year  ending  with  December,  the  record  is 
as  follows : 

No.  of 
Accidents.  Killed.  Injared. 

January,  1876 131  

Febniaiy,    "  211  

March,        "  K2  

April,  "  60  

May,  "  ^  

June,  "  61  

July,  "  78 

Anguit,       "  114 

September,**  116  

October,      "  88 

NoTember,  **  87 

December,  "  • 84 

Totals 1201  

Engineering. — The  most  important  item  in  the  province  of 
Engineering  is  the  inauguration  of  the  difficult  work  of  im- 
proving the  channel  of  the  Mississippi  River  at  its  mouth,  so 
as  to  render  the  same  a  permanent  thoroughfare  to  the  Gulf 
of  Mexico,  by  which  the  river  ports  will  be  opened  to  direct 
ocean  traffic  for  vessels  of  the  deepest  draft.  After  much 
discussion  of  the  rival  merits  of  plans  involving  the  build- 
ing of  canals  (see  last  year's  Annual  Record)^  the  subject  was 
finally  settled  by  an  appropriation,  at  the  last  session  of  Con- 
gress, for  the  construction  of  a  system  of  jetties  and  auxil- 
iary works  at  the  South  Pass  of  the  river.  The  plans  adopted 
are  those  of  Captain  J.  B.  Ends,  the  constructer  of  the  great 
steel  bridge  at  St.  Louis,  under  whose  superintendence  the 
work  has  been  commenced,  and  considerable  progress  already 
made.  By  the  nature  of  the  contract,  the  work  has  been 
undertaken  at  the  sole  risk  of  Captain  Eads  and  his  associ- 
ates, inasmuch  as  no  payments  are  to  be  made  by  the  gov- 
ernment until  certain  stipulated  depths  of  water  have  been 
secured  and  maintained.    The  act  of  Congress  provides  that 

*  For  much  of  what  is  of  valae  in  the  foregoing  summary  of  railroad 
news  we  are  nnder  obligations  to  the  conrtesy  of  Mr.  S.  Wright  DanniDg, 
editor  of  the  Railroad  Gaxette,'^Ed, 
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when  a  depth  of  twenty  feet  shall  have  heen  secured  a  cer- 
tain payment  shall  be  made,  and  so  on  up  to  thirty  feet ;  that 
twelve  months  after  each  of  the  prescribed  depths  has 
been  secured  a  further  payment  shall  be  made,  provided 
the  same  has  been  maintained  during  that  time ;  and  that 
$100,000  shall  be  paid  annually  during  twenty  years,  for 
maintaining  the  works  after  construction,  and  for  extending 
them  if  necessary,  so  as  to  keep  the  channel  at  the  required 
depth.  The  plan  of  the  work  is  remarkably  simple.  It  con- 
templates the  removal  of  the  point  where  the  sediment  of 
the  river  is  at  present  deposited,  namely,  in  the  shallow 
water  at  the  entrance  of  the  pass,  farther  out  into  the  deep 
water  of  the  Gulf,  where  filling  up  again  by  natural  causes 
will  be  an  indefinitely  remote  possibility.  To  accomplish 
this  object,  the  banks  of  the  pass  will  be  extended,  so  as  to 
carry  the  stream  far  enough  out,  by  the  creation  of  artificial 
walls  within  which  the  waters  of  the  mouth  will  be  confined, 
said  walls  being  so  proportioned  in  width  to  the  quantity 
of  water  escaping  as  to  produce  an  increased  velocity  of 
current,  and  thus  forc^B  the  stream  to  scour  out  for  itself 
a  channel  of  required  depth.  Extensive  lines  of  jetties 
will  therefore  be  constructed  along  the  course  of  the  mov- 
ing waters,  Uie  jetties  being  simply  dikes  or  levees  un- 
der water  which  are  intended  to  act  as  banks  to  the  river, 
to  prevent  it  from  expanding  and  diffusing  itself  as  it  enters 
the  sea.  The  greatest  difficulties  to  be  overcome  were  to 
devise  means  of  creating  these  artificial  walls,  and  making 
them  secure  and  permanent  upon  the  exceedingly  unstable 
foundation  of  soft  sediment,  into  which  any  works  of  stone 
would  speedily  sink  and  disappear.  Piles  alone,  or  crib- 
work,  however  firmly  placed,  would  soon  be  undermined 
and  swept  away  by  the  scour  of  the  current.  To  meet 
these  difficulties.  Captain  Eads  builds  the  artificial  walls 
of  the  river  with  broad,  flat  mattresses  of  willow-brush,  se- 
curely lashed  together  and  anchored  to  an  interior  row  of 
piles.  The  preliminary  work  is  the  driving  of  piles  along 
and  inside  of  the  line  for  the  proposed  structure.  Mean- 
time great  mattresses  of  willow-brush  are  constructed,  firm- 
ly locked  together  with  cross-ties  and  pins.  These  mat- 
tresses are  towed  into  position  adjoining  the  piles,  and  fast- 
ened to  them.    If  placed  at  night,  by  morning  the  deposit 
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of  sediment  from  the  current  has  so  filled  the  interstices  as 
to  sink  them  so  that  they  rest  upon  the  bottom.  Each  mat- 
tress is  not  only  fastened  to  others  adjacent  and  to  the  piles, 
but  it  is  anchored  in  its  place  by  a  layer  of  stone,  and  the 
sediment  continues  to  gather  in  upon  them  until  they  be- 
come more  solid  and  enduring  than  any  part  of  the  natural 
bank.  When  completed,  the  wall  of  mattresses  will  perfectly 
protect  the  row  of  piles  from  the  current,  while  the  piles  in 
turn  serve  to  hold  the  mattresses  in  position ;  and  the  whole 
will  be  finally  covered  with  a  firm  stone  paving.  The  outer 
ends  of  the  walls,  where  they  are  exposed  to  the  sea,  will  be 
constructed  of  broader  and  stronger  mattres8e8,-snpporting 
solid  and  durable  works.  It  will  be  the  work  of  years  to 
complete  the  whole  stiiicture ;  but  its  benefits  will  begin  to 
be  manifest  directly,  for  the  channel  will  rapidly  deepen  as 
fast  as  it  is  confined  within  the  walls.  It  is  calculated  that 
these  will  have  been  so  far  completed  at  the  close  of  1875 
that  the  largest  ships  ever  seen  in  New  York  harbor  can 
enter  the  South  Pass  at  any  time  and  proceed  without  delay 
to  New  Orleans.  A  board  of  eminent  engineers,  invited  by 
Captain  Eads,  with  the  approval  of  the  President,  to  exam- 
ine and  pass  judgment  upon  his  plans,  has,  after  careful  con* 
sideration  of  the  subject  in  all  its  details,  emphatically  in- 
dorsed the  feasibility  of  the  undertaking. 

The  government  operations  at  Hallett's  Point  for  the  re- 
moval of  the  obstruction  to  entering  the  East  River  by  way 
of  Long  Island  Sonnd  are  fast  approaching  completion.  The 
work,  which  is  under  the  superintendence  of  Captain  W.  H, 
Heuer,  United  States  Engineer,  was  begun  in  1869,  and  has 
cost  up  to  the  present  time  about  $750,000.  After  a  tedious 
labor  of  nearly  six  years,  the  task  of  excavation  was  com- 
pleted about  last  July,  and  the  secondary  work  of  preparing 
for  the  grand  blast  is  now  going  on.  The  excavation  ex- 
tends under  two  and  a  half  acres  of  gneiss  rock  vertically 
stratified*  Starting  from  a  main  shaft  thirty-four  feet  below 
mean  low  water,  ten  main  headings,  sloping  down  to  fifty- 
two  feet  below  mean  low  water,  have  been  extended  out  to 
an  average  length  of  250  feet  each.  The  height  of  these 
main  headings  varies  from  eight  to  twenty-two  feet,  with  an 
average  width  of  fourteen  feet.  From  the  main  headings 
intermediate  headings  have  been  cut,  and  at  uniform  dis- 
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tances  circular  galleries  have  also  been  cut  across  the  head- 
ings, forming  a  series  of  colamns  or  piers  at  the  points  of 
intersection,  by  which  the  roof  is  supported.  The  work  of 
demolishing  the  reef  will  consbt  in  breaking  up  these  piers 
and  shattering  the  rocky  roof.  The  boring  of  holes  in  the 
roof  and  the  columns  has  been  progressing  for  some  months, 
a  number  of  Burleigh  rock-drills  being  employed  for  that 
purpose.  Captain  Heuer  expects  to  complete  the  drilling 
about  the  last  of  January.  The  work  of  charging  will  then 
be  commenced,  and  will  pi-obably  occupy  two  months  longer. 
The  nitro-glycerine,  which  will  be  used  ibr  the  explosion,  will 
be  placed  in  iron  tubes,  each  of  which  will  have  a  direct  bat- 
tery-connection, besides  being  connected  with  adjacent  holes 
by  means  of  a  series  of  smaller  tubes  filled  with  the  same 
explosive.  When  all  is  ready  the  water  will  be  let  into 
the  excavation,  and  the  whole  series  of  charges  exploded 
simultaneously  by  electricity.  It  is  proposed  to  fire  the 
mine  on  the  Fourth  of  July,  1876. 

At  Flood  Rock,  likewise,  the  work  of  excavation  was  com- 
menced last  June.  The  same  system  will  be  pursued  as  at 
Hallett^s  Point,  but  the  excavations  will  be  much  greater  in 
extent,  as  the  rock  stretches  out  about  400  feet  in  two  di- 
rections from  the  shaft.  At  the  time  we  write,  a  shaft  ten 
by  forty  feet  in  plan,  and  sixty  feet  deep,  has  been  sunk, 
from  the  bottom  of  which  tunnels  will  radiate  until  the 
whole  reef  shall  have  been  undermined.  Thus  far  but  two 
tunnels  have  been  started,  which  are  in  about  twenty  feet 
and  thirty  feet  respectively.  Only  a  commencement  has 
been  made,  the  survey  being  as  yet  incomplete.  The  reef  em- 
braces over  six  acres  of  area,  and  the  time  necessary  to  com- 
plete the  work  will  depend  entirely  upon  the  action  of  Con- 
gress in  making  appropriations.  The  removal  of  the  reef  at 
Hallett's  Point  will  materially  lessen  the  dangers  of  the  Hell 
Gate  passage,  and  be  a  permanent  advantage  to  commerce 
even  before  the  second  and  more  difficult  enterprise  is 
brought  to  a  sucessful  conclusion. 

The  government  works  at  League  Island  Naval  Station 
are  being  rapidly  advanced.  The  buildings  already  erected, 
but  not  yet  finished,  are  the  Iron-plating  shop,  210  by  85 
feet,  and  which  will  be  connected  with  the  Naval  Con- 
structer's  Department,  and  the  Yards  and  Docks  Building. 
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The  latter  is  230  by  65  feet,  and  is  nearly  finished.  Oppo- 
site this  will  be  the  storehouse  for  steam-engineering,  to  be 
400  by  500  feet,  now  being  erected.  In  the  rear  of  this  is 
the  engine-house,  containing  an  engine  of  sufficient  power  to 
supply  the  entire  power  for  the  station ;  and  near  by  the 
Fire  Department  bouse,  with  two  steamers  and  a  supply  of 
hose  ready  for  use.  It  is  proposed  to  divide  the  entire  isl- 
and into  squares  of  400  by  200  feet,  of  which  there  will  be 
sixty,  used  by  the  various  departments  for  an  infinite  vari- 
ety of  uses.  The  floating-dock  basin  projected  will  be 
thirty-one  acres  in  extent ;  a  repairing  basin  will  be  thirty 
aci*es ;  a  storage  dock  basin,  seven  acres ;  and  a  fitting-out 
basin,  forty  acres.  The  floating-dock  basin  will  be  on  the 
Delaware  side,  and  connected  by  numerous  railroad  tracks 
with  various  departments.  The  quay  wall  on  the  river  front 
will  have  a  water-depth  of  twenty-eight  feet,  while  the  river 
here  is  2800  feet  wide.  The  main  avenue  will  be  126  feet 
wide ;  an  avenue  parallel  with  the  river,  eighty  feet ;  and 
all  other  streets  and  thoroughfares,  seventy-five  feet.  The 
plan  comprises  a  system  of  floating-docks,  combined  with 
shallow  basins  and  railroad  tracks,  for  raising  ships  and 
taking  them  on  shore,  and  by  this  means  a  large  number 
of  ships  can  be  provided  for  at  once.  When  all  the  dredg- 
ing and  digging  is  completed,  there  will  be  an  aggregate  of 
155  acres  of  deep  water.  The  area  will  be  divided  as  follows: 
The  Bureau  of  Steam  Engineering  will  have  nineteen  acrea^ 
space ;  Goal  Bureau,  thirty-six  acres ;  Bureau  of  Ordnance, 
twenty-four  acres ;  Bureau  of  Provisions,  eight  acres ;  Bu- 
reau of  Yards  and  Docks,  seventeen  acres ;  and  the  Marine 
Corps,  twenty-one  acres.  When  completed,  the  lieagne  Isl- 
and Naval  Station  will  be  a  yard  as  finely  arranged  and  as 
convenient  for  the  purpose  as  can  be  found  in  the  world. 

A  commission  of  goverament  engineera  has  lately  made 
an  investigation  and  repoi*t  upon  a  permanent  plan  of  re- 
claiming the  alluvial  lands  of  the  Mississippi  now  subject  to 
inundation.  The  total  area  of  the  bottom-lands  is  approxi- 
mately 32,000  square  miles,  of  which  but  a  narrow  strip  along 
the  main  stream  and  its  tributaries  is  open  for  cultivation ; 
while  it  is  affirmed  that  with  proper  protection  against  inun- 
dation from  the  river,  and  efficient  drainage,  no  less  than  ten 
million  acres  of  land  of  extraordinary  fertility  would  be  re- 
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claimed  for  cultivation.  The  CommisBion,  in  its  report  upon 
this  subject,  recommends  the  perfecting  of  the  levee  system. 
The  diversion  of  tributaries,  artificial  reservoirs,  cnt-ofis,  and 
artificial  outlets  are  declared  to  be  impracticable.  The  re- 
port recommends  that  the  Atchafalaya  and  the  La  Fourche 
be  kept  open,  that  the  Plaquemine  be  reopened,  if  borings 
shall  show  it  to  be  practicable,  and  that  a  general  levee  sys- 
tem be  established  which  shall  extend  from  the  head  of  the  al* 
luvial  basin  to  the  Gulf,  and  shall  include  the  valleys  of  the 
tributaries.  The  proposed  levees  will  be  of  sufficient  height 
and  strength  to  resist  the  action  of  the  water  and  to  restrain 
the  floods.  The  cost  of  the  proposed  improvement  is  rough- 
ly estimated  at  $46,000,000. 

The  degree  of  success  that  has  attended  the  introduction 
of  steam-power  on  the  canals  of  the  State  of  New  York  will 
be  best  appreciated  by  the  perusal  of  the  following  extracts 
from  a  lengthy  report  of  the  State  Engineer  and  Surveyor  in 
response  to  a  resolution  of  the  Assembly,  passed  February  5, 
1875,  asking  for  information  on  the  subject.  At  the  close  of 
an  historical  sketch  of  some  length,  the  report  has  the  follow- 
ing statements:  *'I  am  of  the  opinion  that  the  question  of 
economy  and  adaptability  of  steam  as  a  motive-power  on  the 
canals  of  this  state  is  removed  beyond  the  sphere  of  experi- 
ment, and  that  ultimate  and  complete  success  now  depends 
upon  capital  alone.  When  adverse  interests  shall  be  recon- 
ciled, when  the  continued  success  of  the  present  steamers  shall 
have  convinced  the  timid  and  doubting  capitalist,  and  when 
the  facts  already  developed  shall  be  more  widely  disseminat- 
ed, and  shall  receive  the  credit  to  which  they  are  clearly  en- 
titled, I  feel  sure  that  the  general  introduction  of  steam  will 
proceed  rapidly  to  a  complete  and  successful  accohiplish- 
ment.  The  simple  fact  that  under  no  circumstances  likely 
to  occur  can  steamboats  be  introduced  more  rapidly  than  the 
present  horse-boats  will  disappear,  should  satisfy  those  who 
are  interested  in  the  latter,  and  who  fear  embarrassment 
from  the  change,  that  the  transition  may  be  efiTected  without 
serious  loss  or  inconvenience  to  them." 

The  subject  of  interoceanic  communication  across  the 
American  isthmus  has  received  several  important  contri- 
butions. During  the  past  year  two  government  expedi- 
tions were  at  work  upon  preliminary  surveys  for  a  ship- 
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canal — one  upon  the  ronte  generally  known  as  the  Atrato 
and  Napipi ;  the  other  upon  the  Chepo  roate,  and  upon  a  line 
nearly  coinoiding  with  that  of  the  present  Panama  Railroad. 
The  first  expedition,  under  the  command  of  Lieutenant  Fred- 
erick Collins,  U.  S.  N.,  formerly  on  Commander  T.  O.  Sel- 
fridge's  staff  on  the  Atrato,  re-examined  and  completed  the 
survey  of  the  route  recommended  by  Commander  Selfridge 
in  1871  and  1873.  The  party  under  Lieutenant  Collins  ran 
a  new  line  of  survey  from  the  Atrato  to  the  Pacific,  following 
the  Napipi  Valley  to  its  junction  with  the  Doguado  River, 
thence  to  its  head-waters,  and  thence,  crossing  the  divide  at 
an  elevation  of  778  feet,  to  Chiri-Chiri  Bay. 

The  direct  distance  is  but  28  miles ;  the  necessary  curves 
increase  this  to  30.2  miles.  Plans  for  a  canal  by  this  route 
will  show  a  summit  level  of  143  feet  above  mean  tide,  a  tun- 
nel of  3.5  miles,  and  the  use  of  22  locks.  Estimated  cost^  in* 
eluding  twenty-five  per  cent,  for  contingencies,  $100,000,000. 

Lieutenant  Collins  reports,  as  a  digest  of  the  advantages 
and  disadvantages  of  this  route,  in  substance  as  follows : 
The  character  of  much  of  the  soil  to  be  excavated  is  favor* 
able  for  stable  embankments  and  defense  against  loss  by 
leakage  or  infiltrations ;  other  advantages  are  the  shortness 
of  the  artificial  channel,  excellence  of  harbors  on  each  side, 
freedom  of  the  location  from  terrestrial  convulsion,  abnn* 
dance  of  material  for  construction,  comparative  facility  for 
obtaining  labor,  and  friendly  disposition  of  the  government 
and  of  the  natives.  The  heaviest  work  would  be  on  the 
Pacific  side,  which  is  more  healthy  and  offers  facilities  for 
transportation. 

The  disadvantages  lie  cbiefiy  in  the  necessity  of  a  tunnel 
(its  expense  of  construction  and  want  of  adaptability  for 
commerce),  the  steep  descent  toward  the  Pacific  requiring 
(like  the  almost  unused  Caledonia  Canal)  the  grouping  of  a 
number  of  locks,  limited  water-supply  during  the  dry  sea- 
son, dangers  to  constructions  during  the  floods,  shortness  of 
season  available  for  work,  and  undeveloped  state  of  the 
country. 

The  expedition  under  Commander  E.  P.  Lull,  United 
States  Navy,  had  for  its  objects  the  exploration  of  a  route 
across  the  Isthmus  of  Panama,  and  to  make  likewise  such 
examination  of  what  has  been  known  as  the  Chepo  or  Ba- 
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yanos  route  as  would  test  the  practicability  of  a  ship-canal 
line  from  the  mouth  of  that  nver  to  the  capacious  harbor 
of  San  Bias  on  the  Pacific.  This  last  was  proved  to  be 
*^  hopelessly  impi-acticable." 

Across  the  Isthmus  of  Panama  a  feasible  line  was  located. 
Total  length,  41.7  miles;  summit  level,  129  feet;  locks  re- 
quired, 12  on  each  side,  and  a  tide  lock  at  Panama;  supply 
of  water  ample,  to  be  obtained  by  a  feeder  from  the  River 
Chagres ;  estimated  cost,  $80,000,000.  In  connection,  how- 
ever, with  any  estimate  for  a  line  across  this  part  of  the  isth- 
mus, it  must  be  remembered  that  it  will  be  located  within 
the  section  to  which,  under  the  renewed  contract  with  the 
government  of  New  Granada,  the  Panama  Railroad  Com- 
pany has  an  exclusive  right  for  canal  or  railroad. 

All  the  explorations  and  surveys  made  on  the  American 
isthmus  by  our  government  during  the  last  five  years,  viz., 
by  Commodore  Shufeldt  across  Tehnan tepee ;  by  Command- 
er Lull  across  Nicaragua,  Panama,  and  in  Darien ;  and  by 
Commander  Selfridge  and  Lieutenant  Collins  on  the  Atrato 
route,  have  been  referred  by  the  President  to  a  commission 
of  engineers  for  examination  and  report  upon  their  respective 
merits.  This  commission,  composed  of  Major-General  A.  A. 
Humphreys,  chief  of  Engineers ;  Commodore  Daniel  Ammen, 
chief  of  the  Bureau  of  Navigation ;  and  Captain  C.  P.  Patter- 
son, superintendent  of  the  Coast  Survey,  will  probably  report 
on  the  whole  subject  at  the  coming  session  of  Congress.*  Mr. 
A.  G.  Menocal,  C.  E.,  who  was  Commander  LulPs  engineer  on 
both  of  his  expeditions,  is  now  prosecuting  inquiries  at  Grey- 
town  for  the  Nicaraguan  government  in  reference  to  the 
work.f  It  is  of  interest,  in  connection  with  this  subject,  to 
notice  that,  after  so  many  expeditions  up  and  down  the  isth- 
mus, the  route  now  most  favorably  regarded  should  be  be- 
tween the  two  points  of  the  isthmian  region  with  which  en- 
gineers have  been  quite  familiar  for  the  past  twenty -five 
years.  The  interest  of  the  local  governments  in  the  success- 
ful issue  of  the  ship-canal  project  is  manifested  in  the  send- 

*  This  commission  has,  since  the  abore  was  written,  reported  in  faror  of 
the  Kiearagna  route. — Ed. 

t  For  Taloable  information  on  this  subject  we  are  indebted  to  Professor  J. 
£.  Nourse,  of  the  United  States  Naval  Observatory,  Washington,  D.  C,  than 
whom  the  interooeanie  canal  enterprise  has  no  aUer  advocate. — Ed. 

n* 
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ing  by  the  Nicaraguan  authorities  of  an  official  letter  on 
the  subject  of  iotcroceanio  communication  to  M.  de  Lesseps, 
of  Suez  fame;  who,  in  reply,  favors  the  Nicaragua  route  as 
the  best,  provided  it  should  be  found  impracticable  to  build 
a  canal  across  the  Darien  isthmus,  and  proffers  his  co-opera- 
tion in  the  event  of  the  practical  undertaking  of  the  work. 
Finally,.p@rhaps  the  most  inspiring  incentive  to  our  govern- 
ment for  the  accomplishment  of  some  one  of  the  numerous 
canals  projected  across  the  American  isthmus  will  be  found 
in  an  examination  of  the  last  published  report  of  the  Suez 
Canal  Company,  which  brings  forward  the  statistics  of  this 
enterprise  to  the  beginning  of  April  of  the  year  just  closed* 
We  append  a  summary  of  the  more  important  items  of  this 
report : 

The  Suez  Canal  was  opened  to  international  commerce  in 
the  month  of  December,  1869,  since  which  time,  up  to  April 
1, 1875,  5236  vessels  made  the  transit,  2863  passing  through 
from  the  Mediterranean,  and  2373  from  the  Red  Sea.  Of  the 
grand  total,  238  were  sailing  craft  and  the  remainder  steam- 
vessels.  The  following  figures,  by  years,  will  best  illustrate 
the  progressive  increase  in  traffic : 

Tear.  VesBels. 

1870 498 

1871 763 

1872 1082 

1873 1173 

1874 1264 

First  quarter  of  1875 466 

Estimated  traffic  for  the  past  year 1820 

The  canal  has  become  one  of  the  main  arteries  through 
which  the  world's,  and  especially  Great  Britain's,  traffic 
moves.  The  trade  of  Europe  with  the  East  has  been  virtu- 
ally revolutionized  within  five  years,  inasmuch  as  the  over- 
land caiTying  trade  has  almost  ceased  to  exist;  the  gener- 
al trade  of  the  East  being  to  a  great  extent  carried  by  the 
canal.  The  gist  of  the  i-eport,  however,  may  be  condensed 
in  the  statement  that  the  great  undertaking  has  commenced 
to  ^*  pay."  In  1870,  the  net  tonnage  amounted  to  436,609, 
yielding  to  the  company  5,048,944  francs;  in  1874  it  had 
reached  1,631,640,  yielding  24,748,900  francs.  The  compa- 
ny's annual  expenses  amount  to  less  than  5,000,000  francs. 
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from  which  it  may  be  reasonably  inferred  that,  at  the  rate 
of  increase  which  has  hitherto  taken  place,  the  Suez  Canal 
will  in  a  few  years  more  have  achieved,  from  a  commercial 
point  of  view,  a  most  brilliant  saccess. 

At  the  last  session  of  Congress  an  appropriation  of  $300,000 
was  made  for  the  improvement  of  the  Great  Kanawha  River 
from  the  Great  Falls  to  its  month,  a  work  which,  when  real- 
ized, will  complete  a  very  important  link  of  what  is  known 
as  the  ^Central  Water-line,"  connecting  the  James  River  at 
Richmond  with  the  Ohio  River  at  the  mouth  of  the  Kanawha. 
The  distance  from  the  Great  Falls  of  the  Kanawha  to  its 
month  is  04^  miles,  and  the  cost  of  improvement  has  been 
estimated  at  $3,000,000,  which  Congress  will  donbtless  be 
called  npon  to  appropriate  in  annaal  installments.  In  order 
that  the  money  already  appropriated  should  be  used  to  the 
best  advantage,  the  Secretary  of  War  appointed  a  Board  of 
Engineers  with  instructions  to  give  the  matter  careful  ex- 
amination. This  body,  after  a  thorough  investigation  on 
the  ground,  decided  to  recommend  the  construction  of  stone 
locks,  and  to  expend  the  $300,000  in  building  the  first  on  the 
flats  below  Charlestown,  Western  Virginia.  This  lock  is  to 
be  300  feet  long  and  50  feet  wide. 

From  abroad  we  may  record  that  the  Italian  government 
has  been  engaged  in  the  consideration  of  plans  for  the  im- 
provement of  the  Roman  Campagna,  a  work  which  is  warm- 
ly championed  ly  General  Garibaldi.  A  number  of  plans 
to  effect  the  drainage  of  the  numerous  marshes,  and  the 
prevention  of  the  frequent  inundations  of  the  Tiber,  have 
been  proposed,  but  thus  far  no  definite  plan  of  operation 
has  been  adopted.  The  experiment  of  introducing  the  ma- 
laria tree  {Mtcalj/ptua  globidus)  on  a  large  scale  is  likewise 
said  to  be  seriously  contemplated,  although  the  experi- 
ments already  made  in  Italy  have  not  proved  satisfactory. 
The  plan  advocated  by  Garibaldi  contemplated  among 
other  objects  the  construction  of  a  canal  from  Rome  to 
Ostia.  This  canal  is  to  be  available  for  navigation  and 
irrigation  purposes.  The  cost  of  construction  is  estimated 
at  $6,000,000. 

The  problem  of  opening  the  interior  of  Africa  to  commerce 
has  been  earnestly  advocated  in  certain  quarters  during  the 
past  year.    Our  last  year's  Record  contained  a  brief  allusion 
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to  a  proposition  of  this  nature  which  was  receiving  some  at- 
tention at  the  hands  of  the  French  engineers  in  Algeria.  A 
plan,  in  its  general  features  analogous  to  this  last,  was  lately 
brought  out  and  urged  by  Mr.  Donald  Mackenzie.  The  fol- 
lowing is  a  brief  synopsis  of  the  arguments  urged  in  its  behalf: 
The  Sahara  is  one  of  the  greatest  barriers  to  intercourse  with 
the  interior  of  the  African  continent;  but,  it  is  urged,  a  greater 
portion  of  this  vast  area,  which  was  nntil  a  comparatively 
recent  period  the  bed  of  an  inland  sea,  may  without  very 
great  difficulty  be  again  restored  to  that  condition,  and  be 
the  means  of  distributing  over  the  little  known  and  to  some 
extent  wholly  unexplored  interior  the  produce  and  civiliz:i^ 
tion  of  Europe  and  America.  In  the  interest  of  this  project 
several  meetings  have  lately  been  held  in  London,  at  which 
Mr.  Mackenzie  presented  his  plans.  .  *' Although  Africa,"  he 
said,  ^^  has  an  area  of  nearly  a  quarter  of  the  entire  land  of 
the  globe,  it  presents  greater  obstacles  to  human  enterprise 
than  any  other  part  of  the  earth's  surface,  and  thus,  with  im* 
mense  natural  wealth  above  ground  and  below,  it  is  a  lost 
continent,  banished,  as  it  were,  from  intercourse  with  the 
civilized  parts  of  the  world."  His  plan  is  to  open  a  direct 
commercial  highway  from  a  point  opposite  the  Canary  Isl- 
ands to  the  northern  bend  of  the  Niger  at  Timbnctoo,  a  dis- 
tance of  80O  miles,  by  i*emoving  a  belt  of  sand  and  admitting 
the  waters  of  the  Atlantic  Ocean  to  a  vast  depression  in  the 
Great  Desert,  having  an  area  of  126,000  square  miles.  Tim- 
bnctoo would  thus  become  a  seaport  about  2000  miles  from 
England,  and  North  Central  Africa  would  be  brought  within 
reach  of  the  harbors  of  Europe.  However  extravagant  the 
foregoing  proposition  may  appear,  the  alternative  proposal 
to  make  a  road,  perhaps  ultimately  a  railroad,  along  the  de- 
pression of  that  ancient  sea-bottom  which  extends  from  Cape 
Juby  to  the  negro  metropolis,  seems  to  be  a  feasible  and  use^ 
ful  project.  The  promontory  named  faces  the  Canaries,  and 
is  consequently  close  to  the  southern  provinces  of  Barbary. 
A  diagonal  line  drawn  thence  to  Timbnctoo,  900  miles  dis- 
tant, crosses  the  western  portion  of  the  Sahara,  but  the  route 
leads  through  a  comparatively  low  country,  with  convenient 
resting-stations  and  watering-places.  From  Timbnctoo  the 
Niger  is  navigable  for  over  a  thousand,  miles.  At  present 
there  is  a  caravan  trade  between  Timbnctoo  and  Morocco 
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and  the  other  Barbaiy  States  of  not  less  than  $15,000,000 
annually,  by  a  route  much  longer,  the  dangers  and  difficult 
ties  of  which  greatly  increase  the  cost  of  goods  at  Timbuo- 
too.  It  seems  reasonable,  therefore,  as  the  advocates  of  this 
project  claim,  that,  were  trade  directed  into  the  safer,  easier, 
and  shorter  channel  proposed,  the  existing  one  would  be 
necessarily  dosed,  while  the  station  at  Cape  Juby,  being  in 
direct  communication  by  sea  with  Northern  Europe,  would 
soon  engross  the  commerce  of  South  Barbary,  which  is  said 
to  be  one  of  the  richest,  healthiest,  and  most  fertile  countries 
in  the  world,  possessing  a  population  of  over  three  millions, 
whose  only  present  means  of  intercourse  with  Europeans  is 
by  a  most  difficult  road  across  the  ranges  of  the  Atlas,  the 
cost  of  transportation  across  which  often  exceeds  seven  times 
the  value  of  the  merchandise.  If  any  of  the  speculative 
projects  for  opening  Central  Africa  to  European  commerce  ai-e 
ever  to  be  carried  into  effect,  the  undertaking  will  probably 
be  initiated  by  first  putting  some  such  proposal  as  that  last 
described  into  operation,  which  can  be  done  at  comparative* 
ly  little  cost. 

Upon  the  East  River  Bridge  work  has  been  slowly  pro- 
gressing during  the  past  year.  The  latest  accounts  report 
that  the  Brooklyn  anchorage  is  completed,  and  waiting  for 
the  cables  and  for  the  completion  of  the  New  York  tower. 
Another  East  River  bridge  project  has  been  authorized  by 
the  Legislature  of  New  Tork,  and  certain  steps  preparatory 
to  its  erection  have  already  been  taken.  The  new  company 
proposes  to  bridge  the  East  River  from  New  York  to  the 
Long  Island  shore  at  the  lower  end  of  Blackwell's  Island. 
At  this  point  the  river  is  comparatively  narrow,  and  a  pier 
can  be  placed  on  the  island.  The  surveys  and  soundings  for 
its  location  have  lately  been  completed  by  Mr.  O.  E.  Harding. 
The  total  length  of  the  proposed  structure  will  be,  including 
approaches,  about  two  miles.  It  is  proposed  by  the  com- 
pany to  erect  the  long  span  trusses  upon  the  cantilever  prin- 
ciple. It  is  furthermore  proposed  to  lay  railroad  tracks 
across  it,  and  to  make  connection  with  the  New  York  Central 
and  Hudson  River  tracks  through  a  tunnel  under  Seventy- 
seTcnth  Street,  on  one  side,  and  with  the  Long  Island,  the 
Sonthem,  and  the  Flushing  and  North  Shore  Roads,  at  its 
termination  at  Graham  Avenue  and  Lockwood  Street,  on  the 
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Other  side.  A  new  iron  bridge  over  the  Genesee  Falls  was 
completed  last  year  for  the  Erie  Railroad,  and  opened  for 
traffic.  A  new  suspension  bridge  over  the  Monongahela 
River,  at  Pittsburgh,  was  likewise  contracted  for.  It  is 
proposed  to  employ  in  its  construction  immense  iron  chains 
instead  of  the  usual  wire  cables.  An  iron  bridge  across 
the  Missouri  River,  at  Atchison,  Kansas,  was  completed  on 
the  4th  of  August,  and  opened  for  traffic  during  the  same 
month. 

Work  upon  the  new  Bergen  Tunnel  of  the  Delaware,  Lack- 
awanna, and  Western  Railroad  is  progressing  rapidly.  Ex- 
cavation was  originally  carried  on  from  six  shafts,  which,  to- 
gether with  the  two  outside  ends,  gave  fourteen  faces  to 
work  upon.  The  excavation  is  now  about  completed  on  four 
of  the  sections,  so  that  there  are  but  six  faces  at  which  work 
is  being  carried  forward.  Between  shafts  3  and  4  there  re- 
mains, at  the  time  we  write,  305  feet  of  heading  to  be  done ; 
between  4  and  5,  228  feet;  and  between  5  and  6,  109  feet; 
aud  in  all  about  1450  feet  of  bottom  or  bench  work  still  to 
be  removed.  The  total  length  of  the  tunnel,  from  face  to 
face  of  the  portals,  will  be  4270  feet.  About  600  men  are 
kept  at  work  on  the  tunnel,  the  estimated  cost  of  which  will 
be  $800,000.  The  work  was  begun  in  September,  1873,  and, 
it  is  thought,  will  be  completed  by  July,  1876. 

A  railroad  tunnel  under  Newark  Bay  was  likewise  pro- 
posed during  the  past  year.  The  approach  to  Jersey  City 
from  Newark  across  the  marshes  and  the  waters  of  Newark 
Bay  {via  the  New  Jersey  Central  Railroad)  is  effected  by  an 
elevated  railway  carried  upon  wooden  piles.  The  unsafe  con- 
dition of  this  structure  during  the  winter  and  spring,  and 
the  yearly  expense  involved  in  keeping  it  in  repairs — which 
has  practically  amounted  to  its  rebuilding  three  times  since 
its  flrat  completion — ^has  led  the  company  to  seriously  con- 
sider the  practicability  ofbuilding  a  tunnel  under  the  watera 
of  the  bay  from  ISlizabethport  to  Bergen  Point.  Prominent 
engineers  consider  the  scheme  a  feasible  one.  A  rough  esti- 
mate places  the  cost  of  a  tunnel  for  donble  tracks,  extending 
a  distance  of  2j^  miles,  at  (6,000,000,  and  which,  if  built,  would 
last  for  a  century. 

The  Channel  Tunnel  project,  which  contemplates  the 
union  of  England  and  France  by  a  submarine  railway  tun- 
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Del  under  the  waters  of  the  English  Channel,  has  by  no 
means  been  abandoned,  as  the  following  synopsis  of  the 
events  of  the  past  year  in  relation  thereto  will  indicate. 
In  April  last  the  appointment  of  a  joint  commission  by  the 
English  and  French  governnients  was  announced.  The  du- 
ties of  this  body,  which  comprises  eminent  engineers  of  both 
countries,  are  to  examine  and  report  on  the  scheme  of  con- 
struction, so  far  as  the  same  may  affect  the  interests  of 
either  government.  It  is  understood,  furthermore,  that  the 
legislative  concessions  required  for  its  construction  have 
been  granted  by  the  two  goveiiiments. 

Latest  reports  state  that  soundings  in  the  Channel  are 
actively  going  on,  and  that  the  engineers  in  charge  of  the 
work  are  well  satisfied  with  the  results  obtained.  From 
Paris  it  is  reported  that  preliminary  operations  prior  to  the 
commencement  of  the  great  undertaking  have  been  begun. 
The  members  of  the  French  Commission  declare  that  an 
undei'ground  communication  between  France  and  England 
is  only  a  question  of  expense ;  and  the  I'eport  they  have 
drawn  up  and  submitted  to  the  French  government,  with 
the  result  of  the  soundings  and  of  the  study  of  the  geolog- 
ical questions  involved,  is  said  to  favor  the  belief  that  the 
project  can  be  carried  out  with  less  expense  than  was  at 
first  imagined ;  and,  finally,  that  the  danger  from  leakage 
and  infiltration  will  not  be  so  great  as  was  originally  sup- 
posed. A  shaft  will  shortly  be  sunk  on  the  French  side  of 
the  Channel,  near  Calais,  to  the  depth  of  850  feet,  similar  to 
that  sunk  some  time  ago  on  the  English  side,  for  the  pur- 
pose of  positively  establishing  the  nature  of  the  rock  forma- 
tion. 

The  details  of  the  present  situation  of  the  project  may  be 
summarized  as  follows :  In  18V2  the  Tunnel  Company  was 
organized,  and  Sir  John  Hawkshaw,  Mr.  James  Brunlees,  and 
M.  Tbom6  de  Gamond  wei*e  appointed  the  engineers  of  the 
undertaking.  On  the  English  coast,  St.  Margaret's  Bay,  a 
depression  in  the  chalk  cliffs  about  four  miles  east  from 
Dover,  has  been  selected  as  the  point  of  departure;  and  on 
the  French  side  a  spot  about  midway  between  Calais  and 
the  village  of  Sangatte  has  been  fixed  upon.  By  adopting 
this  line,  it  is  claimed  from  the  observations  of  Sir  John 
Hawkshaw,  the  tunnel  can  be  almost  wholly  excavated  in 
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the  lower  bed  of  homogeneous  chalk,  this  stratum  being 
500  feet  deep  on  each  shore  from  high-water  mark.  In  es- 
tablishing the  basis  for  this  opinion,  an  examination  was 
made  across  the  Channel  by  dropping,  from  a  steamer,  a 
weighted  instrument  in  500  places,  the  apparatus  running 
with  great  velocity  to  the  bottom,  and  bringing  up  chalk 
where  it  was  expected.  The  current  is  so  strong  along 
the  proposed  line  that  the  bottom  is  washed  quite  clean, 
as  the  experiments  conducted  showed  the  absence  of  any 
deposit.  From  the  examinations  made  there  is  every  rea- 
son to  believe  that  the  chalk  is  continuous,  and  that  it 
stretches  beneath  the  sea  uninterruptedly  across  the  Chan- 
nel. The  maximum  depth  of  water  on  the  line  of  the  pro- 
posed tunnel  nowhere  exceeds  180  feet  below  high- water 
mark,  being  deepest  in  the  centre,  and  gradually  diminish- 
ing in  depth  toward  the  sides.  The  tunnel  itself  would  be 
placed  by  the  engineers  at  such  a  depth  that  the  thickness 
of  the  rock-bed  over  it  would  be  nowhere  less  than  200  feet ; 
and  this  depth,  which  is  ample  for  secui-ity,  would  permit 
the  railway  approaches  to  be  formed  with  tolerably  easy 
gradients.  The  danger  to  be  apprehended  from  the  possi- 
ble existence  of  fissures  in  the  chalk,  and  consequent  infil- 
tration, is  answered  by  referring  to  the  experience  had  dur- 
ing the  construction  of  the  Brighton  Tunnel,  through  the 
comparatively  incompact  upper  chalk,  for  a  distance  of  five 
and  a  quarter  miles  along  the  sea-shore,  and  from  twelve 
to  twenty  feet  below  high-water  mark,  in  close  proximity 
to  the  margin  of  the  sea.  In  this  instance,  although  con- 
siderable water,  mainly  fresh,  was  met  with,  the  work  of  con- 
struction was  not  notably  obstructed  in  consequence.  The 
engineers,  finally,  are  unanimously  of  the  opinion  that  the 
problem  of  ventilating  the  tunnel  is  easy  of  solution. 

The  future  disposition  of  this  magnificent  scheme  will 
probably  be  that  the  preliminary  work  (involving  perhaps 
the  cutting  of  galleries  from  both  sides  some  distance  un- 
der the  sea)  will  be  continued  by  private  enterprise,  until 
the  feasibility  of  the  undertaking  is  either  disproved  or  es* 
tablished  beyond  cavil.  Should  this  last  prove  to  be  the 
case,  as  seems  quite  probable,  the  two  governments  interest- 
ed will  doubtless  be  asked  to  come  to  the  aid  of  the  enter- 
prise by  the  grant  of  a  liberal  subsidy. 
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Hie  woik  iipoB  the  Sercra  Tmndl,  to  vliich  we  rrfeired 
in  our  last  year's  Meoopij  Ins  been  fvllj  rnKJertalren  hj-  the 
Great  Western  Bailroad  Company.  The  tnnnel  will  be 
aboot  fonr  and  a  half  miles  in  loigth,  one  half  of  which  will 
be  mider  the  Rirer  Sereni.  When  eompleted  it  will  oonneet, 
in  the  most  direct  manner,  the  mineral  and  popnloas  dis- 
tricte  of  Sooth  Wales  with  Bristol  and  the  Sonth  of  En- 
gland, and  will  doubtless  fiwm  the  express  route  from  Lon- 
don to  South  WalesL  The  work  of  excavation  was  started 
in  December,  1874,  and  at  last  accounts  was  progressing  at 
the  rate  of  fiMirteen  to  eighteen  yards  per  week.  During 
the  past  year,  likewise,  seTcral  schemes  for  tunnelii^  the 
Mersey  between  lirerpool  and  Seaoombe  were  proposed. 

Upon  the  St.Gothard  Tunnel  considerable  progress  has 
been  made  during  the  intenral  between  our  last  annual  re- 
port and  the  time  of  this  writing.  The  following  is  the  of- 
ficial report  of  the  ccmdition  of  the  works  on  the  24th 
of  September,  1875.  The  tunnel  has  been  bored  on  the 
side  of  Switzerland  2500  meters,  and  on  the  ade  of  Italy 
2000  meters.  As  the  work,  when  completed,  will  be  about 
15,000  meters,  or,  more  accurately,  14,920  meters,  in  length, 
there  remains  about  10,500  meters  yet  to  be  bored.  The  al- 
titude of  the  northern  entrance  at  Goeschenen  will  be  3608 
feet  above  sea-level,  and  that  of  the  southern  entrance  at 
Airolo  3756  ieet.  The  highest  point  in  the  interior  of  the 
tnnnel  will  be  3780  feet  above  the  sea,  and  will  be  reached 
from  the  Goeschenen  end  by  a  rising  gradient  of  seven  to 
1000 ;  from  the  summit  there  will  be  a  falling  gradient  of 
one  to  1000  to  Airola  The  approaches  of  the  tunnel  have 
not  yet  been  begun.  The  tunneling  is  performed  by  com- 
.  pressed  air-machines  actuated  by  water-power,  and  the  ex- 
plosive employed  is  dynamite.  The  daily  rate  of  progress, 
suscording  to  latest  advices,  averages  a  trifle  over  seven 
meters.  It  is  anticipated  that  the  year  1880  will  witness 
the  completion  of  the  tunnel. 

We  may  record  likewise  the  formation  of  an  international 
eompany  to  effect  the  tunneling  of  the  Simplon  Pass ;  also  of 
j^  company  under  the  title  of  the  ^  Intercontinental  Railway 
Oompany,^  the  main  object  of  which  is  said  to  be  to  effect 
tbe  union  of  Europe  and  Africa  by  a  tunnel  under  the 
Strait  of  GibralUr.     As  projected,  it  will  extend  in  a  right 
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line  between  Tarifa  and  Algesiras  on  the  Spanish  coast  to 
Geuta  and  Tangier  on  the  Morocco  shore.  The  submarine 
portion  will  be  44,160  feet,  or  nearly  nine  miles.  This  en- 
terprise, thus  far  a  mere  proposition,  will  present  far  greater 
difficulties  to  its  completion  than  the  similar  project  for  tun- 
neling the  English  Channel,  although  the  latter,  as  project- 
ed, will  have  more  than  twice  the  length  of  the  former,  in- 
asmuch as  the  maximum  depth  of  the  Channel  at  the  point 
to  be  traversed  does  not  exceed  180  feet,  while  that  of  the 
Strait  is  2621  feet.  A  tunnel  beneath  the  Stmit  would 
therefore  require  to  be  bored  at  a  much  greater  depth  be- 
neath the  bed-rock — say  about  1000  feet — which  in  turn 
would  demand  entry  and  exit  galleries  each  about  three 
miles  in  length. 

The  following  miscellaneous  items  have  a  general  interest 
in  this  department :  The  construction  of  a  canal  from  Lake 
Michigan  to  the  Mississippi  River  has  of  late  been  strongly 
advocated,  as  a  means  of  lessening  the  cost  of  conveying  the 
produce  of  the  Upper  Mississippi  Valley  to  the  sea-boards. — 
The  sum  of  8000  florins  has  been  voted  by  the  States-Gener- 
al of  Holland  for  i*e-examining  the  project  of  draining  the 
Zuyder-Zee,  and  for  soundings  to  determine  the  quality  of 
the  soil  at  its  bottom.-— A  subterranean  pneumatic  postal 
service  is  proposed  between  Paris  and  Versailles,  in  order 
to  facilitate  communication  between  the  seat  of  the  govern- 
ment at  the  latter,  and  the  general  service  of  the  various 
departments  at  the  former  place.  The  line  proposed  is  a 
double  one,  permitting  the  carnage  of  twenty  kilos  of  dis- 
patches an  hour  in  both  directions. — ^The  Mexican  Congress 
has  lately  granted  an  important  concession,  providing  for 
the  construction  of  a  railroad  of  the  standard  gauge  (four 
feet  eight  and  a  half  inches)  from  the  city  of  Leon,  in  the 
state  of  Jalisco,  to  the  Rio  Bravo  del  Norte,  there  to  con- 
nect with  the  International  Railway  of  Texas. — ^The  open- 
ing of  the  Constantinople  Underground  Railway  fro^i  Ga- 
lata  to  Pera  is  worthy  of  mention.  This  unique  work, 
which  was  thrown  open  for  traffic  in  January  last,  is  672 
yards  long,  and  conveys  passengers  from  the  level  of  the 
Bosporus  to  the  extreme  height  of  Pera,  an  elevation  of 
200  feet,  with  an  average  gradient  of  one  in  ten.  Its  great- 
est depth  below  the  surface  is  eighty  feet,  and  the  motive- 
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power  is  a  stationaiy  engine  working  a  drum  with  endless 
bands.  Trains  are  earned  np  and  down  simultaneoasly 
every  five  minutes,  and  their  carrying  capacity  is  placed  at 
dOyOOO  passengers  per  day. — ^After  many  delays,  the  cable 
of  the  United  States  Direct  Submarine  Telegraph  Com- 
pany was  completed  during  the  past  year,  and  is  now  in 
practical  operation.  The  line,  it  may  be  remarked,  is  laid 
between  Ireland  and  Nova  Scotia,  and  another  submarine 
section  from  Nova  Scotia  to  Rye  Beach,  New  Hampshire. 
This  is  the  fifth  cable  now  in  use  in  the  Atlantic  service. — 
The  subject  of  the  adoption  of  the  underground  telegraph 
system  within  the  limits  of  cities  gave  rise  to  considerable 
discussion. — A  recent  diplomatic  conference  on  the  metrical 
system  arranged  for  the  organization  of  an  International  Bu- 
reau of  Weights  and  Measures  at  Paris. — ^During  the  past 
year  the  metrical  system  has  been  introduced  into  Egypt. 

The  preparations  for  the  great  International  Exhibition 
at  Philadelphia  are,  at  the  time  we  write,  in  a  very  forward 
state.  The  rapidity  with  which  the  erection  of  the  Exhibi- 
tion buildings  has  progressed  during  the  past  year,  and  up 
to  the  time  of  our  writing,  has  been  most  satisfactory ;  and 
it  may  be  regarded  as  settled  that  they  will  all  be  com- 
pleted and  ready  for  their  appointed  uses  before  the  time 
announced  by  the  Centennial  Commission  for  the  reception 
of  goods.  When  this  condition  of  forwardness  is  contrasted 
with  the  confusion  which  ruled  at  the  opening  of  the  late 
Exposition  at  Vienna,  on  account  of  the  backward  state  of 
the  work  of  preparation — and  which  was  the  cause  of  much 
complaint  and  unfavorable  comment  at  the  time*-the  en- 
ergy with  which  the  work  at  Philadelphia  has  been  prose- 
cuted is  a  cause  for  sincere  congratulation.  The  intense 
earnestness  with  which  the  Commissioners  entered  upon 
their  labors,  and  the  quiet  but  thorough  manner  in  which 
they  have  effected  the  work  of  organization,  finance,  and 
construction  have  completely  disarmed  the  hostile  criticism 
of  some,  and  aroused  from  their  apathy  and  indifference  to- 
Tvard  the  enterprise  another  large  body  of  our  citizens  re- 
Biding  without  the  limits  of  Pennsylvania ;  so  that  now,  as 
the  time  draws  near  for  the  opening,  a  very  general  interest 
in  the  success  of  the  Exhibition  is  manifested  throughout 
tlie  country. 
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The  number  of  applications  for  space  by  intending  Amer- 
ican exhibitors  is  very  large,  and  the  indications  concerning 
the  active  participation  of  foreign  nations  are  snch  as  to 
warrant  the  belief  that  the  success  of  the  Exhibition  is  as- 
sured beyond  peradventure.  No  fears  are  entertained  that 
the  entire  amount  of  space  available  for  various  exhibits, 
enormous  as  it  is,  will  not  be  fully  occupied.  The  prepar 
rations  being  made  by  the  various  railroad  companies  cen- 
tring in  Philadelphia  for  the  transportation  of  goods  and  pas- 
sengers are  of  a  very  complete  character,  involving  the  erec- 
tion upon  the  grounds  of  several  commodious  d^pdts.  The 
passenger  d6p6t  of  the  Pennsylvania  Railroad  Company  will 
be  650  by  100  feet,  opposite  to  which  will  be  a  large  hotel. 
The  tracks  will  be  in  a  new  yard  adjoining  the  Exhibition 
grounds,  and  will  be  laid  in  a  circle  1000  feet  in  diameter, 
flattened  on  one  side.  Trains  will  discharge  and  proceed 
around  the  circle  to  the  rear  of  the  d6p6t,  where  some  four- 
teen large  sidings  will  be  arranged.  There  will  be  over 
seven  miles  of  tracks  in  this  yard,  which  will  connect  with 
the  freight  tracks  through  the  Centennial  Buildings;  and 
the  facilities  for  the  transportation  of  passengers  are  very 
complete.  A  large  d£p5t  for  the  Reading  Company  is  like- 
wise in  course  of  erection  near  the  Memorial  Hall,  while  a 
number  of  other  companies  have  effected,  or  design  to  ef^ 
feet,  arrangements  for  the  same  purpose.  On  the  score 
of  steam  railway  facilities  to  and  from  the  grounds,  there 
will  be  little  room  for  complaint ;  while  the  large  number 
of  city  passenger  railways,  for  which  Philadelphia  has  been 
noted,  have  made  or  are  making  extensive  arrangements 
for  the  accommodation  of  the  enormous  local  trafiic  that 
will  be  thrown  upon  them. 

In  addition  to  the  five  Exhibition  buildings  proper,  vis. : 

Main  building. coTering  21.47  acres 

Art  Gallery  (Memorial  Hall) «*         1.5       •* 

Machinery  Hall ««       14.         " 

Horticultural  HalL "         1.5       *• 

Agricultural  HalL *»       10.15     " 

there  will  be  a  government  building  devoted  to  an  exhibit 
of  the  operation  of  the  several  national  Executive  Depart- 
ments, and  of  the  Smithsonian  Institution ;  a  Women's  Pa- 
vilion, for  the  exclusive  exhibition  of  articles  of  women's 
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handiwork,  and  a  nomber  of  smaller  straetares  for  the  ad* 
ministration  of  the  Exhibition ;  in  addition  to  which  nome- 
rons  applications  have  been  made  by  mannfacturers  and  by 
the  Commissioners  of  foreign  governments  for  permission 
to  erect  pavilions  and  numerous  ornamental  and  useful 
structures  within  the  Exhibition  grounds,  which  applica- 
tions in  many  cases  have  been  granted. 

The  general  reception  of  articles  at  the  Exhibition  build- 
ings commenced  January  6th,  1876,  and  will  close  on  the 
19th  of  April  following;  and  every  available  means  for  the 
diffusion  ci  information  to  intending  exhibitors  concerning 
the  shipment  of  goods  have  been  employed  by  the  Bureau 
having  this  work  in  charge. 

The  Exhibition  will  be  opened  en  the  10th  of  May,  1876, 
and  closed  on  the  10th  of  November  following.  The  re- 
moval of  goods  will  not  be  permitted  until  the  close  of  the 
Exhibition. 

For  detailed  information  concerning  the  Exhibition,  we  re- 
fer our  readers  to  the  official  documents  issued  by  the  United 
States  Centennial  Commission  in  Philadelphia. 

In  close  connection  with  the  foregoing  subject,  we  may 
mention  that  a  plan  has  been  organized  for  the  establish- 
ment of  an  Industrial  Museum— on  the  plan  of  the  South 
Kensington  Museum  in  London — ^to  occupy  Memorial  Hall 
after  the  Exhibition.  The  institution  will  be  known  as 
^The  Pennsylvania  Museum  and  School  of  Industrial  Art,'* 
and  proposes  to  embody  a  museum  of  art  in  all  its  branches 
as  applied  to  industry  and  technology,  giving  instruction  in 
drawing,  painting,  wood-cutting,  and  designing  for  industrial 
purposes,  through  lectures,  practical  schools,  and  special  li- 
braries. 

TedUKdogy. — ^The  problem  of  mechanical  puddling  attract- 
ed more  attention  during  the  past  year  than  ever  before,  al- 
though the  results  obtained  in  the  different  manufacturing 
districts  into  which  rotary  puddlers  have  been  most  largely 
introduced  are  somewhat  conflicting,  from  which  it  would 
appear  that  the  problem  of  puddling  by  machinery  has  not 
yet  been  wholly  solved.  In  certain  quarters  of  England, 
and  in  Pittsburgh  in  this  country,  the  Danks  furnace  has 
given  great  satisfaction,  and  the  number  of  furnaces  has 
lieen  increased.  «In  certain  other  districts  the  experience 
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with  this  syatem  has   not  been   so   fortunate,  while   tlie 
CraniptOD  eyetem  has  been  very  successfully  opterated. 

In  England,  where  comparatively  greater  activity  in  the 
manufacture  of  iron  during  the  past  year  prevailed  than  in 
this  country,  the  Crsmpton  system,  in  this  special  field,  ap- 
pears to  have  been  steadily  guning  in  favor.  In  our  brief 
allusion  to  the  Crampton  plan  in  last  year's  Record,  we  no- 
ticed that  its  chief  features  resided  in  the  adoption  of  a  wa- 
ter-jacket arrangement  and  the  nse  of  dust  fuel;  and  it  is 
very  suggestive  to  note  that  in  certain  modified  Danks 
furnaces  lately  erected  in  England,  the  leading  improve- 
ment consisted  likewise  in  the  introduction  of  a  water-jacket 
arrangement — approximating  therefore  in  construction  to 
the  Crampton  furnace  at  least  in  the  mode  of  cooling  by 
water.  So  far  as  reUtes  to  the  speed  of  working,  both 
systems  appear  to  be  equally  good,  provided  the  appara- 
tus is  in  good  condition ;  but  in  the  quality  of  endurance 
under  the  rough  usage  of  practice,  which  in  this  case 
happens  to  be  the  test  of  commercial  success,  the  friends 
of  the  Crampton  system  lay  claim  to  decided  superiority. 
With  regard  to  the  relative  merits  of  the  latter  system 
and  the  modified  Danks  furnaces  just  referred  to,  a  com- 
petent authority  speaks  as  follows:  "As  to  what  would  be 
the  relative  endurance  of  two  furnaces,  each  constructed  on 
Mr.  Crampton's  plan  with  water-jacket  arrangements,  but 
one  worked  on  the  Dauks  system  and  the  other  with  duBt 
fuel,  there  are  no  data  for  actually  determining ;  but  there 
are  certainly  no  reasons  for  believing  that  the  i-esults  would 
be  in  favor  of  the  former."  And  the  same  authority  sums 
up  a  comparative  rlaumi  of  the  subject  in  these  words : 
"Altogether,  when  we  consider  the  nunieroas  advantages 
attendant  on  the  use  of  fuel  in  the  form  of  dust,  and  the 
general  excellence  of  the  mechanical  arrangements  which 
I. .  r<  )pt<)Q  jiaa  designed  and  practically  carried  into  ef- 
,he  utilization  of  such  fuel,  we  can  not  bat  regard 
ipton  furnace  as  the  most  advanced  solution  of  the 
of  mechanical  puddling."  On  all  hands,  finally,  it 
led  that  the  ultimate  success  of  meohsnical  pud- 
EiBsnred,  and  that  the  puddling  process  of  the  fnt- 
be  carried  on  in  rotary  furnaces  capable  of  deat- 
large  charges,  and  worked  in  jwnneetion  with 
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plant  capable  of  easily  manipulating  the  large  puddled  balls 
produced. 

A  very  useful  sketch  of  the  various  methods  for  produc- 
ing phosphorus  steel  (or,  to  use  a  more  correct  definition, 
phosphorus  cast  metal),  to  which  we  alluded  in  last  year's 
Becord  in  a  description  of  the  results  obtained  by  M.  Eu- 
verte  at  the  Terre  Noire  Works,  has  been  published  by  M. 
Gautier,  from  which  it  appears  that  considerable  success  has 
been  attained.  M.  Grautier  agrees  in  the  general  statement 
that  phosphorus  may  be  allowed  to  remain  in  steel  without 
exercising  any  practically  injurious  effect  upon  its  qualities. 
This  metal,  he  remarks,  can  not  be  employed  in  industry 
except  on  condition  that  it  is  nearly  deprived  of  carbon ; 
consequently  every  process  that  yields  extra-soil  steel  will) 
with  inferior  materials,  produce  phosphorus  cast  metal. 

With  regard  to  the  future  development  of  the  Bessemer 
process,  it  may  be  of  interest  to  record  the  following  views 
of  the  same  metallurgist.  The  Bessemer  process,  he  af« 
firms,  is  destined  to  lose  much  of  its  importance  in  presence 
of  the  certain  and  unlimited  extension  of  the  Siemens-Martin 
process,  which  he  considers  will  take  the  lead  in  future,  and 
regulate  prices.  It  is  capable  of  using  up  old  iron  and  em- 
ploying all  kinds  of  ore,  for  puddling  is  still  the  only 
known  method  of  practically  getting  rid  of  the  sulphur 
and  phosphorus  contained  in  irons;  while  the  Bessemer 
process,  requiring  as  it  does  special  grades  of  iron,  will  al- 
ways have  a  limited  application. 

Perhaps  the  most  reliable  estimate  of  the  relative  merits 
of  the  Bessemer  and  the  Siemens-Martin  processes  will  be 
found  in  the  following  considerations,  which  embody  the 
opinions  of  eminent  judges :  There  are  at  least  two  defects 
in  the  application  of  the  Bessemer  process,  or  perhaps  it 
would  be  better  to  say,  two  obstacles  to  be  encountered  in 
the  practical  working  of  the  method  that  seem  difficult 
to  overcome.  One  is  the  impossibility  of  using  directly 
pig-irons  containing  sulphur  and  phosphorus  in  any  appre- 
ciable quantities,  and  the  other  the  difiiculty  of  controlling' 
the  quality  of  the  product  These  obstacles  are  too  well 
known  to  need  enlargement.  Though  the  first  obstacle  will 
not  in  the  future  be  so  serious  in  America  as  in  England, 
owing  to  the  existence  of  large  deposits  of  ore  in  various 
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localities  suitable  for  tbe  maonfactnre  of  Bessemer  pig,  and 
which  will  doubtless  be  rapidly  developed  under  the  stimn* 
lus  of  an  increasing  demand ;  nevertheless  the  cost  of  mak- 
ing pig  suitable  for  this  process  is  so  much  greater  than  the 
cost  of  ordinaiy  pig  as  to  be  a  large  item  in  a  ton  of  rails. 
The  difficulty  of  controlling  the  amount  of  carbon  is  also 
well  known,  and  is  a  serious  item  in  the  cost.  In  every  cast 
made,  the  amount  of  carbon  must  be  determined,  sometimes 
by  chemical  analysis,  and  again  by  tests  of  a  mechanical  nat- 
ure. 

The  Siemens-Martin  method  has  the  advantage  of  the  Bes- 
semer in  these  particulars :  Irons  containing  a  much  higher 
percentage  of  sulphur  and  phosphorus  can  be  used,  it  being 
estimated  that  about  two  thirds  of  the  sulphur  and  three 
fourths  of  the  phosphorus  are  eliminated  in  the  process.  The 
crop*ends  of  bars,  scraps,  all  descriptions  of  waste^  and  old 
wrought  iron  can  also  be  utilized — in  a  word,  grades  of  pig- 
iron  that  could  not  be  used  in  the  Bessemer  process,  and 
much  that  would  be  waste,  can  be  readily  used.  In  the 
Siemens-Martin  process  the  quality  of  the  product  is  com- 
pletely nnder  control  Should  the  metal  at  the  time  of  test- 
ing be  too  soft,  more  pig  can  be  added ;  while,  if  too  hard, 
simply  waiting  a  few  minutes  will  correct  it.  The  loss  in 
the  open-hearth  process  is  considerably  less  than  in  the  con- 
verter— according  to  Gmner,  about  one  half 

The  decided  advantage  of  the  Bessemer  process  is  the  great 
amount  of  steel  produced  per  day,  and  the  cheaper  cost  of 
production.  In  some  instances  the  amount  has,  with  a  pair 
of  5-ton  converters,  exceeded  200  tons;  while  10  tons  would 
be  a  good  day's  work  with  an  ordinary  open-hearth  furnace. 
With  the  Pemot  modification  of  the  Siemens-Martin  furnace 
there  is  a  prospect  that  this  objection  may  be  overcome.  It 
is  claimed  that  with  Pernot's  furnace  40  tons  per  day  of 
Siemens-Martin  steel  can  be  produced,  and  we  have  the  au- 
thority of  an  eye-witness  for  saying  that  the  claim  is  well- 
founded.  If  this  is  true,  then  with  six  of  these  furnaces  a 
product  fully  equal  to  that  of  a  pair  of  5«ton  Bessemer  con- 
verters could  be  obtained.  The  cost  of  the  plant  would  not 
be  more  than  half  that  of  a  Bessemer,  the  quality  of  the  prod- 
uct can  be  controlled  with  ease,  pig-iron  inferior  to  that  re- 
quired in  Bessemer  could  be  utilised,  all  scraps  could  be 
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worked  over,  and  the  cost  of  steel  equal  in  grade  to  Bessemer 
would  not  exceed  the  latter. 

In  Bessemer  practice  the  experimental  trial  of  the  hot  blast 
is  worthy  of  notice.  The  B^rg?  und  ffUUenmdnniichea  Jahr* 
buchj  in  which  the  record  of  the  trial  is  made,  states  that  at 
the  Bessemer  Works.at  Zeltweg,  Germany,  some  fifty  or  more 
charges  run  with  a  blast  heated  to  nearly  1300°  Fahr.  The 
result  of  these  trials  demonstrated,  what  had  before  been  sur- 
mised, that  a  slightly  carbonaceous  iron  could  be  used  in  the 
Bessemer  process  with  hot  blast.  It  was  likewise  found  that 
more  rail-enda  could  be  thrown  in  than  ordinarily.  Iron 
that  with  cold  blast  could  stand  only  twelve  per  cent,  of  rail*- 
ends  took  up  with  hot  blast  eighteen  per  cent  It  was,  how- 
ever, found  to  be  impossible  to  conduct  the  operation  con- 
tinuously, because  of  certain  practical  difficulties  that  were 
met  with.  The  chief  of  these  was  the  rapid  wearing  of  tho 
bottoms  of  the  converters — while  one  would  ordinarily  stand 
about  fifteen  charges,  it  *was  found  in  these  trials  to  be  use- 
less often  after  only  two  charges.  Another  difficulty  was 
found  to  be  the  excessive  heating  of  the  parts  of  the  appara- 
tus in  contact  with  the  hot  air.  These  practical  troubles,  it 
is  said,  caused  the  abandonment  of  the  experiment,  though 
the  results  obtained  were  sufficiently  favorable  to  warrant 
the  statement  that  the  employment  of  the  hot  blast  in  Bes- 
semer practice  is  attended  with  advantage,  though  the  ma- 
nipulations demand  experience  and  practice. 

During  the  past  year  the  results  obtained  by  Sir  Joseph 
Whitworth  and  others  in  compressing  steel  in  the  liquid 
state  by  hydraulic  pressure^  in  order  to  secure  more  perfect 
homogeneity  of  structure  and  increase  in  strength,  have  at"- 
tracted  considerable  attention.  In  common  practice,  steel 
which  is  cast  into  ingots  is  more  or  less  honey-combed  by 
bubbles  of  gas  distributed  through  the  structure,  which  hon- 
ey-combing it  is  endeavored  to  remove  after  solidification  by 
the  processes  of  cogging,  hammering,  and  rolling  the  mate- 
rial while  in  a  heated  state.  To  avoid  this  honey-combing, 
some  manufacturers  have  succeeded  in  producing  thorough- 
ly sound  steel  castings  by  ^  dead  melting '^  the  steel,  employ- 
ing moulds  with  a  non-conducting  lining  and  running  the  in- 
gots with  a  sufficient  head.  We  are  not  aware  that  any  com- 
parative tests  have  been  instituted  with  steel  so  cast  and 
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fluid-compresfied  Bteel  by  the  hydraulio  method  above  al* 
luded  to. 

The  floid  cotdpression  of  Bteel  is  generally  admitted  to 
have  been  first  suggested  by  Mr.  Bessemer,  and  Las  been 
very  successfully  in  operation,  with  various  modifications,  in 
France  and  Austria  for  a  number  of  years,  and  of  late  in 
England. 

Another  process  for  the  direct  production  of  iron  from  the 
ore  was  published  during  the  past  year.  It  is  a  modification 
of  the  Siemens  process,  the  modification  residing  in  the  fact 
that  the  ore  is  first  melted  before  reduction  with  carbonic 
oxide.  The  ore  is  first  melted  on  the  basin-shaped  hearth  of 
a  Siemens  furnace,  where  it  is  heated  to  the  highest  temper- 
ature attainable,  and  the  reduction  then  effected  by  intro- 
ducing carbonic  oxide  (or  other  reducing  gases)  at  the  work- 
ing door  through  a  hollow  rabble  which  is  moved  about 
through  the  bath.  By  this  process  it  is  claimed  that  the 
precipitation  of  the  iron  is  effected  in  a  few  minutes;  and  in- 
asmuch as  the  gasification  of  carbon  does  not  take  place  at 
the  moment  of  reduction,  it  renders  possible  the  production 
of  a  temperature  sufficiently  high  to  maintain  the  ore  in  the 
molten  state  while  the  reduction  is  taking  place.  The  proc- 
ess is  the  invention  of  Director  E[azetl,  of  the  Neuberg  Works, 
in  Styria. 

At  the  last  session  of  Congress  an  appropriation  was  made, 
at  the  instance  of  the  American  Society  of  Civil  Engineers, 
of  a  considerable  sum,  for  the  purpose  of  having  a  series  of 
tests  made  of  the  strength  and  other  qualities  of  American 
iron  and  steel.  The  commission  appointed  by  the  Secretary 
of  War  to  conduct  these  experiments  comprises  the  names 
of  some  of  the  most  eminent  mechanical  engineers  in  the 
country.  A  classification  of  the  work  as  the  commission 
purposes  to  perform  the  duty  assigned  it  has  been  issued ; 
and  manufacturers  and  others  throughout  the  country  who 
are  intei*ested  have  been  invited  to  co-operate  with  the  mem- 
bers by  sending  samples  of  their  products  for  examination, 
and  by  imparting  any  information  in  their  power.  The  re- 
port of  the  commission  will  doubtless  possess  a  permanent 
value. 

In  direct  connection  with  the  above,  we  may  likewise  add 
that  the  Franklin  Institute,  at  one  of  its  recent  meetings,  ap- 
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pointed  sab-committees  on  the  strength  of  iron  and  steel, 
with  instractions  to  make  experimental  trials  with  materials 
actually  employed  in  the  constrQCtion  of  boilers,  bridges,  and 
other  strnctares  of  iron  and  steel. 

As  indicating  the  growing  appreciation  of  the  value  of  gas 
fuel  in  metallurgical  and  allied  operations,  and  of  the  great 
economy  resulting  from  its  use,  we  would  refer  to  the  rapid 
increase  of  the  introduction  of  the  regenerative  furnace  of 
Siemens,  which  has  of  late  been  extended  to  various  other 
industries  besides  iron  and  steel  for  heating  purposes.  The 
Secretary  of  the  American  Iron  and  Steel  Association  au- 
thorises the  statement  that  in  this  country  there  are  in  op- 
eration 32  crucible  steel-melting  furnaces,  capable  of  pro- 
ducing 45,000  tons  of  cast  steel  per  annum,  and  14  open- 
hearth  furnaces  for  the  manufacture  of  steel  by  other  proc- 
esses, of  a  working  capacity  of  85,000  tons  per  annum. 

Throughout  the  country,  likewise,  there  are  at  various  iron 
and  steel  works  56  of  the  Siemens  gas-furnaces  in  operation, 
capable  of  heating  at  a  single  turn  over  800,000  tons  of 
iron  and  steel  per  year  of  270  working  days.  In  addition 
to  the  foregoing,  there  are  also  in  successful  operation  a 
number  of  single  and  double  puddling  fuiiiaces,  glass  fur- 
naces, etc.,  and  there  are  in  present  course  of  construction 
44  furnaces,  to  include  crucible  steel-melting,  open-hearth, 
heating  and  puddling  furnaces.  Nearly  all  of  these  have 
been  erected  within  the  past  eighteen  months. 

In  close  relation  to  the  above  stands  the  use  of  natural 
gas,  the  largely  increased  introduction  of  which  for  indus- 
trial purposes  throughout  the  neighborhood  where  it  is 
found  attracted  great  interest  during  the  last  year.  The 
flow  of  natural  gas  from  oil-wells  and  gas-wells  has  been 
utilized  for  heating  and  lighting  purposes  in  several  local- 
ities ia  Pennsylvania  for  some  years.  The  credit  of  having 
first  applied  natural  gas  to  metallurgical  purposes  belongs, 
so  far  as  we  are  informed,  to  Messrs.  Rogers  and  Burchfield, 
iron  manufacturers,  at  Leechburg,  Pennsylvania,  who  have 
successfully  applied  natural  gas  for  about  two  years  to  all 
the  operations  incident  to  rolling-mill  practice.  The  results 
obtained  by  these  enterprising  manufaoturars  were  so  satis- 
factory that  wells  were  sunk  for  gas  at  various  other  local- 
ities where  it  was  supposed  to  be  attainable,  and  the  flow 
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utilized  for  metallurgical  parposes.  Wells  for  this  purpose 
have  lately  been  sunk  at  and  near  Pittsburgh,  on  the  Ohio 
River  at  various  points,  and  at  Newcastle,  in  the  Chenango 
Valley.  At  the  latter  place,  a  well  put  down  by  Brown  & 
Berger  is  reported  to  have  reached  a  good  supply  at  a  depth 
of  2500  feet.  At  Beaver  Falls,  Pennsylvania,  a  well  former- 
ly sunk  for  salt  water  was  deepened  several  hundred  feet, 
and  at  the  depth  of  1100  feet  a  strong  flow  was  obtained, 
which  it  is  proposed  to  introduce  at  once  into  the  iron  and 
steel  works  there;  it  has  already  been  utilized  by  the  flic- 
works  at  Beaver  Falls  for  heating  purposes,  and  it  is  said 
with  very  economical  results  as  to  cost  compared  with  coal^ 
while  it  is  far  superior  for  use  in  tempering.  Quite  recent- 
ly  a  company,  comprising  a  number  of  prominent  iron  manu- 
facturers of  Pittsburgh,  purchased  the  ^^  great  gas-well "  in 
Butler  County,  Pennsylvania,  with  the  avowed  purpose  of 
bringing  the  gas  for  use  as  fuel  to  their  iron-works,  a  dis- 
tance of  about  17  miles.  It  is  very  gratifying  to  add  that 
the  experiment  promises  the  best  results.  Pittsburgh  pa- 
pers, just  to  hand,  convey  the  information  that  the  laying 
of  the  pipe  has  been  completed,  and  the  practicability  of 
transpoiting  the  gad  for  that  distance  (17  miles)  in  sufficient 
quantity  to  be  of  utility  in  extensive  industrial  operations^ 
fully  demonstrated.  Twenty  minutes  after  the  gas  was 
turned  on  at  the  well  it  was  rushing  through  the  terminus 
of  the  pipe  at  JStna,  and  in  volume  sufficient  to  supply 
double  the  quantity  of  heat  required  at  each  of  the  iron- 
mills  in  that  vjcinity.  The  gas  is  conveyed  through  a  six- 
inch  pipe,  tapped  where  needed  with  tubes  of  smaller  cal- 
ibre, and  will  be  introduced  without  delay  into  the  furnaces 
of  numerous  iron-mills.  It  is  furthermore  reported  that  a 
project  is  being  mooted  to  purchase  all  the  gas-wells  in 
Butler  County,  and  bring  their  product  to  the  Pittsburgh 
manufactories.  As  the  feasibility  of  the  scheme  has  already 
been  demonstrated,  we  may  look  for  decided  changes  in  the 
methods  of  iron-making  in  and  about  Pittsburgh  and  the 
region  lying  in  the  course  of  the  suspected  northern  and 
southern  extension  of  the  gas-producing  belt. 

Other  innovations  in  the  direction  of  greater  economy  in 
the  use  of  fuel  for  industrial  operations  have  been  intro- 
duced during  the  year  just  passed.    In  June  last  a  new  ma- 
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ehine,  invented  by  Dr.  J.  R  Hayes,  for  pressing  coal-dust 
into  faely  was  put  in  operation  at  the  Harrisbnrg  machine- 
shops.  The  apparatus  employed  is  said  to  be  capable  of 
producing  a  ton  of  compressed  coal  in  six  minutes.  The 
mechanism  is  described  as  being  simplci  and  the  operation 
of  utilizing  the  coal-waste  quite  inexpensive.  Concerning 
the  projected  works  of  the  *^  Loiseau  Pressed  Fuel  Com- 
pany," to  which  reference  was  made  in  our  last  volume, 
nothing  further  has  transpired  during  the  year. 

As  an  important  item  in  connection  with  the  employment , 
of  gas  fuel  in  metallurgy,  we  must  allude  to  the  system  of  fur- 
nace-working with  petroleum,  which  appears  of  late  to  have 
made  substantial  progress.  Considerable  attention  was  drawn 
to  this  subject  during  the  last  year  by  the  publication  of  a 
careful  investigation  of  the  system  of  Dr.  C.  J.  Eames,  in 
practical  operation  at  an  iron -working  establishment  in 
'  Jersey  City.  The  investigation  was  conducted  by  Professor 
Henry  Wurtz,  whose  opinions  on  this  subject  are  woithy  of 
the  greatest  respect ;  and  the  conclusions  which  he  announces 
bear  most  favorable  testimony  to  the  value  of  this  particular 
process,  and  to  the  system  in  general,  both  with  respect  to 
economy  of  operation  and  quality  of  product.  Without  en- 
tering too  much  into  details  of  construction,  it  may  suffice 
to  remark  generally  that  in  the  Eames  system  the  oil  is  in- 
troduced into  the  furnace,  in  any  desired  volume,  in  the  form 
of  a  vapor,  evolved  in  a  so-called  *' Vapor-Generator,"  so 
constructed  that  no  possible  interruption  can  occur  iu  its  ac- 
tion, and  that  the  device  for  securing  rapid,  complete,  and 
uniformly  distributed  combustion  of  the  vapor  with  the 
enormous  volume  of  air  that  is  required  is  effected  by  an 
adjustment  of  great  simplicity  and  efficiency.  The  genera- 
tor— which  is  the  essential  feature  of  the  new  process — is  a 
cast-iron  vessel,  with  horizontal  shelves  projecting  alternate- 
ly from  opposite  sides,  over  which  shelves  the  oil  flows 
downward  in  a  thin  layer,  dripping  from  shelf  to  shelf.  In 
this  condition  it  is  met  by  a  slow  opposing  current  of  steam 
heated  to  incandescence,  and  kept  at  a  pressure  of  about  ten 
pounds  per  square  inch,  which  passes  upward  into  the  cham- 
ber from  a  superheating  coil  placed  below  it,  and  heated  by 
a  fire.  Every  trace  of  oil  is  taken  up  in  vapor,  and  swept 
onto  a  mixing  chamber,  which  occripies  the  fireplace  of  the 
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ordinary  system,  where  it  meets  the  air-blast  The  former 
bridge-wall  of  the  furnace  is  built  up  solid  to  the  crown,  ex* 
cept  a  narrow  space  called  the  combustion-chamber,  which 
is  an  important  feature  of  the  device.  This  consists  simply 
of  a  cellular  tier  of  fire«bricks,  placed  on  end,  extending  all 
across  over  the  old  bridge-wall.  Within  these  cells  the 
combustion  commences,  and  the  course  of  the  flame  is  direct'^ 
ed  as  may  be  required. 

With  this  apparatus — ^the  essential  features  of  which  are 
^  dwelt  upon  in  what  has  preceded — ^Professor  Wurtz  affirms 
that  the  economical  advantages  in  siderurgy,  of  added  inten* 
sity  of  temperature  and  energy  of  concentration  of  heat,  in 
saving  of  time  as  an  element  of  work  done,  are  even  greater 
than  have  been  contemplated  by  those  who  have  fully  ad- 
mitted these  facts  on  general  principles;  so  much  greater 
that  in  siderurgical  practice,  where  the  heat  taken  up  by 
the  iron  is  but  a  small  fraction  of  the  total  heat,  the  calorific 
superiority  of  oil  over  coal,  weight  for  weight,  actively  and 
effectively  rises  to  the  ratio  of  eight  to  one.  The  quality  of 
the  metal  produced  likewise  left  nothing  to  be  desired.  From 
the  foregoing,  it  would  appear  that  the  system  of  furnace* 
working  with  petroleum  has  achieved  a  notable  succesa 

In  last  year's  Recordy  with  reference  to  the  progress  made 
in  the  field  of  illumination,  allusion  was  made  to  the  grow- 
ing popularity  achieved  by  several  processes  employing  pe- 
troleum in  lieu  of  gas-coal  in  the  manufacture  of  illuminat- 
ing gas.  It  is  of  interest  to  record  in  this  connection  some 
reference  to  the  "Lowe"  process,  the  invention  of  Mr.  T.  S. 
C.  Lowe,  of  Norristown,  Pennsylvania,  which  has  during  the 
past  year  been  introduced  to  light  the  city  of  Utica,  New 
York,  its  practical  efficiency  and  economy  havi^ig  been  pre- 
viously abundantly  tested  on  the  working  scale  at  Consho- 
hocken  and  Phoenixville,  Pa.,  at  which  latter  place  it  has 
been  operated  with  great  satisfaction  for  the  past  two  years. 
The  difficulties  on  the  score  of  stratification  and  condensa- 
tion, to  which  the  petroleum  water-gas  processes  as  a  class 
are  supposed  to  be  subject,  appear  in  the  case  of  the  Lowe 
gas  to  have  been,  practically,  entirely  obviated,  the  prod- 
uct possessing  a  permanence  and  uniformity  of  quality,  win- 
ter and  summer,  equal  at  least  to  coal  gas.  Mr.  Lowe's 
process  consists  in  producing  from  anthracite  and  the  do-' 
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Composition  of  steam  a  gas  of  high  heating  power  (which  he 
employs  as  a  heating  gas  fuel  in  metallurgical  operations), 
and  then  enriching  this  by  means  of  crude  petroleum  when 
the  gas  is  to  be  used  for  illuminating  purposes.  In  its  me- 
ehanical  details  the  process  is  claimed  to  present  marked 
features  of  difference  from  othera  In  all  other  methods  the 
system  of  retorts  4ir  equivalent  Tessels  heated  externally  has 
been  to  a  large  extent  followed.  In  this,  however,  it  has 
been  entirely  abandoned,  and  the  materials  for  decomposi- 
tion are  introduced  directly  into  the  fire  itself,  by  which,  it 
is  claimed,  there  is  secured  the  greatest  possible  economy 
of  heat  This  difference  is  affirmed  to  result  in  important 
advantages.  The  process  is  concisely  as  follows:  The  an* 
thracite  is  charged  in  a  small  cupola  of  about  3  to  4  feet 
in  diameter,  the  bed  of  coal  being  kept  from  3  to  4  feet 
deep.  When  fairly  ignited,  the  base  is  closed,  and  super- 
heated steam  is  admitted  through  tuyeres  a  short  distance 
above  the  grate-bars.  The  steam  in  contact  with  the  glow- 
ing coals  is  decomposed,  and  water-gas  (hydrogen  and  car- 
bonic oxide)  is  formed.  This  it  is  designed  to  utilize  as  a 
heating  gas.  To  render  the  gas  fit  for  illuminating  pur- 
poses, a  jet  of  crude  petroleum  is  directed  onto  the  surface 
of  the  burning  coal,  and  the  mixed  water-gas  and  petroleum 
vapor,  generated  in  the  same  chamber,  and  simultaneously, 
are  passed  into  the  secondary  chamber  of  fire-brick,  where 
they  are  subjected  to  a  still  further  increase  of  tempera- 
tare,  which  treatment  serves  to  render  the  product  perma- 
nent. Thence  it  passes  through  the  washing  and  condens- 
ing apparatus,  onward  through  the  lime-boxes  to  the  holder. 
The  charge  which  has  been  used  in  some  of  the  works  where 
this  process  has  been  introduced  has  averaged  280  gallons 
of  crude  petroleum  and  3600  lbs.  of  anthracite  for  the  pro- 
duction of  70,000  cubic  feet  of  illuminating  gas  of  a  quality 
not  less  than  20  candles,  and  at  an  average  cost  of  56  to  60 
cents  per  1000  feet.  At  Utica,  which  is  the  largest  place  yet 
lighted  by  this  system,  it  is  expected  to  reduce  the  cost  of 
manufacture — maintaining  the  same  quality  as  above  named 
—to  50  cents  (or  less)  per  1000  feet.  At  these  works,  which 
have  lately  gone  into  operation,  two  men,  at  laborera'  wagesj 
make  all  the  gas  inquired  by  the  city,  the  coal  gas  having 
been  entirely  superseded. 
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Tbe  performance  of  this  and  similar  systems  is  deserving 
of  far  more  attention  from  tbe  public  than  it  has  yet  re- 
ceived. 

Experiments  have  lately  been  made  in  Berlin  with  the 
view  of  determining  the  adaptability  of  the  electrical  light 
for  military  signaling.  The  light  employed — ^which  was  one 
of  great  intensity — was  so  arranged  with  an  inclosed  mirror 
that  the  rays  were  projected  against  the  clouds,  which,  serv- 
ing as  a  screen,  repeated  on  a  gigantic  scale  in  the  sky  the 
signals  made  in  front  of  the  mirror. 

It  is  likewise  of  interest  to  record  in  this  connection  that 
M.  Gramme  has  communicated  to  the  French  Academy  the 
fact  that  he  has  effected  substantial  improvements  in  the 
construction  of  his  dynamo-electric  machine,  by  the  employ- 
ment of  the  thin-plated  magnets  suggested  some  time  since 
by  M.  Jamin.  By  their  use  he  is  enabled  greatly  to  aug- 
ment the  intensity  of  the  currents.  The  new  machines  have 
only  one  central  ring  instead  of  two,  two  electro-magnets  in 
place  of  four,  their  weight  and  size  are  greatly  diminished, 
and  their  capacities  notably  increased  as  compared  with  the 
earlier  machines. 

We  recorded  last  year  the  invention  by  Messrs.  Edison 
and  Prescott  of  the  ingenious  quadruplex  telegraphic  instru- 
ment, by  means  of  which  two  messages  may  be  sent  in  the 
same  direction  and  two  others  in  the  opposite  direction  si- 
multaneously upon  the  same  wire.  A  number  of  these  instru- 
ments have  been  introduced  during  the  past  year,  and  with 
marked  success.  In  this  volume  we  may  record  the. first 
public  trial  of  a  discovery  in  telegraphy  which  promises 
even  more  wondei*f ul  results,  and  by  which  it  is  affirmed,  on 
good  authority,  that  at  least  sixteen  messages  can  be  sent 
simultaneously  over  a  single  wire.  The  new  system  is  the 
discovery  of  Mr.  Elisha  Gray,  of  Chicago,  and  is  termed 
"  the  Electric-Harmonic  Telegraph.''  The  invention,  which 
has  been  practically  developed  during  the  past  year,  is  at 
present  being  tested  upon  the  lines  of  the  Western  XTnion 
Telegraph  Company. 

Mr.  Gray's  system  of  multiple  transmission  is  founded 
upon  the  principle  that  composite  tones  are  as  readily  trans- 
mitted by  a  wire  as  single  notes.  The  depression  of  each 
key  sets  a  self-vibrating  electrotome  in  operation,  which  is 
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aJjasted  or  toned  to  vibrate  at  a  certain  rate,  differing  from 
that  of  any  of  the  others,  when  ander  the  influence  of  the 
electro-magnet  controlled  by  its  corresponding  key.  These 
several  sets  of  electrical  vibrations  are  transmitted  through 
the  cirouit  without  interfering  with  each  other,.in  the  same 
way  that  any  number  of  different  sets  of  sound  waves  may 
pass  through  the  air  without  mingling  or  interfering.  At 
the  receiving  station  each  instrument  is  so  adjusted  as  to 
respond  to  its  own  special  sets  of  waves,  or  vibrations,  with* 
out  regard  to  others.  By  breaking  and  closing  the  circuit 
upon  the  transmitting  electrotome,  so  as  to  form  telegraphic 
signals,  these  are  transmitted  and  taken  up  by  the  corre« 
spondiflg  receiving  apparatus.  Concerning  the  experimental 
trials  which  are  being  made  with  this  remarkable  apparatus^ 
we  learn  that,  while  certain  minot  difficulties  were  shown  to 
exist,  which  it  is  anticipated  may  readily  be  overcome  by 
suitably  modifying  the  transmitting  apparatus,  enough  has 
been  demonstrated  to  show  that  the  invention  is  destined  to 
become  a  very  useful  and  important  one.  It  may  be  re- 
marked, incidentally,  that  one  of  the  peculiarities  of  Mr. 
Cray's  system  lies  in  the  fact  that  while  sixteen  persons  may 
be  using  the  wire,  none  of  their  messages  need  interfere  with 
the  others,  or  become  known  to  any  of  the  others  save  the 
sender  and  the  designated  receiver.  On  September  11th  an 
experiment  test  of  the  apparatus  was  made  on  a  wire  be« 
tween  New  York  and  Boston  (240  miles  in  length),  over 
which  four  separate  messages  were  simultaneously  transmit- 
ted from  Boston,  and  copied  from  four  sounders  by  a  like 
number  of  receiving  operators  in  New  York.  It  must  not 
be  inferred  that  the  number  of  communications  that  may  be 
carried  over  the  same  wire  simultaneously  is  limited  to  six- 
teen, since  in  theory  the  system  knows  no  limit  as  to  num- 
ber, and  in  practice  the  extent  to  which  the  multiple  trans- 
mission is  carried  will  depend  solely  on  the  perfection  of  the 
mechanism.  We  await  the  future  development  of  this  in- 
vention with  much  interest. 

A  brief  abstract  of  the  facts  relative  to  the  industrial  em- 
ployment of  paper  may  not  be  out  of  place,  in  view  of  the 
increasing  importance  of  the  subject. 

It  has  long  been  known  to  chemists  that  certain  sub- 
stances will  act  powerfully  upon  cellulose  (or  vegetable 
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fibre),  and  a  number  of  processes  have  been  devised  fot  util- 
izing these  facts  in  the  arts.    The  peculiar  compound  known 
as  cupro-ammonium  appeara  to  be  an  admirable  solvent  for 
cellulose,  dissolving  it  completely  without  in  the  least  de 
stroying  its  properties.    From  this  solution  the  cellulose 
Can  be  again  precipitated  in  a  perfectly  pure  state  by  the 
employment  of  the  proper  re-agents.    This  observation  has 
already  been  utilized  in  the  manufacture  of  a  number  of 
useful  articles  from  woody  fibre,  paper  stock,  seaweed,  and 
the  like.    It  has  been  employed  in  making  paper  impermea^ 
ble  to  water,  the  sheets  being  simply  immersed  for  a  few 
seconds  in  the  metallic  solution,  then  passed  between  rollers 
and  dried.    Paper  thus  treated  becomes  quite  impermeable 
and  leathery,  resisting  even  the  disintegrating  action  of 
boiling  water.     By  passing  a  number  of  sheets  together 
through  the  rollera,  an  extremely  thick  and  tough  fibre  is 
produced,  which  forms  an  excellent  substitute  for  leather, 
and  for  which  doubtless  a  great  variety  of  nses  will  be 
found.     The  cnpro-ammonium  treatment  of*  paper  has  al- 
ready been  successfully  applied  to  the  production  of  roofing, 
gas  and  water  pipes,  hats,  boats,  clothing,  etc. 

Other  processes  for  the  treatment  of  paper  have  been  de- 
vised, and  of  late  to  some  extent  utilized  in  the  arts.    The 
well-known  paper-parchment,  which  has  only  of  late  years 
come  to  be  properly  valued,  is  prepared,  as  was  discovered 
by  Hoffman,  by  passing  unsized  paper  through  strong  sul- 
phuric acid.    By  this  simple  treatment  it  is  converted  into 
a  substance  closely  resembling  parchment  in  its  appearance 
and  behavior,  being  not  only  remarkably  strong,  bat  also 
quite  impervious  to  water,  hot  and  cold.    A  number  of  me- 
tallic salts,  of  which  we  may  mention  chloride  of  zino  and 
chloride  of  aluminum  or  tin,  also  act  powerfully  upon  cellu- 
lose.    Paper  passed  through  a  solution  of  either  of  these 
substances  is  afiTected  in  the  same  manner,  and  perhaps  quite 
as  decidedly,  as  when  treated  with  cupro-ammonium ;  and 
of  the  aiticle  thus  prepared  quite  a  variety  of  applications 
has  been  made.     When  freshly  prepared,  this  article  can  be 
pressed  into  moulds,  and  made  to  assume  any  desired  form 
by  this  and  other  means.    There  have  been  made  combs, 
knife,  fork,  and  brush  handles,  gas  and  water  conductors, 
and  a  great  variety  of  articles  of  utility  or  ornament.     Even 
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car-wheels  have  been  made  from  it  by  strongly  compressifig 
a  nnmber  of  sheets  together,  and,  if  report  has  not  exagger- 
ated, their  behavior  in  practical  use  is  excellent 
.  Cartan-pierre  (paper- stone),  another  material  prepared 
with  paper,  has  of  late  attracted  much  attention.  As  may 
be  inferred  firom  its  name,  it  is  one  of  the  many  varieties 
cf£ pdpier-machif  and  is  claimed  to  partake  of  the  nature  of 
stone  in  appearance  and  durability,  possessing  at  the  same 
time  a  fibrous  quality  and  a  certaiii  elasticity,  so  that  it 
might  properly  be  described  as  a  manufactured  material 
taking  an  intermediate  place  between  stone  and  wood.  It 
is  therefore  as  a  substitute  for  these  two  materials  that  it 
has  done  most  service,  finding  a  natural  and  inviting  field 
in  all  classes  of  architectural  enrichments,  where  boldness 
and  beauty  make  strength  and  lightness  necessary  to  per- 
manence and  safety. 

While  the  cost  of  its  constituents  prevents  its  competing 
with  stone,  slate,  or  wood  in  their  plain  or  unshaped  condi- 
tions, it  can,  however,  be  produced  in  any  ornamental  form 
very  much  cheaper  than  the  same  article  could  be  manu- 
factured from  the  articles  named,  the  pattern  or  model  of 
the  article  required  being  of  course  a  prerequisite.  In  gen- 
eral, the  material  is  composed  of  carbonate  of  lime  and  paper, 
combined  with  animal  glue,  to  which,  however,  various  other 
articles  are  added,  such  as  flour,  oil,  rosin,  siccatives,  etc.,  de- 
pending upon  the  requirements  of  the  thing  to  be  produced. 
It  is  worthy  of  note  that  it  has  superseded  plaster  of  Paris 
&r  architectural  decorations  in  many  of  the  large  cities  of 
Europe,  and  especially  in  Paris ;  the  plain  walls  and  lines 
being  of  plaster  and  the  adornments  in  carton-pierre. 

The  fact  that  figures  of  great  size  and  very  considerable 
strength  can  be  produced  in  complete  relief  and  very  light, 
has  recommended  its  introduction  very  largely  into  public 
buildings.  It  is  but  a  few  years  since  it  made  its  first  ap- 
pearance in  this  country  as  a  manufacture,  but  native  in- 
genuity had  scarcely  touched  it  before  it  showed  signs  of 
improvement,  and  new  fields  for  its  utilization  were  opened. 
-It  has  been  lately  produced  of  a  nature  that  will  permit  it 
to  successfully  resist  heat  almost  equal  to  slate,  and  without 
that  danger  of  splitting  in  strata  that  renders  the  use  oi 
ornamental  slate  objectionable;  besides  which  the  carton- 
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piSrre  possesses  a  tonghness  to  which  slate  is  a  stranger. 
For  this  reason  it  has  almost  entirely  monopolised  the  orna« 
mental  work  of  mantels;  besides  being  extensively  em*, 
ployed  for  columns,  pedestals,  bases,  clocks,  eta,  marbleized 
in  the  same  manner  as  slate  and  with  as  fine  a  finish. 

As  made  by  the  American  process,  it  paints  better  than 
wood ;  bronzes  almost  eqnal  to  metal ;  marbleizes  with  a 
finish  equal  to  the  natural  stone ;  and,  what  is  especially 
worthy  of  mention,  it  is  said  to  gild  better  than  any  other 
known  material  employed  in  the  arts,  in  consequence  of 
which  it  has,  within  the  short  space  of  six  years,  complete'^ 
ly  supplanted  every  competitor  in  the  field  of  omamenta<* 
tion  for  mirror-frames  and  gilt-work  wherever  it  has  been 
brought  into  competition  with  them.  Its  future  applica^* 
tions,  in  connection  with  papier^machS^  are  almost  unlimited, 
and  together  they  are  quietly  working  quite  a  revolution  in 
certain  directions ;  a  fact  that  will  become  more  and  more 
apparent  as  timber  disappears,  and  increasing  remoteness 
lends  addition  to  its  value. 

In  connection  with  the  processes  in  vogue  for  the  injection 
of  timber  with  preservative  solutions,  we  will  allude  to  what 
appears  to  be  a  decided  improvement  on  the  Bouoherie  sys* 
tem — hitherto  the  best — and  which  was  brought  to  public  no* 
tice  during  the  past  year.  In  this  process — the  invention  of  GK 
B.  Smith — ^a  ring  of  steel  having  a  knife  edge  is  partly  driven 
into  the  butt  of  the  sawed  log,  upon  which  is  fastened  a  cap 
of  cast  iron  by  rods  and  chains  passed  over  the  other  end, 
the  inner  face  of  the  cap  being  planed  so  as  to  afford  a  wa* 
ter-tight  joint  with  the  outer  fiat  side  of  the  inserted  ring. 
The  cap  is  in  connection  with  a  pump,  by  means  of  which 
the  preservative  solution  (any  that  niay  be  desired)  is  forced 
by  hydraulic  pressure  through  the  natural  sap  channels  of 
the  wood,  driving  out  the  sap  before  it  until  it  makes  its 
appearance  at  the  other  end,  when  the  log  will  be  found  to 
be  most  thoroughly  injected,  from  centre  to  circumference, 
with  the  liquid  employed.  The  superiority  of  this  method 
of  injection  over  the  numerous  processes  involving  the  em- 
ployment of  closed  vessels  in  combination  with  high  tem- 
peratures and  pressures,  which  can  only  effect  at  best  a  par- 
tial impregnation  of  the  wood,  and  are  necessarily  attended 
with  a  greater  or  less  amount  of  mechanical  weakening  and 


INDUSTBIAL  FBOGBE88  DURING  THE  YEAB  1875.  cclzxvii 

rupture  of  the  fibre,  will  1>e  apparent,  while  its  great  aim- 
plicity  and  direetness  will  commend  it  to  general  favor. 

A  French  inventor,  M.  De  la  Bastie,  has  Buceeeded  in  pro- 
dueing,  by  a  simple  process,  specimens  of  glass,  perfectly 
clear  and  transparent,  bat  extremely  hard  and  durable^ 
He  calls  the  product  trerre  trempey  or  tempered  glass.  The 
liquid  in  which  the  glass  is  tempered  is  said  to  be  a  com'* 
pound  of  melted  wax  and  resin  and  various  oils,  the  ingre^ 
dients  being  mixed  in  different  proportions  according  to  the 
porposofor  which  the  glass  is  intended.  Into  this  liquid,  heat* 
ed  to  the  desired  temperature,  the  glass,  which  has  reached 
the  required  beat  in  the  oven,  ia  pushed  out  upon  a  metallio 
slide,  and  desoends  by  it  upon  an  inclined  plane  placed  in 
the  vat  The  depth  to  which  it  is  allowed  to  sink  in  the  oil 
is  regulated  by  a  species  of  brake,  which  stops  at  the  proper 
points  It  is  allowed  to  remain  ia  the  bath  for  about  a 
minute,  when  a  self-acting  rake  draws  it  into  a  metal  frame, 
which  is  removed  from  the  vat,  and  the  glass  is  allowed  to 
cooL  Meantime  more  glass  has  taken  its  place  in  the  vat, 
the  operation  being  thus  made  continuous.  This  tempering 
process  is  said  to  add  decidedly  to  its  value,  and  most  ex* 
traordinaty  accounts  of  the  resisting  qualities  of  the  verre 
irempe  have  reached  us;  on  which  account  the  process  prom- 
ises to  become  of  great  importance;  In  this  connection  it 
may  be  added  that,  while  the  idea  of  tempering  glass  is  not 
a  new  one,  attempts  having  repeatedly  been  made  at  glass- 
works to  effect  it,  M.  De  la  Bastie  appears  to  have  been  the 
first  who  has  succeeded  in  solving  a  number  of  practical  dif- 
ficulties, which  appear  to  have  rendered  previous  experi- 
ments  of  this  kind  but  indifferently  successful. 

The  investigations  of  Professor  Eolbe,  of  Leipsic,  brought 
into  great  prominence  last  year  a  new  antiseptic  agent — 
Salicylic  add — which  has  demonstrated  itself  to  be  of  great 
value  in  medicine  and  in  the  arts.  Salicylic  acid  behaves  in 
nearly  every  respect  like  carbolic  acid,  for  which  it  is  rec- 
ommended, and  already  largely  adopted  as  a  substitute.  It 
appears  to  be  equally  powerful  with  the  latter  in  arresting 
fermentation  and  putrefaction,  in  addition  to  which  it  pos- 
sesses the  advantages  of  being  tasteless,  odorless,  and  non- 
poisonous.  As  a  substitute  for  carbolic  acid  in  medicine 
and  surgery,  it  has  already  adiieved  great  popularity. 
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A  number  of  mechaniccU  novelties  are  worthy  of  mention^ 
Of  these,  perhaps  the  most  interesting  is  the  application  of 
the  sand-blast  for  producing  upon  plated-ware  or  silver  a 
lustreless,  very  finely  grained  surface  (called  by  the  trade 
a  satin  finish).  The  usual  method  of  effecting  this  is  by  a 
number  of  swiftly  revolving  brushes,  made  of  fine  wire. 
The  adaptation  of  the  sand-blast  for  this  purpose  is  said  to 
be  perfect.  The  operation  is  exceedingly  rapid,  as  the  ar- 
ticle has  only  to  be  turned  so  that  the  blast  strikes  for  an  in- 
stant upon  the  required  portions,  the  article  being  covered 
by  a  rubber  screen  of  suitable  pattern. — ^A  self-feeding  nail 
machine,  making  sixpenny  nails  at  the  rate  of  800  to  360 
per  minute,  has  lately  been  put  in  operation  at  the  nail  fac- 
tory of  the  Albany  Iron- works. — ^Mr.  M.  Ornm,  of  Philadel- 
phia, has  invented  a  very  simple  and  perfect  method  of  bend- 
ing metal  pipes,  which  consists  in  the  employment  of  a  close- 
ly coiled  spiral  of  square  steel  wire,  of  a  diameter  suited  to 
that  of  the  pipe  to  be  bent.  This  spiral  is  inserted  into  the 
pipe,  and  acts  as  a  flexible  mandrel.  When  the  pressure  is 
brought  to  bear  on  the  pipe,  this  flexible  mandrel  affords  it 
an  equable  though  elastic  support,  and  permits  the  bend  to 
be  accomplished  in  the  most  perfect  manner,  and  in  a  frac- 
tion of  the  time  required  by  the  method  commonly  used. — 
The  so-called  "  Bray  ton  Motor,"  which  attracted  consider- 
able attention  during  the  year,  is  an  ingeniously  contrived 
engine,  operated  by  the  expansive  force  produced  by  the 
combustion  of  a  mixture  of  petroleum  vapor  (or  gas)  and 
air.  It  differs  in  several  essential  features  from  other  gas 
and  vapor  engines.  To  avoid  the  inconvenience  and  loss  of 
time  involved  in  fixing  upon  a  lathe  chuck,  in  the  ordinary 
way,  certain  special  kinds  of  work,  such  as  thin  steel  disks 
or  small  circular  saws,  the  ingenious  artifice  of  converting 
the  chuck  into  a  temporary  magnet  has  been  resorted  to 
with  great  success.'  Under  these  circumstances,  the  steel 
pieces  when  placed  on  the  face  of  the  chuck  are  held  there 
firmly  by  the  magnetic  atti*action,  and  when  finished  can 
readily  be  removed  by  breaking  the  galvanic  circuit  and  de- 
magnetising  the  chiick.  The  same  principle  has  been  ap- 
plied to  machine  tools  for  holding  articles  of  large  diameter 
and  weight.^— The  National  Tube  Works  Company,  in  addi- 
tion to.  making  wrought-iron  pipe  of  unusually  large  size, 
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has  iatrodaced  the  novelty  of  aa  enameled  water-pipe, 
which  they  now  manufacture  of  all  eizes  from  one  eighth  of 
an  inch  to  sixteen  inches  in  diameter.  It  is  claimed  for  this 
iron  coating  that  it  has  been  subjected  to  the  most  severe 
chemical  tests  successfully ;  that  it  will  protect  the  metal  ef> 
fectually  from  rust  or  corrosion  by  acids;  and  that  it  is  indif- 
ferent to  the  action  of  heat  and  cold,  boiling  water,  etc.  For 
domestic  water  supply^  it  would  appear  to  possess  decided 
merits. — ^In  addition  to  our  .allusion  to  the  discovery  of  the 
great  ore-body  (or  bonanza)  on  the  Comstock  lode,  it  is  of 
interest  to  mention  the  opening  of  a  mine  yielding  gold,  sil- 
ver, copper,  and  lead  near  the  town  of  Newbury,  Essex 
County,  Massachusetts.  Several  shafts  are  down,  meeting 
|in  abundance  of  ore,  much  of  which  is  of  high  grade. 

As  the  space  at  our  command  is  limited,  we  may  add,  in 
conclusion,  it  has  been  necessary,  in  our  general  risumiy  to 
curtail  our  remarks  upon  many  important  topics,  to  simply 
allude  to  others,  and  to  omit  all  mention  whatever  of  nume* 
rous  items  of  general  interest.  To  a  large  extent,  however, 
this  fault  is  remedied  by  the  addition  of  the  copious  body 
of  descriptive  items,  which  will  be  found  under  suitable  clas- 
sifications in  another  place. 

TBCHNOLOOY. 

In  the  field  of  Chemical  Technology  we  may  record  that 
Knhlmann  has  devised  the  following  method  of  effecting  the 
regeneration  of  the  manganese  residues  in  the  manufacture 
of  chlorine. 

The  crude  chloride  of  manganese  solution  is  mixed  with 
chalk  (in  order  to  get  rid  of  iron  as  a  carbonate),  and  then 
with  milk  of  lime,  to  convert  the  chloride  of  manganese  into 
oxide.  This  oxide,  after  careful  washing,  is  dissolved  in 
nitric  acid,  the  solution  evaporated,  and  the  dry  residuum 
heated  in  retorts  to  a  tempeiature  sufficiently  high  to  drive 
off  the  nitrogen  as  hyponitrio  acid  and  nitric  oxide,  but  not 
so  high  as  to  decompose  the  binoxide  that  will  have  been 
formed.  These  vapora  are  led  into  and  absorbed  by  the 
hydrated  oxide  of  manganese  obtained  as  a^ove  detailed ; 
the  salt  resulting  is  calcined,  and  the  terminal  stage  of  the 
above  -  described  operation  gone  through  with  it,  and  so 
forth.    In  this  manner  the  process  of  regeneration  can  be 
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carried  on  for  an  indefinite  period,  with  very  little  loss  of 
nitric  acid. 

The  presence  of  lime  in  the  oxide  of  manganese  increases 
the  percentage  of  loss  of  hyponitric  acid,  to  avoi4  which  the 
inventor  recommends  the  employment  of  just  so  much  lime 
afi  will  be  necessary  (the  proportion  by  eqnivalents)  to  ox« 
idize  the  chloride  of  manganese.  By  the  use  of  this  proc* 
ess  Kuhlmann  claims  to  be  able  to  regenerate  88  per  cent 
of  the  superoxide  of  manganese.  By  the  process  of  Weldon, 
which  is  much  simpler  (vide  Annual  Jieccrd^  18Y3,  p.  cxxz 
et  seq*)y  some  70  per  cent,  is  claimed. 

Hargreave^s  improvements  in  the  alkali  manufacture  are 
said  to  be  making  rapid  progress,  while  the  ammonia  process 
is  not  found  to  work  so  well  as  was  at  first  anticipated^ 
Giiineberg  &  Yorster,  of  Cologne,  have  patented  a  process 
of  obtaining  caustic  soda  by  passing  superheated  steam  over 
a  heated  mixture  of  common  salt  and  of  alumina  or  its  hy- 
drate. 

Dr.  Crookes  affirms  that  the  application  of  SprengePs  de- 
vice of  employing  atoniized  liquids  in  operations  where  a 
liquid  is  made  to  act  as  an  absorbent  of  a  gas  has  effected 
a  material  improvement  in  the  production  of  sulphuric  acid. 
In  the  ordinary  process  of  manufacture,  the  sulphuric  acid 
as  contained  in  the  chambers  contains  about  50  per  cent,  of 
water,  which  was  onoe  steam,  and  was  taken  as  such  from 
the  steam-boiler.  Before  condensation  of  this  steam  oc* 
curred,  Uiis  steam  occupied  a  certain  space,  and  moi*eover 
helped  (on  account  of  its  heat)  to  expand  the  bulk  of  other 
gases  used  in  the  formation  of  sulphuric  acid.  In  winter 
time  the  yield  of  acid  is  better,  and  the  consumption  of 
nitre  less  than  in  summer;  and  the  greater  the  chamber 
space  {u  e.,  the  smaller  the  volume  of  gas  allowed  to  pass 
the  chambers  in  a  given  time),  the  less  will  be  the  compara- 
tive consumption  of  nitre,  and  the  easier  will  be  the  con- 
version of  all  sulphurous  into  sulphuric  acid.  Hence,  adds 
Dr.  Crookes,  as  the  lowering  of  the  temperature  of  a  gas  im- 
plies the  shrinkage  of  its  volume,  both  of  which  favor  the 
process  of  sulphuric  acid*raaking,  Mr.  Sprengel  commenced 
to  manufacture  sulphuric  acid  by  means  of  what  has  been 
called  ^^  pulverised  or  atomized  water  or  spray,"  which  he 
injects  into  the  chambers  as  a  substitute  for  steam.    This 
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^fiectfl,  first,  a  saving  of  fuel  equal  to  the  amoant  "whidh  is 
required  to  convert  this  palverized  water  into  steam ;  and, 
second,  a  cooling  of  the  chambers  equal  to  the  loss  of  the 
amount  of  beiat  which  would  have  been  generated  by  the 
combustion  of  the  coal  thus  saved.  To  form  this  spray  an 
atomizer  is  employed,  in  which  a  small  body  of  steam  is 
made  to  escape  from  a  platinum  jet,  under  a  pressure  of 
about  two  atmospheres,  into  the  centre  of  a  flow  of  water. 
With  this  device,  twenty  pounds  of  steam  will  convert 
eighty  pounds  of  water  into  the  finest  spray.  The  jets  are 
arranged  in  the  sides  of  the  chambers  about  forty  feet  apart. 
They  are  supplied  with  water  from  a  tank  above,  while  the 
steam  is  taken  either  from  the  steam-pipes  already  existing 
between  the  chambers,  or  from  smaller  ones  put  in  their 
place.  The  saving  in  coal  effected  by  the  introduction  of 
this  simple  device  is  estimated  by  a  large  manufacturing 
<H>mpiiny  that  has  employed  it  for  some  time  to  be  two 
thirds  of  the  quantity  formerly  burned ;  or,  to  estimate  it 
differently,  the  savings  in  steam,  acid,  nitre,  and  labor  dur- 
ing three  months  amounted  to  five  shillings  per  ton  of  acid. 
The  following  bleaching  processes  are  recorded  by  Braeke* 
buBoh,  who  refers  to  the  fact  that  the  methods  generally 
in  use  are  not  satisfactory.  (1.)  Cotton  and  linen  tissues 
are  brought  in  contact  with  oxide  of  zinc  dissolved  in  lye 
of  potash  or  soda.  In  this  process  there  is  no  bleaching, 
properly  so  called.  The  oxide  of  zinc  combining  with  the 
textile  fibre  merely  masks  the  natural  color  of  the  latter,  or 
perhaps  forms  colorless  compounds  with  the  coloring  mat- 
ters present.  In  connection  therewith,  it  is  noted  that  the 
alkaline  liquids  employed  may  affect  the  tissues.  (2.)  It 
has  been  proposed  to  bleach  wool  and  silk  by  inmiersion  for 
an  hour  in  a  solution  of  one  part  common  salt,  and  one  part 
oxalic  acid,  in  fifty  parts  of  water.  The  influence  of  the 
oxalic  acid  is  certain,  though  unexplained.  .  (3.)  Tessi£  du 
Motay  takes  about  equal  parts  of  the  permanganate  of  soda 
and  of  sulphate  of  magnesia,  and  dissolves  them  in  luke- 
warm water.  The  tissues,  previously  freed  from  grease, 
are  immersed  in  this  bath  until  they  are  covered  with  a 
brown  coating.  They  are  then  placed  in  a  bath  of  sul- 
phuric acid  at  four  per  cent.,  and  rinsed  after  the  brown 
matter  is  removed.    They  may  be  finally  passed  through 
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sulphurous  aoid.  (4.)  Ramsay^a  bleaching  bath  is  formed 
by  sprinkliDg  with  water  equal  parts  of  chloride  of  lime  and 
sulphate  of  magnesia,  by  which  process  the  hypochlorite 
of  magnesia  is  produced.  This  last  process  is  highly  spokea 
o£ 

Upon  the  subject  of  ozone,  Dr.  Hofmann  oflisrs  this  stimu- 
Itts  to  investigators  in  his  late  '*  Bepoit  on  the  Development 
of  the  Chemical  Arts  during  the  last  Ten  Years :"  **  How 
great  would  be  the  influence  of  a  cheap  source  of  ozone 
upon  manufactures  appears  at  once  from  the  fact  that  in 
the  nascent  state  this  body  oxidizes  nitrogen  to  nitric  acid. 
The  presence  of  the  latter  body  in  thunder-rain  has  long 
ago  been  found  to  result  from  this  circumstance.  The  man- 
ufacture of  ozone  would  therefore  involve  nothing  less  than 
the  synthesis  of  this  important  mineral  acid,  obtained  hither- 
to only  from  nitre.  That  in  gras8*bleaching  and  in  disinfec* 
tion  by  means  of  ethereal  oils  we  have  from  time  imme^ 
morial  made  use  of  ozone — generated  in  the  one  case  by 
the  growth  of  grass,  and  in  the  other  by  the  hydrocarbons 
— can  only  serve  to  intensify  our  longing  for  the  technical 
production  of  ozone."  Dr.  Hofmann  refers  also  to  the  fact 
that  the  first  patent  for  the  application  of  ozone  was  re- 
cently granted  in  England,  for  the  purpose  of  forming 
acetic  acid  from  alcohol  without  fermentation.  The  inven- 
tors (Turner  and  Vanderpool)  obtain  ozone  by  blowing  air 
through  a  flame,  and  bringing  it  in  contact  with  a  current 
of  alcohol.  A  very  similar  pixMsess  for  obtaining  ozone  was 
patented  in  this  country,  it  may  be  added,  by  Dr.  Loew,but 
no  account  of  its  practical  application  has  thus  far  trans- 
pired. 

The  CAemical  News^  in  its  notes  from  foreign  sources,  af- 
fords the  following  information  concerning  Hofmann's  proc-^ 
ess  of  utilizing  iron  pyrites.  It  is  well  known  that  the  sul- 
phur employed  in  the  manufacture  of  sulphuric  acid  was 
formerly  obtained  from  Sicily  in  its  native  state.  In  conse- 
quence, however,  of  the  considerable  increase  in  the  export 
duties  levied  thereon  during  the  last  twenty  years,  the  at- 
tempt  was  successfully  made  to  supersede  the  sulphur  by 
iron  pyrites.  The  extraction  of  these  pyrites  is  only  found 
profitable  where  they  occur  in  large  masses.  The  residues 
likewise  contain  such  large  proportions  of  iron  (about  forty 
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pes  cent.)  as  to  entail  large  losses  therefrom  by  the  works, 
while  the  quaDtities  of  the  same  are  so  great  as  to  render  it 
difficult  to  find  room  for  them.  Dr.  Hofmann  has  devised 
the  following  process  for  utilizing  them  on  a  large  scale: 
The  residues  undergo  a  systematic  washing,  the  temperature 
of  the  water  being  about  40""  C.  (lOi""  Fahr.).  To  the  wash- 
ings thus  obtained  salt  is  added  in  the  proportion  of  one 
equivalent  for  each  equivalent  of  sulphuric  acid  present  in 
the  liquid.  The  result  is  sulphate  of  soda,  which  is  separated 
by  cooling  and  crystallization.  This  product  has  numerous 
industrial  applications,  especially  in  the  glass  trade  and  in 
the  soda  manufacture,  and  it  is  obtained  in  the  present  case 
in  quantity  sufficient  to  cover  the  cost  of  all  the  operations. 
The  mother-liquors  remaining  after  the  sulphate  of  soda  has 
been  separated  contain  zinc  chloride,  salt,  sulphates  of  iron 
and  of  zinc,  and  a  further  quantity  of  sulphate  of  soda.  By 
concentration  to  54^  B.,  the  various  salts  are  deposited  with 
the  exception  of  the  zinc  chloride,  which  may  then  be  sep- 
arated. It  has  several  well-known  industrial  applications, 
and  commands  a  good  price.  Or  it  may  be  worked  for 
metallic  zinc,  by  being  first  treated  with  lime  to  convert  it 
into  zinc  oxide. 

The  residue  containing  the  iron  originally  present  in  the 
pyrites,  still  impnrified  with  some  sulphur,  is  dried  for  some 
days  in  the  open  air,  when  the  bulk  thereof  crumbles  to 
powder,  though  there  remain  also  compact  fragments. 
With  regard  to  these  masses,  Dr.  Hofmann  has  observed 
that  the  pulverulent  portions  are  almost  free  from  sulphur, 
which  is  almost  completely  contained  in  the  more  compact 
fragments.  A  simple  process  of  sifting  suffices  to  separate 
the  portion  free  from  sulphur,  which  is  then  ready  for  metal- 
lurgical treatment  as  an  iron  ore. 

Professor  Henry  Wnrtz  has  succeeded  in  devising  a  very 
practical  gravimetric  method  of  gas  analysis  as  a  substitute 
for  the  volumetric  methods  generally  employed.  The  meth- 
od which  he  recommends — and  which  he  has  developed 
with  special  reference  to  the  investigation  of  illuminating 
gases — is  founded  on  the  general  principle  of  submitting  a 
alow  current  of  the  gas  to  be  investigated  to  the  action  of  a 
series  of  agents,  so  selected  and  combined  as  to  absorb  and 
separate  in  succession,  each  by  itself,  the  different  proximate 
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oonstitaents  of  a  gaseous  mixture,  converting  each  into  a 
solid  or  liquid  form,  in  which  condition  they  can  be  weighed 
on  a  balance.  Professor  Wurtz  alludes  in  his  memoir  to 
.the  fact  that  gravimetric  methods  for  gas  analysis  were  sue- 
<2essfully  employed  by  chemists  some  thirty  years  ago,  and 
expresses  hb  surprise  that  so  little  has  been  done  to  de- 
velop their  capabilities.  The  general  outline  of  his  method 
is  about  as  follows :  In  a  crude  coal  gas,  as  drawn  from  the 
hydraulic  main,  the  gas-chemist  should  be  able  to  separate 
and  determine  with  precision  the  following :  (1)  Tar,  sus- 
pended in  the  form  of  spray ;  (2)  Water,  do. ;  (3)  Water,  as 
vapor,  dissolved  in  the  gas ;  (4)  Naphthaline  (condensible) ; 
.(5)  Other  condensible  hydrocarbons ;  (6)  Smoke  and  soot 
(with  dust);  (7)  Ammonia;  (8)  Carbonic  acid;  (9)  Sul- 
phureted  hydrogen;  (10)  Carbonic  oxide;  (11)  Oxygen 
{intermixed  air). 

Of  these  eleven  proximate  constituents.  Professor  Wurtz 
affirms  that  he  has  succeeded  in  separating  with  very  satis- 
factory sharpness  Nos.  1,  2,  3,  6,  7,  8,  9,  and  11,  eight  in 
all,  besides  approximating  to  No.  4  the  naphthaline  in  ex- 
cess. Nos.  5  and  10  ai-e  still  subjects  of  experiment  The 
following  are  the  devices  and  manipulations  employed: 
First.  Arresting  suspended  matter  by  means  of  empty  dry 
flasks,  and  straining  through' cotton  previously  desiccated. 
Absorbing  next  the  ammonia,  by  means  of  re-agents  which 
act  on  no  other  ingredient.  Next,  drying  the  gas  with 
calcium  chloride,  which,  ammonia  being  absent,  may  now 
be  done.  Next,  taking  up  the  sulphureted  hydrogen  by 
a  normal  metallic  salt,  so  selected  or  so  managed  as  to 
give  up  no  water  or  acid  vapor  to  the  desiccated  gas. 
Next,  using  sodic  hydrate  to  absorb  the  carbonic  acid,  with 
ceitain  precautions.  Next,  alkalized  pyrogallol,  or  other 
suitable  agent,  to  absorb  oxygen,  arranged  so  as  to  lose  no 
water.  The  final  (rough)  measurement  of  the  gas  is  then 
made  at  an  observed  temperature  by  a  gas-meter.  The 
whole  process  is  finally  completed  by  a  process  of  distilla- 
tion, either  at  the  ordinary  or  higher  temperature  in  a  cur- 
rent of  the  same  gas  analyzed,  that  has  been  subjected  to 
similar  treatment,  and  thus  freed  from  all  the  ingredients  to 
be  separated  from  each  other.  After  final  weighings,  the 
correct  initial  volume  of  the  gaseous  mixture  is  calculated 
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from  certain  formalad  derived  from  the  crade  meter-indica^ 
tions  and  the  final  weighings.  For  further  details,  we  refer 
our  readers  to  the  memoir  in  full  (vide  Journal  of  the 
Franklin  Institute^  Vol.  LXIX.,  p.  146  et  aeq.). 

Schering  affirms  that  the  burning  of  glycerine  may  be 
readily  effected  in  any  form  of  lamp  which  permits  the 
flame  to  be  brought  directly  above  the  surface  of  the  com* 
bnstible.  A  long  wick  will  not  afford  a  steady  flame,  be* 
cause  of  the  sirupy  consistency  of  the  glycerine*  The 
flame  of  glycerine  is,  like  that  of  alcohol,  very  slightly  lu- 
minous ;  and  as  the  latter  is  of  great  utility  as  a  solvent,  Scher^ 
ing  was  induced  to  experiment  with  the  glycerine  flame, 
with  the  view  of  substituting  the  latter  for  the  alcohol 
flame  for  laboratory  and  other  purposes.  The  results  ob* 
tained  were  quite  satisfactory. 

The  assertion  of  Raoult,  that  pure  cane-sugar  in  aqueous 
solution,  and  with  the  complete  exclusion  of  air  and  ferments, 
would  gradually  undergo  inversion  under  the  influence  of 
light,  has  been  called  in  question  by  Erenssler,  who  has  re- 
peated the  experiment  with  every  possible  precaution.  The 
last-named  chemist  asserts  that  a  pure  sugar  solution,  kept 
in  glass  tubes,  the  open  ends  of  which  were  drawn  out  and 
sealed  with  the  blow-pipe,  after  the  air  contained  therein  had 
been  completely  driven  out,  failed  to  respond  in  the  slightest 
degree  to  Fehling's  test  for  glucose.  Where  the  air  had 
not  been  completely  excluded,  however,  the  contents  of  the 
tubes  upon  examination  indicated  the  conversion  of  from  52 
to  90  per  cent,  of  the  cane-sugar  into  grape-sugar. 

Albumen  for  printing  purposes  is  said  to  be  becoming 
«carce^  and  a  new  source  of  supply  is  greatly  needed.  The 
debasement  of  silks  by  foreign  admixture,  if  we  may  infer 
from  the  comments  of  journals  devoted  to  textile  intei-ests, 
has  of  late  reached  such  a  height  as  to  promise  shortly  to 
rival  that  of  a  class  of  cotton-goods  which  have  added  large- 
ly to  the  notoriety,  if  not  to  the  fame,  of  one  of  the  manufact- 
uring centres  of  England.  A  writer  to  one  of  the  French 
journals  shows  that  the  weighting  of  black  silks — ^which  be- 
gan with  the  modest  aim  of  making  up  for  the  loss  sustained 
in  ungumming — is  now  carried  to  the  extent  of  100, 200,  and 
300  per  cent.  This  increase  of  weight  is  effected  by  treat- 
ment with  salts  of  iron  and  as^tringents,  salts  of  tin  and  cy- 
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anide&  The  balk  is  aagmented  proportionably  to  the 
weight.  The  Bame  writer  points  out  very  clearly  the  evils 
attending  this  excessive  adulteration.  The  chemical  and 
physical  properties  of  the  silk  thus  treated  are  material- 
ly modified.  What  is  sold  as  silk  is,  in  reality,  a  mere  ag- 
glomeration of  heterogeneous  matters  devoid  of  cohesion, 
held  together  temporarily  by  a  small  portion  of  silk.  The 
strength  and  elasticity  of  the  fibre  are  likewise  reduced. 
From  being  in  its  natural  state  one  of  the  most  stable  of 
substances,  and  but  slightly  combustible,  in  its  adulterated 
state  it  burns  like  tinder  if  touched  by  a  flame.  It  is  like- 
wise affirmed  to  be  liable  to  undergo  spontaneous  decompo- 
sition, and  to  absorb  gases  with  the  evolution  of  heat  which 
sometimes  leads  to  actual  combustion.  The  adulterated  silk 
when  burning  scarcely  gives  off  the  characteristic  odor  -of 
animal  matter. 

It  is  of  interest  to  supplement  our  notices  in  last  yearns 
Heeord  of  the  artificial  production  of  vanillin — the  active 
principle  of  the  vanilla  bean  (which  is  now  a  commercial 
operation) — by  reference  to  a  suggestion  for  obtaining  it 
largely  by  another  process.  In  several  manufacturing  oper- 
ations pine-wood  is  treated  in  iron  boilers,  under  high  press- 
ure, with  a  solution  of  caustic  alkali.  The  resulting  liquid 
contains  various  salts  of  soda,  and,  if  the  temperature  has 
not  been  too  great,  among  them  the  soda  salt  of  vanillin. 
Experiments  made  with  the  view  of  establishing  this  fact 
are  conclusive,  its  presence  being  demonstrated  by  the  pres- 
ence of  an  intense  vanilla  odor,  which  becomes  more  promi- 
nent when  the  liquid  is  treated  with  an  acid  and  left  stand- 
ing for  several  days.  It  has  thus  far,  however,  been  found 
impossible  to  extract  the  crystallized  vanillin  from  the 
above-named  liquid,  though  in  all  likelihood  this  consumma- 
tion will  not  be  long  delayed. 

M.  Oerard  gives  the  name  of  Apparatine  to  a  colorless, 
transparent  substance  which  he  obtains  by  heating  starch,  or 
substances  rich  in  starch,  with  caustic  alkali.  The  product 
resulting  from  this  treatment  is  said  to  be  excellently  adapted 
as  a  dressing  for  all  kinds  of  textile  fabrics— -cotton,  woolen, 
or  silk — to  which  it  imparts  a  velvety  gloss  impossible  to 
obtain  by  any  other  mode  of  ti^eatment. 

M.  Paulet's  observations  upon  the  chemical  operations  in- 
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volved  in  the  preservation  of  timber,  contribute  materially 
toward  the  rational  explanation  of  conflicting  and  often  con- 
tradictory results  obtained  in  practice.  This  author's  inves- 
tigations— lately  placed  before  the  French  Academy — were 
devoted  specially  to  the  examination  of  the  destructive  ac- 
tion which  takes  place  in  wooden  railway  sleepers  injected 
with  sulphate  of  copper.  It  is  generally  held  that  the  pro- 
tective action  of  metallic  salts  is  due  to  their  combination 
with  the  ligneous  tissue,  and  especially  with  the  nitrogenous 
matter,  which  is  rendered  insoluble  and  poisonous  to  living 
beings*  This  operation  the  author  claims  to  be  insufficient. 
He  affirms,  from  his  studies  of  the  action  of  metallic  salts, 
and  especially  of  sulphate  of  copper,  upon  the  nitrogenous 
matter  of  wood,  that  the  albumino-cuprio  precipitate  is  not 
absolutely  insoluble  in  water,  and  that  it  is  especially  solu- 
ble in  water  containing  carbonic  acid.  The  nitrogenized 
matter  in  wood  is  partly  soluble  and  partly  insoluble.  The 
soluble  albuminous  portion  is  fixed  by  the  metallic  salt, 
which  combines  also  with  the  insoluble  nitrogenous  matter. 
The  water,  especially  if  charged  with  carbonic  acid,  destroys 
and  removes  this  metallic  compound ;  in  proof  of  which  the 
author  gives  a  number  of  examples,  which  show  that  the 
copper  gradually  passes  out  of  the  combination  and  disap- 
pears altogether,  giving  place  to  the  carbonate  of  lime.  The 
process  is  explained  to  be  as  follows :  The  carbonate  of  lime 
contained  in  the  ballast  is  slowly  dissolved  under  the  influ- 
ence of  the  rain-water,  and  penetrates  gradually  into  the 
wood,  substituting  the  copper.  So  long  as  the  copper  re- 
mains in  its  original  combination,  its  preservative  action 
continues.  The  carbonate  of  lime  is  not  a  septic  agent,  but 
it  eliminates  the  preservative  body  from  its  compounds,  and 
restores  the  matter  to  be  preserved,  if  not  to  its  natural 
state,  at  least  to  one  which  facilitates  the  access  and  the  ac- 
tion of  destructive  agents.  This  theory  is  confirmatory  and 
explanatory  of  the  fact,  long  established  by  observation,  that 
railway  sleepers,  etc.,  are  destroyed  most  rapidly  in  calcare- 
ous soils ;  and  the  affirmation  of  the  impeifect  insolubility 
of  the  albumino-metallie  precipitate,  is  additionally  confirm- 
ed by  the  fact  that  the  injection  of  timbers  with  metallic 
compounds  has  been  found  to  afford  but  little  protection  to 
the  same  where  they  are  immersed  in  fi*esh  or  salt  water. 
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Some  farther  comments  on  the  methods  of  injecting  timber 
with  preservative  compounds  will  be  found  under  the  de- 
partment of  General  Technology. 

It  is  of  importance  to  record  that  Conpier^s  process  for 
producing  aniline  colors  without  the  employment  of  arsenic 
is  being  largely  introduced.  It  appears  that  Coupler  some 
time  ago  succeeded  in  producing  fuchsine  by  the  action,  at 
a  suitable  temperature,  of  hydrochloric  acid  and  iron  in 
small  quantities  on  pure  aniline  and  nitrotoluoL  Although 
it  was  demonstrated  that  the  aniline  red  obtained  by  this 
method  was  identical  with  that  usually  manufactured,  and 
that  the  yield  was  greater  than  where  arsenic  acid  was  used, 
the  process  was  until  lately  very  sparingly  introduced  on 
the  commercial  scale.  Recently,  however,  we  learn,  the  &e- 
adlschaft  fdr  AniUn  MtbrikcUion  of  Berlin  has  erected  new 
works,  where  no  ai^senic  acid  is  used  in  the  preparation  of 
colors.  Not  only  fuchsine,  but  all  the  colors  derived  from 
it,  are  made,  and  all  are  waiTanted  to  be  free  from  this  poi- 
sonous agent.  The  company  is  producing  from  200  to  300 
kilogs.  per  diem,  and  the  product  is  affirmed  to  be  not  only 
pui*er,  but  stronger  than  that  made  from  arsenic  acid.  Being 
entirely  free  from  this  poisonous  substance,  these  dyes  are 
suitable  for  a  great  variety  of  industrial  uses  where  the 
othei*s  have  been  found  to  be  dangerous.  Upon  this  subject 
the  Chemical  News  expresses  the  hope  that,  the  commercial 
success  of  the  innovation  being  demonstrated,  other  manu- 
facturers of  these  dyes  will  adopt  the  new  method,  and  re- 
linquish the  old  arsenic-acid  process,  which,  apart  from  the 
inconveniences  it  has  caused  both  manufacturers  and  con- 
sumers, has  led  to  many  lamentable  accidents. 

Eosin  (from  cdio  daton)  is  the  name  by  which  a  newly  in- 
troduced dye-stuff  has  been  designated.  In  its  solutions  and 
upon  silk  it  is  characterized  by  exhibiting  a  gorgeous  fluo- 
rescence, in  which  the  beautifiil  tints  of  rose  and  garnet  red 
predominate.  It  is  brought  into  commerce  in  the  form  of  a 
brown  red  powder,  with  a  greenish,  metallic  sheen.  It  is 
soluble  in  water  and  in  alcohol. 

Delachanal  and  Mermet  have  devised  a  lamp  for  photo- 
graphic purposes  which  effects  the  continuous  combustion  of 
carbon-disulphide  and  nitrous  pxide.  Riche  and  Bardy  have 
investigated  the  photo-chemical  intensity  of  various  flames, 
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and  give  the  following  tabulation  as  the  correct  expression 
of  the  relative  value  of  several  lights  examined,  in  which  the 
intensity  increases  with  the  figures : 

Relative  Chemical 
Energy. 

Drummond-light 3 

Zinc  barning  is  oxyg^en 4 

Magnesium  lamp 5 

Flame  of  nitrons  oxide  and  carbon-disnlphide  rapor 6 

Flame  produced  bj  leading  nitrons  oxide  into  that  of  carbon- 

disulphide  burning  in  an  open  dish 6-7 

Flame  produced  similarly  by  oxygen 7 

Oxygen  directed  upon  the  flame  of  burning  sulphur 8 

From  the  foregoing  it  appeara  that  the  light  produced  by 
the  combustion  of  sulphur  in  oxygen  is  possessed  of  extraor- 
dinary chemical  energy,  and  may  be  applied  to  photograph- 
ic uses  with  excellent  effect. 

Stein,  in  a  communication  upon  the  subject  of  normal 
weights  and  measures  of  rock-crystal,  remarks  that  Kekul6 
pointed  out,  some  time  ago,  the  fact  that  all  amorphous 
bodies,  whether  produced  by  casting,  rolling,  hammering,  or 
stamping,  are  possessed  of  the  tendency  to  go  over  into  the 
crystalline  condition.  The  molecules  of  such  substances 
he  regards  as  being  in  abnormal  positions  relative  to  each 
other,  and  the  striving  toward  crystallization  is  the  natural 
efibrt  to  assume  the  position  of  equilibrium.  For  these  rea- 
sons, Kekule  objected  to  normal  weights  and  measures  made 
of  metal,  affirming  that  they  could  not  be  relied  upon  to  re- 
main constant ;  while,  on  the  contrary,  this  objection  would 
not  hold  good  of  such  normals  when  constructed  of  a  crys« 
tallized  substance,  as,  for  example,  of  rock-crystal.  Recog- 
nizing the  validity  of  the  foregoing  arguments,  the  author 
has  had  such  weights  and  measures  cut  at  Oberstein.  To 
produce  the  measures,  the  pieces  are  cut  exactly  parallel 
with  the  optical  axis  of  the  rock-crystal,  so  that*  the  main 
axis  of  the  crystal  coincides  with  the  median  line  of  the  rod. 
The  same  rule  is  likewise  observed  with  the  weights,  by 
which  an  unequal  expansion  is  avoided.  These  normal 
weights  and  measures  are  manufactured  at  Oberstein  by  H. 
Stern,  who  has  likewise  devised  a  method  of  attaching  the 
pieces  to  each  other,  when  measures  of  considerable  length 
are  required,  in  such  a  manner  that  any  alteration  of  the 
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scale  of  parts  is  not  possible,  and  the  correctness  of  the  di- 
vision,  as  also  of  the  total  length,  may  be  under  control. 
For  these  weights  and  measures  a  number  of  advantages 
are  claimed.  The  considerable  hardness  of  the  rock-crystal 
(7)  protects  the  weights  from  abrasion  by  usage,  to  which  ob- 
jection all  weights  of  metal  are  open.  The  rock-crystal  is 
even  more  indi£ferent  to  the  action  of  acids  and  alkalies  than 
platinum,  while  it  is  utterly  indifferent  to  oxidation,  to  which 
weiorhts  of  metal  are  more  or  less  liable.  Moisture  has  no 
effect  upon  it,  since  it  is  not  hygroscopic.  Rock-crystal,  as 
compared  with  the  metals,  has  a  very  small  co-efficient  of 
expansion,  on  which  account  the  errora  arising  from  varia- 
tions of  thermometer  and  barometer  are  i*educed  to  a  mini- 
mum. The  weights  are  not  objectionable  on  the  score  of 
expense,  their  cost  being  quite  moderate.  As  produced  by 
Stern,  the  larger  weights,  from  50  grammes  to  1  gramme 
inclusive,  are  made  of  rock-crystal,  the  pieces  having  the 
same  form  as  the  commonly  used  weights  of  gilded  brass, 
while  the  weights  under  1  gramme  are  made  as  usual  of 
platinum.  Fresenius,  who  has  examined  and  employed  them, 
declares  them  to  be  admirably  adapted  for  analytical  work. 
Lewin  impregnates  sandstones  with  a  solution  of  sulphate 
of  alumina,  which  he  follows  with  water-glass.  The  stones 
thus  impregnated  may  be  polished  and  appear  like  marble. 
They  resist  the  action  of  fire  and  of  the  atmosphere,  and  ai*e 
well  adapted  both  in  appearance  and  durability  to  take  the 
place  of  marblea  By  preparing  them  at  a  high  temperature 
the  stones  take  on  a  species  of  glaze,  which  may  be  deco- 
rated with  a  variety  of  colors  to  imitate  colored  marbles  and 
the  like. 
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A-  MATHEMATICS  AND  ASTRONOMY. 

THE   EABLT  USB   OF  THB   DECIMAL  POINT. 

Mr.  J.W.  L.  Glaisber,  in  some  remarks  on  the  history  of  the 
introduction  of  the  decimal  point  into  arithmetic,  concludes 
that  this  invention  must  be  attributed  to  Napier,  the  immor- 
tal inventor  of  logarithms.  The  earliest  work  in  which  the 
decimal  separator  was  employed  seems  to  be  Napiei*'s  post- 
humous work  in  1619,  at  which  time  it  appears  that  he  was 
aware  of  all  the  attributes  that  enable  the  decimal  point  to 
complete  systematically  our  method  of  notation.  About  the 
same  time  Briggs  employed  a  bent  or  curved  line,  for  which, 
in  printing,  he  substituted  merely  a  horizontal  bar  drawn  un- 
der the  figures  that  were  to  be  considered  as  decimals ;  but 
Napier  himself  has  left  so  many  instances  of  the  actual  use 
of  the  decimal  point  as  to  render  it  pretty  certain  that  he 
thoroughly  appreciated  its  use. — Hep,  JBrii.  Aasoc^  1873, 12. 

TABLES   OF  ELLIFTIO  INTEGBALS. 

The  committee  of  the  British  Association,  which  has  for 
some  years  had  in  hand  the  preparation  of  a  list  of  tables  and 
the  calculation  of  new  mathematical  tables,  repoit  the  com- 
pletion of  the  tables  of  the  elliptic  functions,  on  which  six 
or  seven  computers  have  been  constantly  engaged  for  two 
years  past, under  the  superintendence  of  the  Messrs.  Glaisher. 
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These  tables  give  the  foar  theta  functions  which  form  the 
numerators  and  denominator  of  the  three  elliptic  functions. 
The  calculations  relating  to  these  functions  have  been  carried 
to  ten  decimal  places,  and  the  printed  results  will  occupy 
about  four  hundred  pages. — 12  AyX.y  372. 

NEW  FORMULA  FOR  DETERMINING  THE  ALTITUDE  FBOM  BABO- 

METBIC   OBSEBYATIONS. 

M.  St.  Robert,  of  France,  has  published  the  concluding  vol- 
ume of  his  memoirs,  among  which  we  notice  a  new  formula 
for  determining  the  altitude  for  barometric  observations. 
This  formula  embodies  the  results  of  Glaisher's  balloon  ob- 
servations. *  

THE   REDUCTION   OF   ELLIPTIC  INTE6BALS. 

From  a  mathematical  paper  by  Meissel,  Professor  in  Kiel, 
we  take  the  following  theorem,  whose  enunciation  will  be  of 
interest  to  mathematicians.  He  states  that  in  a  great  num- 
ber of  cases  he  has  been  able  to  represent  the  complete  el- 
liptic integral  of  the  second  order  by  means  of  algebraic 
formulsB,  and  demonstrates,  in  general,  that  the  complete  in- 
tegral of  the  second  order  can  be  converted  into  a  complete 
integral  of  the  first  order. — Archiv  der  Mathematik^'lNl.yZZl. 

THE  TRISBCnON   OF  AN  ANGLE. 

The  problem  of  the  trisection  of  a  circular  arc  has  lately 
been  solved  by  Dr.  Hippauf  in  a  simple  manner  by  means  of 
an  auxiliary  curve,  which  may  be  designated  as  the  conchoid 
on  a  circular  base.  This  circular  conchoid  is  the  locus  of  a 
series  of  points  found  by  drawing  through  one  extremity  of 
the  diameter  of  a  circle  a  series  of  lines,  and  finding,  upon 
each,  that  point  which  is  at  a  distance  from  the  circumference 
of  the  circle  equal  to  the  radius.  Having  described  such  a 
circular  conchoid  for  the  circle  an  arc  of  which  we  wish  to 
trisect,  we  draw  the  chord  belonging  to  the  latter  arc,  and 
then  through  the  origin  of  the  conchoid  a  parallel  chord ; 
this  latter  is  equal  to  the  chord  of  the  third  part  of  the  arc 
to  be  trisected.  Three  other  methods  of  effecting  this  tri- 
section are  also  given  by  Hippauf  by  the  aid  of  the  same 
curve ;  and  many  other  curious  properties  are  found  by  Pro- 
fessor Sidler,  who  has  shown  that  this  conchoid  may  also  be 
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described  sis  the  locus  of  the  feet  of  a  series  of  perpendiculars 
let  fall  upon  all  possible  tangents  to  a  circle,  from  a  point 
outside  the  circle,  and  at  a  distance  from  the  centre  thereof 
equal  to  its  diameter.  The  conchoid  is  likewise  easily  de- 
.  scribed  graphically  by  a  point  fastened  to  a  given  circle 
which  rolls  around  a  fixed  circle,  provided  that  the  two  cir- 
cles have  the  same  diameter,  and  that  the  point  be  fastened 
to  the  rolling  circle  at  a  distance  from  its  centre  equal  to  the 
diameter  thereof. — Mitth,  der  Naturf,  Oe8eU,^Beme^  1873,  31. 

BTANDABD  TIMB   IN  PITTSBUBGH. 

The  question  of  the  regular  distribution  throughout  the 
community  of  standard  uniform  time  has  been  well  tested  by 
Professor  Langley,  of  Pittsburgh,  who,  during  the  past  five 
yeara,  has  steadily  extended  the  system  of  telegraphic  con- 
nections between  the  astronomical  observatory  of  that  city 
and  the  railroads  that  centre  therein.  The  magnificent  new 
City  Hall  has  in  its  turret  a  large  tower  clock,  built  by  the 
Messrs.  Howard  of  Boston,  which  by  electrical  connections 
is  made  to  beat,  second  by  second,  in  perfect  unison  with  the 
standard  clock  at  the  observatory.  A  person  at  the  latter 
building  can,  if  necessary,  even  adjust  the  tower  clock  by 
telegraph,  and  can  at  any  moment  ascertain  whether  its  in- 
dications are  correct  or  not.  The  large  bell  of  the  tower  is 
struck  with  the  utmost  accuracy  at  noon,  and  at  every  third 
hour  throughout  the  day  and  night,  and  the  public  apprecia^ 
tion  of  the  convenience  and  utility  of  the  general  system  of 
absolutely  accurate  time  is  noticed  in  the  universal  compari- 
son of  watches  daily  at  the  stroke  of  noon.  This  ordinarily 
causes  a  movement  so  general  and  simultaneous  throughout 
the  city  as  on  the  one  hand  to  amuse  a  stranger,  and  on  the 
other  hand  to  demonstrate  how  nervously  anxious  Americans 
are  to  secure  the  highest  attainable  accuracy  in  the  time- 
keepers on  which  they  depend  for  the  regulation  of  private 
as  well  as  public  business.  During  nearly  two  years  that 
the  system  has  been  in  operation  it  is  stated  that  there  has 
not  been  any  interruption  from  the  failure  of  electric  mecha- 
nism, and  the.  utility  of  the  system  certainly  more  than  justi- 
fies the  expense  which  the  city  has  been  to  in  establishing 
this  now  recognized  public  necessity,  which  can  not  hereafter 
be  dispensed  with.    In  fact,  the  amount  of  time  wasted 
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through  the  discrepaDcies  of  clocks  and  watches  is  y^tj  con- 
siderable, and  is  directly  felt  by  each  individual  in  the  miss- 
ing of  appointments  or  the  needless  loss  of  time  in  waiting. 
On  very  many  accounts  the  country  throughout  the  whole 
region  east  of  the  Rocky  Mountains  would  be  benefited  by 
the  introduction  of  some  uniform  standard  of  time  which 
should  replace  the  innumerable  and  oflen  erroneous  "  local 
times,"  and  by  which  not  only  railroad,  telegraph,  and  stock 
business  might  be  managed,  but  which  should  be  adopted 
also  in  governmental  and  in  private  matters. — Description 
of  the  City  HaU^  Pittaburgh. 

FBOPKSTIES   OF  PBIMJB  NUSCBBBS.. 

As  the  conclusion  of  an  investigation  by  Goering  into  the 
'^Theta"  functions  of  Jacobi,  and  as  an  application  of  his  re- 
sults, the  author  shows  that  every  prime  number  of  the  form 
6m +1  is  always  divisible,  although  only  in  one  special  way, 
into  the  sum  of  a  simple  and  a  triple  square ;  and,  again, 
that  the  product  of  n  prime  numbero  of  the  form  6m +1  can 
always  be  considered  as  the  sum  of  a  simple  and  a  triple 
square. —  Ooering^  Inaugural  Diasertatioriy  1874,  p.  382. 

APPLICATIONS   OF  PEAUCELLIBB  CRLLS. 

Mr.  Darwin  has  given  an  account  of  some  applications  of 
what  are  now  familiarly  known  as  Peaucellier  cells.  Among 
other  things  he  illustrates  the  fact  that  it  might  become  pos- 
sible to  construct  by  means  of  these  a  model  that  shall  give 
an  ocular  and  correct  proof  of  the  elliptic  motion  of  the  plan- 
ets about  the  sun,  under  the  influence  of  the  force  varying  in- 
versely as  the  square  of  the  distance  in  that  fixed  point.  Mr. 
Sylvester  states  that  he  himself  had  attempted  the  same 
problem,  but  failed.  

HAMILTON'S  EQUATION  OF  MOTION. 

A  decided  advance  in  the  principles  of  theoretical  mechan- 
ics seems  to  have  been  made  by  Professor  Miiller,  of  Zurich, 
who  has  developed  certain  considerations  based  upon  what 
is  known  as  Sir  William  Hamilton's  general  equation  of  mo- 
tion. That  distinguished  mathematician  has  shown  that 
when  a  system  of  material  points  moves  under  the  influence 
of  forces  proceeding  from  the  reciprocal  attraction  and  re*" 
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pulsion  of  the  points  of  the  system,  all  the  integral  equations 
of  the  motions  can  be  represented  by  the  partial  differential 
quotients  of  a  certain  fanotion,  called  the  Primary  Function, 
of  their  co-ordinates  in  a  manner  similar  to  that  in  which,  ac- 
cording to  La  Grange,  the  differential  equations  of  the  mo- 
tions can  be  represented  by  the  partial  differential  quotients 
of  a  function  known  as  La  Grange's  function  of  the  forces. 
The  primary  function  of  Sir  William  Hamilton  is  a  complete 
solution  of  the  partial  differential  equations  of  La  Grange's 
function,  as  was  shown  by  Jacobi.  The  integration  of  this 
differential  equation  was  developed  by  Jacobi,  since  whose 
time  the  theory  has  undergone  expansion  in  two  respects, 
by  Zipscbitz  and  Sobering,  to  whose  researches  Mflller  adds 
the  following  propositions:  First,  the  sum  of  such  changes  in 
the  primary  function  and  in  the  expenditure  offeree  as  may 
be  produced  by  the  variations  of  the  initial  and  final  co-ordi- 
nates alone,  is,  in  the  variation  of  every  motion  that  presup- 
poses a  force  function,  and  neither  explicitly  nor  implicitly 
contains  the  time,  equal  to  zero.  This  proposition  be  desig- 
nates as  "The  principle  of  Energy."  Gorrelatcd  to  the  pre- 
ceding is  MtiUer's  second  proposition,  which  he  calls  "The 
principle  of  Action,'^  which  may  be  enunciated  as  follows : 
That  change  of  the  action  which  is  conditioned  by  the  varia* 
tion  of  the  initial  and  final  co-ordinates  alone  vanishes  with 
the  change  of  every  motion  that  presupposes  a  force  function, 
and  does  not  contain  the  time  either  explicitly  or  implicitly. 
Here,  as  in  the  previous  proposition,  if  we  imagine  the  whole 
series  of  constantly  altered  motions  to  be  run  through  with, 
they  will  in  general  be  distinguished  by  different  values  of 
potential  and  kinetic  force  and  energy ;  in  proportion  as  by 
the  mere  alteration  of  the  co-ordinates  the  potently  dimin- 
ishes, so  does  the  kinetic  increase.  These  propositions,  which 
are  represented  by  Mttller  in  algebraic  language,  are  exem- 
plified by  several  applications.  Applying  the  first  proposi- 
tion to  a  simple  case,  he  by  it  develops  the  motion  of  the  or- 
dinary pendulum ;  but  his  most  interesting  results  relate  to 
the  theory  of  heat.  If  according  to  the  mechanical  theory 
heat  be  considered  as  molecular  motion,  the  application  to 
this  hypothesis  of  Mtlller's  "Principle  of  Energy"  leads  im- 
mediately to  the  well-known  first  law  of  thermo-dynamics; 
while,  if  we  apply  to  these  molecular  motions  the  theorem  of 
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action,  we  arrive  at  a  well-known  equation  already  demon- 
strated by  Clausius,  and  equivalent  to  the  60-called  second  law 
of  the  mechanical  theory  of  heat.  We  are  thus  able  to  derive 
these  important  laws  from  the  original  principle  of  Sir  Will- 
iam Hamilton's  theory  of  motion,  and  his  general  equation 
thus  becomes  the  connecting  band  for  the  two  propositions 
of  the  mechanical  theory  of  heat. — 7  -4,  XLVIIL,  274. 

ON  THE   SOLUTION   OF  NUMEBICAL   EQUATIONS. 

A  remarkable  theorem  relative  to  the  solution  of  numer- 
ical equations  whose  roots  are  real  is  given  by  La  Guerre. 
He  first  shows  how  to  draw  a  certain  curve  having  certain 
relations  to  the  equation  to  be  solved,  and  then  demonstrates 
that  if  from  any  point  whatever  of  this  curve  we  draw  two 
lines  at  right  angles  to  each  other,  the  two  points  where  these 
lines  cut  the  axis  correspond  to  the  desired  roota  —  3  ^, 
XXXV.,  467.  

THE  DENSITY   OF  THE  LUMINIFEBOUS  ETHEB. 

In  a  paper  on  the  heat  of  bodies,  Puschcl,  of  Vienna,  at- 
tempts to  explain  this  property  as  consisting  mainly  in  a 
motion  of  ether  identical  with  the  luminiferous  ether ;  and 
concludes  that  we  may  as  the  lower  limit  of  the  density  of 
this  substance  consider  that  it  must  bo  more  than  one  twenty- 
sixth  billionth  of  the  density  of  water. — 12  A^  X.,  278. 

A  FINE   DOUBLE  STAB. 

In  a  recent  number  of  the  monthly  notices  of  the  Royal 
Astronomical  Society,  Mr.  Biimham,  of  Chicago,  gives  an  ac- 
count of  the  discovery  of  the  duplicity  of  iVw  /Scofyir,  which 
is  an  interesting  illustration  of  the  steady  progress  made  in 
detecting  new  double  stars.  As  the  case  now  stands,  the 
star  in  question  is  quadruple.  It  was,  however,  known  to 
Herschel  in  the  last  century  simply  as  a  double  star,  whose 
components  appeared  single  in  his  own,  his  son's,  and  all 
other  large  telescopes,  up  to  the  year  1847,  in  which  year 
Jacob,  at  Madras,  found  that  the  fainter  or  companion  star 
was  itself  double.  In  1873,  with  his  beautiful  six-inch  tele- 
scope by  Alvan  Clark,  atfd  favored  by  his  own  remarkably 
acute  vision,  Mr.  Bumham  writes  that  he  had  examined  the 
star  several  times,  and  was  impressed  by  an  apparent  elonga- 
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tion  of  the  principal  Btar  in  a  direction  nearly  north  and 
south*  Professor  Young,  of  Dartmouth  College,  was  request- 
ed to  examine  it  with  his  splendid  refractor,  and  reported 
that  he  suspected  that  it  was  double,  but  could  not  be  cer- 
tain. During  the  summer  of  1874,  Mr.  Burnham  with  his  six- 
inch  telescope,  Mr.  Newcomb  with  his  great  twenty-six-inch 
refractor  at  Washington,  and  Baron  Dembowski,  at  Florence, 
with  a  nine -inch  telescope,  all  nearly  simultaneously  were 
able  to  see  that  the  principal  star  was  double,  and  to  meas- 
ure the  relative  positions.  We  have,  therefore,  in  this  case  a 
star  which  to  the  naked  eye  appeara  of  the  fourth  magnitude, 
resolved  by  fine  telescopes  and  sharp  eyes  into  four  stars,  of 
the  fourth,  sixth,  seventh,  and  eighth  magnitudes  respectively. 
The  last-named  and  most  distinguished  observer  of  double 
stars  says  that  ^*  this  is  one  of  the  finest  multiple  stars  known." 
There  are  others  of  the  same  kind,  but  none  presenting  the 
same  striking  assemblage  of  brilliant  objects  within  such  nar- 
row bounds. — Sumham  on  Nu  Scorpii. 

BEBSCnEL's   CATALOGUE   OF  DOUBLE  STABS. 

It  is  well  known  to  astronomers  that  Sir  John  Herschel  in 
his  later  years  engaged  himself  in  collecting,  arranging,  and 
revising  the  previous  literary  and  scientific  labors  of  his  life. 
His  general  catalogue  of  all  nebulas  discovered  up  to  1863 
was  published  in  the  Transactions  of  the  Royal  Society  of 
London  for  the  following  year.  His  arrangement  of  all  the 
double  stars  observed  by  his  father.  Sir  William  Herschel, 
was  published  by  the  Royal  Astronomical  Society.  The  last 
great  work  undertaken  by  him  was  that  of  collecting  in  one 
catalogue  all  the  trustworthy  observations  of  multiple  and 
double  stars  which  had  been  recorded  up  to  the  date  of  the 
undertaking.  This  catalogue,  containing  over  10,000  stars, 
together  with  a  synoptical  history  of  all  the  known  observa- 
tions of  about  two  fifths  of  them,  was  completed  at  the  time 
of  the  death  of  Sir  John  Herschel.  It  was  bequeathed  to  the 
Royal  Astronomical  Society,  at  whose  expense  it  has  been 
recently  published.  This  important  work  will  be  welcomed 
heartily  by  those  astronomers  and  amateurs  interested  in 
double-star  observations.  It  unfortunately  does  not  contain 
any  indication  of  the  magnitudes  and  distances  of  the  double 
stars  of  which  it  treats,  but,  by  giving  the  positions  in  right 
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ascension  and  north  polar  distance  of  every  known  double 
star,  it  becomes  a  valuable  aid  to  those  who  may  be  search- 
ing for  new  ones,  or  to  those  who  wish  to  add  to  our  present 
knowledge  of  these  interesting  subjects  of  observation. — 
M&ra.  of  Roy.  Astr,  Soc.j  XL. 

ORBIT  OF  A  DOUBLE   STAB. 

The  double  star,  70,  Ophiitchi^  which  consists  of  a  bright 
yellow  star  of  the  4^  magnitude,  and  a  rose-colored  star 
of  the  sixth  magnitude,  was  firat  observed  by  Sir  William 
Herschel  in  1779,  and  has  since  formed  a  favorite  subject  of 
observation  for  observers  in  both  hemispheres.  Some  com- 
putations it>ased  on  these  observations  have  lately  been  made 
by  Flammarion,  in  order  to  determine  the  apparent  orbit 
and,  if  possible,  the  true  orbit  of  this  sidereal  system.  Flam- 
marion's  results  are  practically  identical  with  those  of  Elin- 
kerfues,  as  deduced  a  number  of  years  ago.  Flammarion, 
assuming  the  parallax  as  determined  by  Erilger,  concludes 
the  distance  of  these  stara  from  the  earth  to  be  1,400,000 
times  that  of  the  sun,  and  the  actual  distance  of  the  two  stars 
from  each  other  to  be  somewhat  less  than  the  distance  of 
Keptune  from  the  sun.  The  relative  movement  of  the  stars 
is,  according  to  Klein,  1.65  that  of  Neptune  and  the  sun. 
The  two  stars  have,  however,  a  common  movement  through 
space,  which  is  three  and  a  half  times  as  great  as  their  orbit- 
al velocities  about  each  other. — 19  (7,  VTIL,  46. 

THE  OBBIT   OF  THE  DOUBLE   STAB  "kU  BOOTIS.^' 

Among  the  theses  published  by  the  University  of  Easan, 
in  Russia,  is  an  investigation  into  the  orbit  of  the  doable  star 
Mu  JBootiSj  by  YenogradskL  Observations  of  this  star  have 
been  made  since  1782,  when  it  was  first  observed  by  the 
elder  Herschel ;  and  its  orbit  has  been  investigated  once  pre- 
viously by  Wilson,  but  the  computations  of  Yenogradski 
take  precedence,  inasmuch  as  he  has  had  access  to  very  ac- 
curate and  long-continued  observations  of  Otto  Struve  $ind 
Dembowski.  During  the  past  ninety  years  the  smaller  star 
has  described  nearly  one  half  of  its  orbit  about  the  larger 
one ;  and  the  mutual  distance  has  diminished  from  one  and 
a  half  seconds  to  less  than  half  a  second.  According  to  the 
present  computation,  the  periodic  time  of  these  stars  is  about 
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one  hundred  and  eighty-two  yejira;  the  inclination  of  the 
orbit  being  47.6  degrees,  and  its  eccentricity  0.5.  The  prob- 
able errora  of  the  measurements  of  the  distance  of  the  stars 
is  scarcely  one  tenth  of  a  second.  According  to  the  ephem- 
eris  published  at  the  conclusion  of  the  work  of  Yenogradski, 
the  relative  movement  of  these  stars  is  at  present  at  its  mnx- 
imnm. — Journal  of  the  Imperial  Uyiiversity  at  Kasarty  XLL, 
311.  

SPECTRA   OF  THE   FAINT  STARS. 

Yogel  States  that  for  some  time  past  he  has  been  almost 
exclusively  occupied  with  the  spectroscopic  investigation  of 
faint  stars.  Among  these  are  some  that  are  distinguished  by 
having  spectra  which  are  sharply  defined  at  the  violet  side, 
but  on  the  red  side  are  broken  up  into  gradually  diminishing 
bands.  These  are  generally  red  stai-s.  By  a  somewhat  care- 
ful study  of  these  spectra  it  seems  to  him  undoubted  that 
their  discontinuity  is  only  apparent,  being  brought  about 
by  dark  bands  of  absorption,  which,  as  we  must  assume,  are 
the  consequence  of  the  absorption  of  the  rays  of  light  by  the 
atmospheres  suiTOunding  these  stars.  The  only  rational 
classification  of  star  spectra  is,  according  to  him,  into  the 
following  three  classes:  1.  Stars  whose  temperature  is  such 
that  the  metallic  vapors  contained  in  their  atmospheres  can 
exert  only  a  very  slight  absorptive  effect.  2.  Stars  whoso 
atmospheres,  as  in  the  case  of  our  sun,  are  distinguished  by 
powerful  absorption  due  to  vaporized  metals.  8.  Stars  whoso 
temperature  is  so  lowered  that  the  materials  which  compose 
their  atmospheres  can  combine  together.  In  the  latter  class 
Vogel  embraces  both  the  third  and  fourth  types  of  spectra 
established  by  Secchi. — Astronom,  Nachrichteriy  LXXXIV., 
115.  

ON  THE   SCINTILLATION  OF  THE   STARS. 

Montigny  has  lately  presented  to  the  Royal  Academy  of 
Brussels  a  continuation  of  his  researches  on  the  scintillation 
of  the  stars.  In  this  work  he  has  studied  not  only  the 
number  of  bands  in  the  spectra  of  the  stars,  but  also  their 
growth,  and  especially  the  obscurity  of  the  lines  and  zones 
which  characterize  the  bands.  Making  use  of  the  obser- 
vations of  Secchi,  he  thinks  he  has  been  able  to  show  with 
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considerable  exactness  the  connection  between  the  fi'eqaency 
of  the  scintillations  and  the  characters  of  the  spectra,  hav- 
ing regard  especially  to  the  four  types  that  have  been  pro- 
posed by  Secchl  The  comparison  of  his  own  and  Secchi's 
observations  leads  him  to  the  conclusion  that  the  stara  which 
have  been  chosen  as  showing  spectra  typical  of  the  fii*st  and 
second  classes  are  also  those  which  have  the  most  frequent 
scintillations.  The  typical  stars  of  the  fourth  class  of  spec- 
tra are  those  whose  scintillation  is  the  most  feeble.  Those 
stars  of  the  first  class  which  scintillate  less  than  the  typical 
stars  are  in  general  distinguished  by  having  less  numerous 
spectral  lines.  These  conclusions  he  subsequently  finds  con-, 
firmed  by  the  observations  of  Huggins  and  Miller.  His  es- 
say concludes  by  a  calculation  of  the  actual  difierences  be- 
tween the  lengths  of  the  routes  through  the  air  of  the  com- 
ponents of  the  light  of  any  star,  and  this  leads  him  to  a  for- 
mula which  is  applicable  to  the  calculation  of  the  relative 
frequency  of  the  scintillations  of  various  stars  at  different 
zenith  distances. — J^uU.  JRoy.Acad,  of  Belgium^  1874, 300. 

THE  STRUCTUBB   OF  SOLAB  SPOTS, 

The  study  of  the  solar  spots  has  very  wisely  been  made  a 
matter  of  especial  attention  at  the  observatory  of  Allegheny 
City,  Pennsylvania,  and  Professor  Langley,  the  director  of 
that  institution,  has  the  credit  of  having  published  the  finest 
photographs  and  engravings  that  have  ever  yet  illustrated 
the  subject.  From  the  very  cautious  wording  of  a  recent 
communication  from  him,  we  gather  that  among  the  typical 
characteristics  of  the  solar  phenomena  he  has  observed  the 
following  new  points :  1.  The  filaments  both  of  the  penumbra 
and  of  the  umbra  are  all  disposed  in  curves,  which  partake  of 
the  spiral  type,  bearing  witness  to  the  existence  of  a  force 
directed  toward  the  centre  of  the  spot ;  but  it  does  not  ap- 
pear that  a  uniform  direction  of  rotation  prevails,  since  some 
of  the  filaments  turn  to  the  one,  and  some  to  the  other  di- 
rection, while  some  have  a  distinct  double  curvature.  2.  The 
filaments  grow  progressively  brighter  toward  their  extremi- 
ties, no  matter  whether  they  are  long  enough  to  reach  from 
the  photosphere  to  the  edge  of  the  penumbra,  or  whether 
they  are  shorter  than  this.  8.  He  finds  the  blackest  part  of 
the  spot  to  be  intrinsically  very  bright,  and  its  reddish-brown 
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masses  are  by  bis  telescope  resolved  into  filaments  analogous 
to  the  penumbral  ones,  being  disposed  in  carves,  and  having 
brighter  extremities,  as  if  their  ends  curled  upward.  Lang- 
ley  sees  no  evidence  of  crystalline  forms,  but  judges  rather 
that  we  seem  to  look  down  through  increasing  depths  of 
transparent  whirling  vapor,  visible  objects  growing  fainter 
till  lost  to  sight  at  an  unknown  depth  below  the  surface. 
The  striking  forms  seen  in  the  solar  atmosphere  are,  he  thinks, 
most  nearly  typified  by  certain  rare  types  of  cirrus  clouds  in 
our  own  atmosphere.  In  very  many  spots  Mr.  Langley  rec- 
ognizes the  movement  of  one  stratum  of  solar  atmosphere 
over  another. — 4  i>,  IX.,  192. 

AGBSBMENT  OF  SECCHl^S  VIEWS  "WITH  PBOFESSOB  LAKGLET's. 

The  very  beautiful  solar  drawings  published  in  the  Amer- 
ican and  Italian  journals  by  Professor  Langley,  of  Allegheny 
City,  together  with  the  announcement  of  the  conclusions 
reached  by  him  from  his  study  of  the  solar  spots,  has  called 
forth  some  remarks  by  Secchi,  of  Rome,  in  which  the  latter 
seems  to  claim  a  ceitain  amount  of  priority  in  respect  to 
the  ideas  of  Langley,  and  to  maintain  that  they  agree 
with  each  other  to  a  very  considerable  extent.  This,  how- 
ever, can  only  be  true  in  case  Secchi  relinquishes  certain  of 
his  long-held  theories,  and  it  is,  therefore,  important  to  put 
on  record  his  conversion  to  the  views  of  Professor  Langley. 

WHITE  LINES   IN  THE   SOLAB  SPECIBUH. 

Mr.  Hennessy  writes,  from  Massorie,  to  Professor  Stokes, 
that  he  has  observed  in  the  solar  spectrum  certain  white 
lines  for  whose  existence  he  is  unable  to  account.  He  can 
not  think  that  these  are  due  either  to  the  instrument  or  to 
the  latitude  of  the  station.  The  white  lines  in  question  can 
not  be  described  as  absolutely  white,  yet  they  closely  re- 
semble threads  of  white  frosted  silk  held  in  the  sunlight. 
They  are  best  seen  about  noon. — 7  -4,  XLVIIL,  306. 

PHOTOGBAPHS  OF  STELLAB  SPECTBA. 

Mr.  Lockyer,  in  a  recent  lecture  on  spectrum  photography, 
gives  great  prominence  to  the  admirable  labors  of  Messrs. 
Rutherford  and  Draper  in  New  York  City,  stating  that  the 
latter  gentleman  has  not  only  taken  the  most  perfect  photo- 
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graph  of  the  solar  spectrum  yet  obtained,  but  has  succeeded 
in  getting  an  admirable  photograph  of  the  spectrum  of  a 
star.  It  will  thus  become  possible  to  study  any  changes  that 
may  take  place  in  the  constitution  of  the  stara  or  the  sun  by 
the  comparison  of  these  photographs  with  such  others  as 
may  be  taken  at  some  future  time. — 12  A^  X.,  255. 

ZOLLNEB^S  THBOST  OF  THE  SOLAR  SPOTS. 

The  theory  of  Zollner  as  to  the  constitution  of  the  sun 
and  its  spots  has  been  thus  described  by  him:  The  sun 
is  a  glowing  liquid  body,  surrounded  by  a  glowing  atmos- 
phere ;  in  the  latter,  at  a  certain  distance  above  the  fluid 
surface,  there  floats  a  covering,  constantly  renewing  itself, 
of  shining  clouds,  like  our  own  cumuli.  At  those  places 
where  the  cloud  canopy  is  thinned,  or  dissipated,  there  arise 
on  the  glowing  surface,  by  reason  of  poweriful  radiation,  the 
slag-like  products  of  cooling.  These,  therefore,  lie  deeper 
than  the  general  level  of  the  shining  clouds,  and  form  the 
nuclei  of  the  sun  spots.  Above  these  cooled  regions  there 
are  formed  descending  currents  of  air,  which  give  rise  to  a 
circulation  of  the  atmosphere  around  the  edges  of  the  islands 
of  slag,  to  which  circulation  the  penumbra  owes  its  origin. 
The  cloud-like  results  of  condensation,  which  are  fortned 
within  the  region  of  this  circulation,  have  their  shape  and 
temperature  determined  by  the  nature  of  the  circulation 
itself,  and  must,  therefore,  in  consequence  of  their  lower 
temperatures,  appear  less  brilliant  than  the  other  portions 
of  the  cloud  canopy  of  the  solar  surface,  and  seem  depressed 
like  a  funnel,  by  reason  of  their  descending  motion  above 
the  spot.  The  exterior  edge  of  the  penumbra  is  at  the  level 
of  the  shining  canopy. — Poggeiidorff  Annalen^  CL.,  800. 

ANCIENT   OBSERVATIONS   OF  SOLAR  SPOTS. 

In  the  29th  volume  of  the  meteorological  observations  at 
Lyons,  France,  an  account  is  given  of  some  early  obser\'a- 
tions  of  the  solar  spots  made  by  Father  Beraud.  In  1741, 
on  the  8th  of  April,  he  observed  eight  pretty  large  spots  on 
the  sun.  From  the  16th  to  the  80th  a  remarkable  spot 
fixed  his  attention.  It  was  composed  of  an  obscure  portion 
of  irregular  form,  situated  between  two  black  points,  the 
whole  enveloped  by  a  brown  cloud  composed  of  small  black 
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points.  The  whole  had  a  ronnd  form,  whose  apparent  diam- 
eter was  55  minutes  of  arc,  or  three  times  the  diameter  that 
the  earth  wonld  appear  to  have  if  placed  at  the  same  dis- 
tance.—1  3  B,  III.,  1 34.        

THE   BOLAB   ATMOSPHEBB. 

Z5llner  has  published  in  detail  his  defense  of  his  views  as 
to  the  nature  of  the  solar  spots,  basing  his  reasoning  prin- 
cipally upon  laws  announced  by  Kirchoff  in  his  investiga- 
tions of  the  solar  spectrum.  He  first  shows  that  if  the  low- 
est strata  of  the  solar  atmosphere  radiate  as  intensely  as 
they  absorb,  clouds  in  that  atmosphere  will  be  scarcely  dis- 
tinguishable, so  far  as  any  difference  of  brightness  is  con- 
cerned between  them  and  the  neighboiing  atmosphere ;  and, 
secondly,  he  states  that  it  is  not  sufficient  to  assume  the  ex- 
istence of  clouds,  but  that  some  reasonable  cause  must  be 
assigned  for  their  continued  existence  for  weeks  and  months. 
In  his  exhaustive  analysis  he  shows  that  local  cooling  can 
not  be  explained  by  conduction  of  heat,  and  that,  therefore, 
up-rushing  or  down-rushing  currents  of  cooling  gas  can  not 
be  produced  by  this  cause.  The  influence  of  radiation  being 
thus  the  only  resource  left,  he  draws  analogy  between  the 
solar  spots  and  the  formation  of  dew  in  the  earth,  and  seek- 
ing those  circumstances  under  which  the  radiation  from  the 
surface  of  a  body  is  localized  for  the  longest  time,  he  finds 
that  such  radiation  proceeds  most  freely  when  the  body  is 
a  solid ;  hence  he  concludes  the  solar  spots  to  be  of  a  solid 
nature. — Poggendorff  Annalen^  CL.,  298. 

THE  DIMENSIONS   OF  THE   SUN. 

Some  of  the  results  of  the  studies  of  Secchi  having  been 
severely  criticised  by  Anwers,  he  has  recently  edited  a  work 
by  Father  Rosa,  which  will,  in  part,  serve  as  an  answer  to 
these  criticisms.  The  investigations  of  Rosa  and  Secchi  are 
based  upon  observations  made  during  the  past  hundred  years 
at  Greenwich,  Dorpat,  and  Konigsberg,  and  Secchi  believes 
that  they  show  that  the  body  of  the  sun  must  be  considered 
as  consisting  of  two  quite  independent  masses,  viz.,  a  solid 
nucleus,  surrounded  by  an  atmosphere  of  gas.  Instead  of  the 
solid  nucleus,  we  may  also  undei*stand  the  central  portion 
to  be  a  mass  of  iras  in  such  a  state  of  condensation  that  it  is 
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to  a  great  extent  independent  of  its  lighter  envelope.  The 
photosphere,  according  to  these  authors,  is  subject  to  period- 
ical variations,  which  are  not  directly  due  to  the  force  of 
gravitation.  The  force  which  specially  deforms  the  pho- 
tosphere is  intimately  connected  with  that  which  affects  the 
secular  movement  of  the  centre  of  gravity  of  the  sun,  as  has 
been  shown  by  Le  Verrier.  The  secular  changes  of  the  pho- 
tosphere and  of  terrestrial  magnetism  are  subject  to  a  simul- 
taneous oscillation  of  sixty-six  and  two-third  years,  similar 
to  that  equal  period  to  which  the  perigeum  of  the  apparent 
solar  orbit  is  subject. — 19  (7,  VIIL,  33. 

ON   SOLAS  RADIATION. 

One  of  the  most  comprehensive  investigations  into  the 
subject  of  solar  radiation  is  that  recently  published  by  the 
Rev.  F.  W«  Stowe,  based  on  five  yeara'  observations  at 
twenty-five  stations,  with  the  black  bulb  maximum  ther- 
mometer in  vacuo,  freely  exposed  to  the  sun  and  air  at 
the  height  of  at  least  four  feet.  By  the  amount  of  solar 
radiation,  he  understands  the  excess  of  the  reading  of  the 
solar  thermometer  above  that  of  the  ordinary  maximum 
thermometer  placed  in  a  double  -  louver  screen.  Incident- 
ally he  mentions  that  the  solar  thermometer  seldom  reads 
above  140""  Fahr.  in  England,  and  that  134''  is  the  high- 
est temperature  on  his  records.  The  radiation  attains  its 
maximum  in  May.  This  is  to  be  attributed  to  the  preva- 
lence of  northerly  winds,  and  consequent  dryness  of  the  at- 
mosphere. December  is  the  month  of  least  radiation.  In 
this  statement  we  take  account  only  of  the  maximum  amounts 
of  radiation  during  clear  days  in  those  months.  The  west- 
ern stations  in  England  show  more  radiation  than  the  east- 
erly ones.  The  neighborhood  of  the  sea  appears  to  some- 
what diminish  solar  radiation  during  the  summer,  which  he 
attributes  to  the  fact  that  the  air  from  the  sea  is,  for  the 
most  part,  heavily  loaded  with  vapor  during  the  summer 
season.  The  excess  of  radiation  at  western  stations,  ho  is 
inclined  to  attribute  to  the  greater  purity  and  coolness  of 
the  air,  and  its  freedom  from  haze.  As  regards  secular 
change,  he  found  the  radiation  decidedly  in  defect  in  the 
early  summer  of  1870,  but  in  excess  in  1872,  a  result  which 
may  have  resulted  from  the  presence  of  a  colder  stratum 
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of  air  ia  unsettled  weather,  and  in  part,  also,  from  increased 
reflection  from  the  clouds.  In  speaking  of  the  defects  of  the 
solar  thermometer  as  a  means  of  measuring  the  intensity 
of  solar  radiation,  he  states  that  when  a  perfect  actinometer 
is  proposed  for  general  use  by  meteorologists,  the  blackened 
bulb  in  vacuo  must  give  place  to  it ;  but  in  the  mean  time 
it  is  the  best  instrument  that  can  be  used  for  ordinary  ob* 
sei*vations.  Among  the  defects  experienced  in  the  use  of 
this  thermometer  is  its  liability  to  be  influenced  by  reflec- 
tion from  neighboring  bodies.  The  reflection  from  the  il- 
laminated  side  of  a  cloud  is  very  great.  In  this  respect,  Mr. 
P.  Harrison  stated  that  he  was  able  to  confirm  Mr.  Stowe's 
conclusions.  —  Q^ar.  Jour.  Meteor,  Society  of  London^  II., 
205.  

6OLAB  KADIATION. 

At  the  physical  observatory  at  Montsonris,  near  Paris, 
regular  observations  are  made  of  the  radiation  of  the  sun 
by  means  of  a  simple  actinometer.  If  the  atmosphere  were 
perfectly  diathermanous  and  the  days  of  uniform  length,  the 
average  power  of  the  sun,  allowing  for  its  varying  distance, 
would  be  the  same  throughout  the  year,  and  may  be  placed 
at  100^  But  through  the  influence  of  the  variable  amount 
of  moisture  and  cloud,  and  the  variable  lengths  of  the  days, 
the  actinometric  power  varies ;  and,  according  to  the  ob- 
servations at  Montsonris,  while  it  is  theoretically  in  De- 
cember about  31%  and  in  June  77°,  of  our  arbitrary  scale,  it 
was  actually  observed  to  be  in  December  29°,  and  in  JunjB 
68°,  showing  that  the  earth  received  during  those  months  in 
1873  and  1874  slightly  less  heat  than  the  averasje. — 19  (7, 

vm.,iu.  ^     • 

STUDIES   ON  SOLAB  BADIATION. 

M.  Desains  has  attempted  to  resolve  an  important  meteor- 
ological problem :  viz.,  to  determine  the  total  weight  of  the 
vapor  of  water  contained  in  the  atmosphere  in  a  given  re- 
gion. He  has  made  preliminary  observations  at  Lucerne 
and  Rigi  Culm,  and  from  these  he  deduces  the  absorption 
of  solar  heat  due  to  a  thickness  of  one  centimeter  of  water. 
He  states  that,  by  a  long-continued  series  of  observations  of 
•a  similar  kind,  he  hopes  to  be  able  to  compile  hygrometric 
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tables  which  will  give,  for  any  observed  intensity  of  solar 
radiation,  at  two  stations,  the  corresponding  total  weight  of 
the  vapor  of  water  contained  in  the  entire  atmosphere.  At 
Paris  he  finds,  for  instance,  that  for  equal  thicknesses  of  air 
its  diathermancy  varies  from  -^  to  t%^,  which  variations  are 
greater  than  those  which  would  have  been  obtained  by  in- 
terposing or  removing  a  screen  of  water  one  centimeter 
thiok.--2  ^,  XXXIV.,  230. 

MEASURING  THE  CHEMICAL  ACTION  OF  SUNLIGHT. 

Dr.  Phipson  says  that  many  years  ago  he  made  some  ex- 
periments on  the  measurement  of  the  chemical  action  of 
the  solar  rays,  and  described  an  accurate  method  of  effecting 
it.  Having  discovered  that  a  colorless  solution  of  molyb- 
date  of  ammonia  in  sulphuric  acid  became  greenish  blue 
when  exposed  to  the  sun,  and  colorless  again  during  the 
night,  and  that  the  amount  of  chemical  action  exerted  to 
produce  this  tint  may  be  accurately  determined  by  using 
a  dilute  solution  of  permanganate  of  potash,  he  suggests  that, 
in  order  to  possess  a  perfectly  accurate  process  by  means 
of  which  to  determine  the  chemical  intensity  of  solar  light, 
we  have  only  to  expose  always  the  same  quantity  of  the 
substance  to  the  light  for  the  same  period  of  time,  and  then 
determine  the  tint  produced  therein  by  the  action  of  the 
sun's  rays. — 1 8  A^  XX.,  1 24. 

THE   TEMPEKATUfiB   OP  THE   SUN. 

The  two  methods  of  making  the  measurements  of  solar 
heat  may  be  described  as  the  dynamic  method  and  the 
static  method.  The  former  is  that  on  which  the  pyrhe- 
liometer  of  Pouillet  is  based;  in  which  method  a  ther- 
mometer is  exposed  alternately  in  the  shade  and  in  the 
sun.  In  the  static  method  the  thermometer  remains  per- 
manently subject  to  solar  radiation ;  until  the  temperature 
indicated  by  it  becomes  stationary,  at  which  time  the  tem- 
perature of  the  thermometer  and  that  of  the  inclosure  are 
noted.  The  principle  on  which  the  static  method  is  founded 
has  been  investigated  by  Vicaire,  whose  results  have  lately 
been  further  modified  and  improved  upon  by  Violle,  who 
shows  how  to  take  account  of  the  diameter  of  the  bulb  as 
well  as  its  own  radiation;  he  has  made  investigations  into* 
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the  temperature  of  the  san,  the  radiation  of  the  sky  border- 
ing the  sun,  and  the  general  absorption  of  the  solar  atmos- 
phere.—7  -4,  XLVIIL,  168. 

YABIABIUTT   OF  SOLAB  TXMPEBATXTBSS. 

Mr.  Blandfordy  of  Calcatta,  gives  the  results  of  his  studies 
into  the  variability  of  solar  temperatures  as  indicated  by  the 
maximum  black  bulb  in  vacuo  solar  thermometer.  Mr.  Bland- 
ford's  investigations  are  based  upon  observations  made  from 
1868  to  1874  at  stations  in  India,  and  his  results  seem  very 
striking,  if  not  absolutely  conclusive,  as  to  the  direct  varia- 
tion of  the  solar  heat  with  the  number  of  the  spots  and  prom- 
inences. The  absolute  maximum  temperature  of  the  sun 
seems,  according  to  his  diagram,  to  have  been  reached  in 
February,  1871.  Unfortunately  the  highest  sun  tempera- 
tures recorded  by  his  thermometers  occurred  not  on  days 
that  wore  cloudless,  with  a  very  dry  atmosphere,  but  on  those 
in  which  there  was  a  considerable  proportion  of  cloud  and 
frequent  rains.  The  effect  of  the  heat  reflected  from  the 
edges  of  the  cumulus  clouds  upon  his  thermometers  seems 
not  to  have  been  duly  considered  by  him. 

THE  TEMPEBATUSE   OF  THE   SUN. 

An  improved  method  of  investigation  to  determine  the 
temperature  of  the  sun  has  been  put  in  execution  by  Violle, 
who  describes  his  apparatus  as  consisting  essentially  of  two 
concentric  and  spherical  envelopes  of  brass.  In  the  centre 
of  the  interior  one  is  the  bulb  of  the  thermometer,  while  be- 
tween the  two  envelopes  a  continuous  current  of  water  cir- 
culates. The  exterior  surface  is  highly  polished,  while  the 
interior  surface  of  the  interior  sphere  is  covered  with  lamp- 
black. The  experiment  is  conducted  by  first  determining 
the  temperature  shown  by  the  interior  thermometer  without 
exposure  to  the  sun  and  then  the  temperature  as  shown  dur- 
ing the  exposure  to  the  sun  and  after  it  has  become  station- 
ary under  the  influence  of  the  solar  rays.  The  conclusions 
that  can  be  drawn  from  this  apparatus  de]>end  upon  the  em- 
ployment in  succession  of  different  thermometers  and  differ- 
ent apertures  of  the  diaphragm  which  allows  the  solar  rays 
to  fall  upon  the  thermometer.  Violle  has  made  a  very  care- 
ful investigation  into  all  the  influences  which  can  affect 
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the  indications  of  the  thermometer,  and  from  some  pre- 
liminary experiments  finds  that  the  temperature  of  the 
sun,  after  making  the  correction  for  the  absorption  of  the 
terrestrial  atmosphere,  is  1354°  Centigrade. — 7-4,  XL VIII., 
236.  

THE  TSMPEBATUSE   OF  THB   SUN. 

We  have  already  mentioned  the  interesting  researches  of 
Violle  upon  the  measurements  of  the  temperatures  of  the 
heavenly  bodies,  and  have  now  to  record  a  preliminary  but 
very  approximate  result  arrived  at  by  him  for  the  tempera- 
ture of  the  sun,  the  correction  being  made  for  the  absorptive 
influence  of  the  earth^s  atmosphere.  He  defines  the  true 
temperature  of  the  sun  as  that  which  must  be  possessed  by 
a  body  of  the  same  apparent  diameter  as  the  sun  in  order 
that,  endued  with  an  emissive  power  equal  to  the  mean  emis- 
sive power  of  the  suji,  it  may  emit  in  the  same  time  the  same 
quantity  of  heat  as  the  sun.  The  observations  made  by  his 
iustrument,  described  in  the  previous  note,  by  a  method  which 
he  characterizes  as  the  dynamic  method,  have  enabled  him 
to  determine  the  emissive  power  for  heat  of  steel  afler  fusion, 
just  as  it  issues  from  the  Martin-Siemens  furnace,  and  he 
finds  it  corresponds  to  a  temperature  of  1600°  Centigrade. 
If  now  we  assume  that  the  mean  emissive  power  of  the  sun 
is  sensibly  equal  to  that  of  steel  in  fusion,  we  arrive  at  the 
value  of  2000°  Centigrade  for  the  true  temperature  of  the 
sun's  surface. — 7  -4,  XL VIII.,  396. 

BEFLECTI27G  POWEB   OP  THE   PLANET  MEBCUBY. 

Zollner  has  extended  to  the  planet  Mercury  a  series  of 
photometric  observations  similar  to  those  made  by  him 
some  years  ago  upon  the  moon.  The  observations  made, 
upon  two  especially  favorable  evenings,  gave  him,  for  the 
relative  brightness  of  Jupiter  and  Mercury,  the  ratio  2.7 
in  one  case,  and  3.2  in  the  other.  A  comparison  of  the 
peculiarities  of  the  results  for  Mercury  and  the  moon  leads 
him  to  the  conclusion  that  Mercury  is  a  planet  whose  su- 
pei'ficial  condition  very  nearly  agrees  with  that  of  the 
moon ;  that  also,  like  the  moon,  it  probably  possesses  no 
atmosphere.  The  reflecting  power,  or  albedo,  of  Mercury 
is  the  least  of  all  the  planets,  and  even  less  than  that  of 
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the  moon.  Zollner  also  makes  a  very  ingenious  attempt 
to  determine  the  albedo  of  the  earth,  and  the  law  of  the 
variable  intensity  of  the  light  that  will  be  exhibited  by  it, 
in  its  various  phases,  as  seen  from  a  distant  planet.  Con- 
cerning his  attempt  to  determine  this  albedo  through  ob- 
servations of  the  dark  limb  of  the  moon,  he  states  that,  al- 
though the  results  can  scarcely  be  accepted  as  having  much 
accuracy,  they  nevertheless  show  the  practicability  of  the 
method.— 19  (7, 1874, 150. 

THE   ATMOSPHEBE   OF   VEXUS. 

Lohse  has  investigated  what  would  be  the  effect  and  ap- 
pearance of  a  spherical  gaseous  mass  passing  over  the  solar 
disk  as  seen  from  the  earth,  and  has  sought  to  apply  his  re- 
sult to  the  possible  effect  of  the  atmosphere  of  Venus  on 
the  phenomena  of  the  Venus  transit.  In  conclusion,  he 
states,  with  reference  to  the  so-called  black-drop  phenom- 
enon, that  if  the  atmosphere  of  Venus  has  a  density  so 
great  that  it  unites  the  solar  rays  in  one  point  lying  be- 
tween Venus  and  the  earth,  it  must  then  have  the  same 
effect  as  an  opaque  body — that  is  to  say,  the  solar  limb 
will  by  this  atmosphere  be  broken  or  indented  before  the 
body  of  Venus  itself  touches  it ;  and,  converaely,  the  solar 
limb  will  not  regain  its  integrity,  at  the  close  of  the  inner 
contact,  until  the  atmospheric  layer  is  entirely  within  the 
solar  disk.  It  is  possible  that,  at  the  inner  contact,  this 
effect  of  the  atmosphere  of  Venus  contributed  considerably 
to  the  appearance  of  the  so-called  black  drop. — 19  (7, 1874, 
170.  

THE  VISIBILITY   OF  THE   PLANET  VENUS. 

Professor  Safarik,  of  Prague,  endeavors  to  explain  the 
intense  brightness  of  Venus,  and  particularly  the  dazzling 
splendor  of  her  bright  limb,  without  assuming  specular  re- 
flection on  the  surface  of  the  planet.  He  remarks  that  the 
intensity  of  the  phosphorescence  of  the  sea  in  our  tropical 
waters  is  not  fully  appreciated  by  the  near  observer,  who 
therefore  has  only  a  faint  idea  of  the  intensity  which  this 
phenomenon  can  acquire  under  highly  favorable  circum- 
stances, and  the  author  thinks  it  not  unreasonable  to  sup- 
pose that  such  a  phosphorescence  can  be  seen  even  at  the 
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distance  of  Venus.  If  so,  it  explains  the  fact  that  the  edgd 
of  the  dark  limb  of  Venus  is  seen  brighter  than  its  central 
part;  for  it  is  demonstrable  by  calculation  and  oonfii*med 
by  observations  that  a  rough  surface  reflecting  diffused  light 
appeal's  the  brighter  the  more  obliquely  it  is  regarded. — 
Atport  Brit.  Assoc,,  1878, 408. 

• 

THB  TIDAL  BETABDATION  OF  THS   SABTH'b  BOTATION. 

In  some  remarks  on  the  various  causes  that  operate  to 
retard  or  accelerate  the  earth's  daily  rotation,  Mr.  Mallet 
remarks  that  if  we  take  into  account  all  the  operations  at 
work  upon  the  earth's  surface,  such  as  the  flowing  of  rivers 
down  hill  into  the  ocean,  the  carriage  of  great  masses  of 
earth,  as  mud,  from  the  upper  sections  of  the  earth  to  the 
bottom  of  the  ocean,  the  fall  of  raindrops,  the  flow  of  rivers 
from  low  to  high  latitudes,  and  all  other  similar  seemingly 
insignificant  causes,  we  shall  find  no  reason  to  suppose  that 
the  retardation  of  our  globe  by  tidal  friction,  whatever  may 
be  its  actual  amount,  can  go  on  unchecked  until  the  earth 
is  brought  to  a  stand. — 7  A,  XLVIL,  40. 

THE  MASS   OF  jUPITEB. 

Powalky  has  attempted  a  new  determination  of  the  mass 
of  the  planet  Jupiter,  by  examining  its  perturbing  influence 
on  the  movements  of  the  asteroid  Virginia  (No.  50).  The 
result  to  which  he  is  led  indicates  that  the  mass  of  Jupiter 
should  be  increased  by  about  one  two-hundred  and  seventy- 
second  part  of  the  present  adopted  value ;  but  although  this 
coiTection  enables  him  more  nearly  to  satisfy  the  observa- 
tions that  have  been  made  upon  Virginia,  he  is  yet  inclined 
to  attribute  to  it  only  a  slight  value,  and  hopes  to  attain 
better  results  by  a  repetition  of  his  work  in  future  years. 
—Astron.  Ifach.,  LXXXIV.,  VI. 

THE   SATELLITES  OF  UBANUS. 

An  interesting  study  has  lately  been  made  by  Professor 
Holden,of  the  Washington  Observatory,  on  the  observations 
of  Sir  William  Herschel  upon  the  satellites  of  Uranus.  It 
is  well  known  that  the  latter  astronomer  announced  sixty 
years  ago  that  Uranus  was  accompanied  by  six  satellites ; 
but  of  the  existence  of  four  of  these  there  has  always  been 
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considerable  doubt,  since  no  one  was  ever  able  to  confii'm  the 
observations  of  HerscheL  In  1847  Lassell  discovered  two 
interior  satellites,  which  were,  however,  different  from  those 
whiqh  Herscbel  snspected ;  and  since  that  day  the  four  prob- 
lematical satellites  of  Herschel  have  been  generally  discarded 
by  astronomers.  Professor  Holden  now  brings  testimony  to 
the  high  excellence  of  Herschel's  observations,  as,  by  com- 
puting backward,  he  has  shown  that  probably  this  distin- 
guished astronomer  actually  observed  the  two  interior  satel- 
lites of  Lassell  (named  by  him  Ariel  and  ITmbriel) ;  but  that 
he  was  unfortunately  prevented  from  identifying  them  as 
satellites  because  his  telescope  could  not  show  them  on  two 
successive  nights.  The  extreme  difficulty  of  observing  these 
objects  makes  us  wonder  at  the  marvelous  skill  and  patience 
manifested  by  the  elder  Herschel  in  this  laborious  research, 
which  was  carried  on  by  him  from  1787  to  1810. — JBtdl. 
Phil.  Soc.  WaahingtOTiy  Appendix  IV. 

ORIGIN  OF  AEBOLITES. 

During  the  last  two  or  three  years  the  discovery  of  ener- 
getic forces  of  eruption  on  the  sun  has  demonstrated  the  oc- 
casional occurrence  of  convulsions  so  violent  that  they  may 
suffice  to  project  molten  and  gaseous  matters  to  distances 
beyond  the  sphere  of  the  sun's  attraction.  The  existence  of 
43uch  forces  and  the  evidence  which  the  microscope  affords 
that  aerolites  have  had  their  origin  among  mineral  masses  in 
a  state  of  fusion,  if  not  of  vapor,  combine  to  support  the 
theory,  formerly  entertained  by  other,  writers  and  recently 
announced  very  definitely  by  Mr.  Proctor  in  England  and 
Professor  Kirkwood  in  America,  of  the  astro-meteorological 
hypothesis  of  the  origin  of  meteors  and  meteorites. — liepori 
BrU.  Astoc.f  1873,  400.       ^ 

THE  GBEAT  COHET  OF  1684. 

The  investigation  of  the  great-  comet  of  1684  forms  the 
subject  of  the  inaugural  dissertation  of  Professor  Neugebauer 
of  the  University  of  Breslau.  This  comet  belongs  to  those 
which,  on  account  of  the  close  approximation  of  their  orbits 
to  the  earth's  orbit,  have  attracted  the  attention  of  Professor 
Schiaparelli  as  worthy  of  scrutiny  in  connection  with  shoot- 
ing-stars.    The  only  accurate  observations  of  the  comet  of 
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1684  that  have  come  down  to  us  were  made  during  two 
weeks  at  Rome  by  Bianchini ;  and  in  order  to  derive  from 
these  the  best  possible  results,  Neugebauer  has  reduced  them 
all  anew,  by.  using  the  beet  materials  available,  he  having  ac- 
cess to  original  letters  and  drawings  still  in  existence.  The 
observations  made  by  Bianchini  were  of  the  simplest  kind ; 
for  instance,  he  would  hold  a  stretched  thread  in  such  a  po- 
sition that,  while  it  covered  some  one  of  the  known  fixed 
stars,  it  nearly  covered  the  comet  itself,  whose  position,  rela- 
tively to  the  ends  of  the  thread,  was  then  estimated  by  the 
eye.  Other  and  more  exact  observations  were  made  with 
the  help  of  rude  instruments.  The  relative  positions  of  the 
comet,  as  deduced  by  great  labor,  in  general  seem  to  be  trust- 
worthy to  within  a  few  minutes  of  arc,  and  Neugebauer's  ele- 
ments of  its  orbit  are  not  greatly  different  from  those  given 
by  Halley.  It  follows,  as  the  most  interesting  result  of  the 
investigation,  that  on  the  18th  of  June,  1684,  the  distance  of 
the  comet  from  the  earth  was  only  the  hundredth  part  of  the 
distance  of  the  earth  from  the  sun,  being,  in  fact,  only  the 
thirtieth  part  of  the  distance  of  the  earth  from  Coggia^s  comet 
on  the  21st  of  July,  1874,  when  it  was  nearest  the  earth.  It 
seems,  therefore,  that  the  orbit  of  the  comet  of  1684  approach- 
es more  nearly  to  the  orbit  of  the  earth  than  almost  any 
other  known  comet,  and  that  under  favorable  circumstances 
we  shall  be  justified  in  expecting  some  meteoric  display  year- 
ly about  the  18th  of  Jane,  at  which  time  the  iearth  annually 
comes  into  the  plane  of  this  comet's  orbit. — Inaugural  DU- 
eertation^  Brealau,  1873.      

•  ■ 

THE.  PHEKOMENA   OF  COMETS. 

As  the  result  of  a  suggestive  paper  by  Faye  on  the  forms 
of  comets,  he  states  that  he  has  been  led  to  conclude  with 
perfect  certainty  that  cometary  phenomena  reveal  to  us  in 
the  heavens  the  existence  of  a  second  force  totally  different 
from  attraction,  and  capable  of  playing  an  important  part, 
and  producing  before  our  eyes  gigantic  phenomena;  that, 
with  great  probability,  this  force  is  nothing  less  than  the 
repulsion  due  to  heat.  In  order  to  demonstrate  experiment- 
ally the  existence  of  such  a  repulsion  (which  is  mathematical- 
ly deducible  from  the  dynamic  theory  of  gases),  he  advises 
the  following  arrangement :  A  jar  of  very  rarefied  air  is  il- 
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laminated  by  means  of  the  spark  of  an  induction  apparatus ; 
the  glass  bell-jar  in  which  the  vacuum  is  to  be  made  is  trav- 
ersed by  the  two  wire  conductors  of  the  apparatus,  the  one 
vertical  and  the  other  horizontal,  and  the  induction  spark  it- 
self appears  in  the  form  of  feebly  luminous  rays,  whose  col- 
ored stratifications  surround  the  horizontal  conductor  with 
a  luminous  sheath  of  a  well-marked  blue  color.  The  hori. 
zontal  wire  having  been  made  of  a  thin  plate  of  platinum, 
an  independent  electric  current  is  passed  through  it,  so  as 
to  render  it  red-hot,  and  immediately  the  blue-colored  sheath 
of  rarefied  air  is  repelled  from  the  red-hot  platinum  plate. 
After  having  made  all  possible  variations  of  this  experiment, 
he  concludes  that  it  demonstrates  a  repulsion  between  the 
heated  platinum  and  air. — 12  A^  X.,  289. 

THE   CONSTITUTION  OF  COMETS. 

Mi\  Lockyer  briefly  reviews  the  state  of  our  knowledge  as 
to  the  spectroscopic  observations  of  comets.  In  general,  ob- 
servers seem  to  agree  that  these  bodies  consist,  in  part  at 
least,  of  not  very  dense  incandescent  vapor,  while  in  some 
cases  very  dense  or  possibly  very  complex  vapora,  or  even 
glowing  solid  substances,  seem  to  have  been  present.  Hug- 
gins  first  suggested  the  idea  that  the  rarer  cometary  vapors 
might  be  composed  of  nitrogen,  but  subsequently  suggested 
the  theory  that  a  comet  is  composed  of  carbon,  and  that  a 
temperature  prevails  high  enough  to  volatilize  a  portion  of 
this  substance,  giving  rise  to  the  three  bands  coinciding  with 
those  of  defiant  gas.  Mr.  Vogel  has,  however,  shown  that 
this  is  a  very  questionable  theory,  and  that  we  are  only  justi- 
fied in  concluding  that  a  portion  of  the  light  emitted  by  the 
comet  is  its  own  light,  and  very  probably  comes  from  glow- 
ing gas.  Mr.  Lockyer,  moreover,'  found  the  nucleus  of  Cog- 
gia's  comet  deficient  io  blue  rays,  whence  its  temperature 
must  have  been  low,  which  conclusion  is  further  justified  by 
the  fact  that  cometary  light  gives  channeled  space  spectra, 
which  latter  are  peculiar  to  low  temperatures. — 12  A^  X.,  180. 

THE   FOBKATION   OF  THE,  TAILS   OF  COMETS. 

The  distinguished  Italian  astronomer,  Schiapai*elli,  has  com- 
municated to  the  journal  of  the  Italian  Spectroscopic  Society 
some  studies  upon  the  nature  of  the  repulsive  force  which 
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contributes  to  the  formation  of  the  tails  of  comets.  The 
actual  existence  of  this  force  is  established  by  the  accurate 
observations  that  have  been  made.  He  examines  successive* 
ly  the  various  theories  that  have  been  put  forth — ^the  elec- 
trical theory  as  proposed  by  Zdllner,  the  molecular  theory 
of  Zenker,  and  the  theory  of  Faye  that  repulsion  is  exerted 
by  all  incandescent  surfaces,  and  that  thereby  the  gaseous 
matters  attending  the  comets  are  repelled  from  the  surface 
of  the  solid  nucleus.  The  latter  does  not  seem  to  Schiaparelli 
to  afford  any  material  explanation  of  the  phenomena.  The 
electric  theory  was  first  suggested  by  Olbers,  but  has  been 
in  general  terms  objected  to  by  Herschel,  Lament,  etc.  Zdll- 
ner's  views  have  been  elaborated  more  minutely,  and  he  has 
endeavored  to  show  that  the  free  electricity  exbting  upon 
the  surface  of  the  earth  is  sufficient  to  produce  an  effect  sim- 
ilar to  that  found  in  comets ;  but  his  conclusions  are  in  too 
many  respects  at  variance  with  actual  observations  to  allow 
the  author  to  consider  them  as  affording  a  reasonable  expla* 
nation  as  to  the  nature  of  comets.  Zenker's  views  are  rejected 
by  him  for  the  reason  that  the  evaporation  of  fluids  from  the 
surface  of  the  nucleus  should  give  rise  to  several  phenomena 
not  seen  in  comets,  while,  on  the  other  band,  it  does  not  ex- 
plain the  multiple  tails  which  have  frequently  been  observed. 
In  conclusion,  Schiaparelli  thinks  that  w:e  are  forced  to  be- 
lieve that  the  repulsive  force  acting  upon  comets  is  a  force 
exterior  to  the  comet  itself,  and  since  this  foi*ce  evidently 
operates  in  the  direction  of  the  radius  drawn  from  the  comet 
to  the  sun,  therefore  we  must  regard  it  as  having  for  its 
origin  the  sun  or  some  medium  surrounding  the  sun,  and  he 
adds  that  this  is  about  all  we  at  present  know  upon  the 
subject.— 3  i?,  XXXV.,  263. 

winnecke's  comet. 

The  comet  known  as  Winnecke's  comet  is  a  very  faint 
telescopic  comet,  whose  recent  appearance  was  observable 
by  only  a  few  of  the  largest  telescopes  in  the  world.  It  was 
first  observed  in  1810,  but  attracted  no  notice  until  in  1858 
it  was  again  observed  by  Winnecke.  From  the  observations 
made  at  that  time,  Winnecke  showed  that  it  accomplished 
its  revolution  in  its  orbit  in  about  2400  days,  and  that  it 
was  identical  with  the  comet  of  1819,  having  made  seven 
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revolutions  about  the  sun  since  that  time  without  having 
been  observed.  Its  shoit  period  of  revolution  gives  it  an 
additional  interest ;  its  movement  seems  to  have  experienoed 
no  disturbance  in  the  course  of  the  two  revolutions  that  it 
has  made  during  the  past  fifteen  years. — 13  ^,  III.,  Hi. 

ON  THE  BEPULSIVE  FOBCES  OF  COMETS. 

Sohiaparelli  has  recently  published  his  views  upon  the 
cause  of  the  peculiar  phenomena  exhibited  by  comets,  views 
which  he  has  entertained  and  in  part  published  since  1862, 
during  which  time,  on  the  other  hand,  he  has  taken  so  prom- 
inent a  part  in  the  development  of  our  knowledge  of  shoot- 
ing-stars. According  to  Sohiaparelli,  there  actually  exists 
a  repulsive  force,  not  only  between  the  sun  and  the  tail,  but 
also  between  the  particles  composing  the  nucleus  and  the 
tail  of  a  comet ;  and  the  phenomena  exhibited  by  these  bod- 
ies can  not  be  explained  without  assuming  these  repulsive 
forces.  In  fact,' if  we  consider,  first,  the  formation  of  the  tail 
itself,  we  shall  find  that  the  solar  gravitation  and  the  move- 
ment of  the  comet  do  not  suffice  to  explain  it,  as  has  been 
abundantly  testified  to  by  all  who  have  minutely  examined 
the  observations  that  have  been  made.  Again,  too,  if  we 
consider  the  tail  itself,  and  its  path  in  space,  we  shall  find,  as 
has  been  shown  by  Bessel  in  reference  to  Hallcy's  comet,  and 
by  Pape  and  Bond  in  reference  to  Donati's  comet,  the  exist- 
ence of  a  repulsive  force  repelling  the  comet  from  the  sun 
results  with  as  much  certainty  as  the  movements  of  the 
earth  prove  the  existence  of  an  attracting  force  toward  the 
sun.  The  third  comet  of  1862,  on  the  other  hand,  whose  tail 
was  not  projected  in  a  direction  opposite  to  the  sun,  but  con- 
tinually approached  this  direction  as  the  comet  moved  away 
from  the  sun,  shows  that  the  repulsive  force  acts  upon  the 
particles  of  the  tail  as  well  as  upon  the  nucleus  of  the  comet ; 
that,  in  fact,  the  tail  was  first  sensibly  brought  under  the  in- 
fluence of  the  sun  after  it  had  been  projected  from  the  nucleus 
of  the  comet  by  a  force  residing  therein.  Under  a  minute 
examination,  the  head  of  a  comet  sometimes  shows  beams  of 
light  projected  from  the  nucleus,  but  subsequently  turning 
back  and  forming  portions  of  the  tail,  so  that  here,  also,  the 
existence  of  the.  repulsive  force  is  apparent.  Finally,  the  in- 
crease in  the  breadth  of  the  tail  as  it  separates  from  the 
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nucleus  shows  that  the  repulsive  force  is  exerted,  not  only 
between  the  sun  and  the  tail,  but  also  between  the  separate 
atoms  of  which  the  tail  is  formed.  Since,  thus,  repulsion  is 
proved,  and  even  apparent  as  we  may  say,  we  must  attach 
some  value  to  the  determinations  that  have  been  made  by 
Bessel,  Pape,  and  Bond,  who  were  obliged  to  make  certain 
hypotheses  as  to  the  development  of  the  tail,  while,  on  the 
other  hand,  the  third  comet  of  1862,  like  many  others,  seems 
to  have  developed  its  tail  in  such  a  manner  that  we  have  at 
present  no  safe  foundation  for  computing  the  amount  of  the 
repulsive  force  existing  therein. — 19  (7,  VIII.,  109. 

PSCUUAB  AUBOBAL  PHENOMENA. 

The  nature  of  the  auroral  light  is  the  subject  of  a  com- 
munication by  Lemstr5m,  who  concludes  that  the  white  flam- 
ing appearances  occasionally  seen  on  the  summits  of  mount- 
ains in  Spitsbergen  and  in  Lapland  are  of  the  same  nature 
as  the  northern  lights.  Similar  appearances  have  also  been 
seen  in  other  parts  of  the  world.  Electrical  currents  that 
develop  themselves  in  the  earth  when  the  auroras  are  present 
are  not  induction  phenomena  caused  by  the  atmospherio 
auroral  currents,  at  least  not  in  northern  regions. — 19  (7,yn., 
883.  

THE   BPECTRUK  OF  THE  AUBOBA  BOBEALIS. 

The  late  Professor  Angstrom,  who  at  no  time  accepted  the 
theory  that  the  spectra  of  gases  varied  with  the  pressure  and 
temperature  and  chemical  process,  advanced  the  opinion  that 
the  spectrum  of  the  aurora  borcalis  is  composed  of  two  dif- 
ferent superposed  spectra,  the  one  consisting  of  extremely 
feeble  bands  of  light,  belonging  to  the  spectrum  of  the  nega- 
tive pole,  the  other  consisting  of  a  single  strong  yellow  line, 
which  is  characteristic  of  the  aurora,  and  which,  Angstr5m 
believed,  owes  its  origin  to  fluorescence  or  phosphorescence. 
— 12^,X.,211.  

THE   GEOGBAPHICAL  DISTBIIUnON   OF  AtTBOBAS. 

In  a  recent  paper  in  Petermann's  geographical  notices, 
Professor  Fritz,  of  Berne,  gives  the  results  of  his  researches 
into  the  geographical  distribution  of  auroras.  Having  as  far 
as  possible  eliminated  the  sources  of  error  arising  from  the 


A.  MATHE&IATICS  A^D  ASTRONOMY.  27 

fact  that  few  observers  preserve  complete  records  of  the 
auroria,  and  that  few  records  which  continue  over  a  number 
of  years  have  a  uniform  degree  of  completeness  at  all  times ; 
having  also  eliminated  the  periodic  changes,  both  the  diurnal 
and  the  annual,  and  after  making  allowance  for  the  relative 
cloudiness  of  the  different  stations,  Eritz  presents  a  map 
compiled  from  the  records  for  upward  of  two  hundred  places 
in  Europe,  Asia,  and  America.  He  discusses  with  great  care 
the  probable  value  of  the  observations,  and  then  draws  lines 
of  equal  frequency  of  auroral  display,  or  isochasms. 

The  zone  of  maximum  frequency  is  a  narrow  belt  pass- 
ing just  north  of  the  North  Gape  and  the  Siberian  coast, 
through  the  northern  part  of  Spitzbergen,  and  near  Point 
Barrow,  Great  Bear  Lake  and  Nain  on  the  coast  of  Labra- 
dor. According  as  we  go  from  this  zone  northward  or  south- 
ward, we  come  to  regions  of  gradually  diminishing  frequency 
and  diminishing  intensity  of  auroral  display;  and  it  is  im« 
portant  to  observe  that,  while  south  of  this  zone  of  maximum 
frequency  the  auroral  arches  are  generally  seen  north  of  the 
observer,  they  appear  to  stations  on  the  north  of  it  to  be 
south  of  the  observer's  zenith,  while  to  those  upon  the  zone 
they  appear  indifferently  to  the  north  or  south.  The  whole 
system  of  belts  deduced  by  Dr.  Fritz  has  very  great  similar- 
ity to,  and  almost  coincides  with,  those  given  by  Muncke  in 
1820,  and  by  Loomis  in  1856.  The  curves  of  equal  frequency 
generally  cut  the  magnetic  meridians  at  right  angles,  and  ap- 
parently follow  the  borders  of  the  continents  and  the  limits 
of  perpetual  ice;  upon  which  fact  Professor  Fritz  seems  in- 
clined to  dwell  with  special  attention,  and  to  conclude  there- 
from that  the  atmospheric  electricity  produced  by  the  friction 
of  winds  blowing  over  ice-fields  has  something  to  do  with 
the  exhibition  of  the  aurora.  It  has  been  suggested,  in  ciar- 
rying  out  the  same  idea,  that  it  may  not  be  unlikely  that  the 
aurora  varies  with  the  increase  and  decrease  of  the  ice, 
whence,  by  analogy,  it  may  be  concluded  that  the  neighbor- 
hood of  the  Alps  may  influence  the  frequent  displays  of 
aurora  seen  in  Northern  Italy. — 12  ^,XI.,  14. 

GBOUNB  CUSBENTS  AND  THE  AUROBA. 

In  some  remarks  on  the  auroras  of  February  4, 1871,  and 
1872,  Mr.  Tarry  states  that  it  appeare  from  the  observations 
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mado  at  the  telegraph  bureaa  at  Brest  that  magnetic  and 
telegraphic  disturbances  preceded,  accompanied,  and  fol- 
lowed the  apparition,  which  was  a  visible  but,  in  fact,  only 
secondary  part  of  the  phenomena.  The  aurora  borealis  is 
in  reality  a  magnetic  storm,  as  defined  by  Humboldt,  and 
it  is  only  by  the  study  of  the  changes  experienced  by  ter- 
restrial magnetism  during  these  apparitions  that  we  shall 
come  upon  the  true  cause  of  the  phenomenon ;  moreover, 
inasmuch  as  the  magnetic  disturbances  are  always  recog- 
nizable long  before  the  appearance  of  the  aurora,  we  can 
easily  predict  the  latter.  The  disturbances  of  terrestrial 
magnetism  have  probably  a  cosmical  cause,  and  it  is  impos- 
sible to  study  them  properly  except  throughout  the  whole 
world  simultaneously. — NouveUea  MeteorologiqueSy  p.  36. 

TUB   CELESTIAL  INDICATOR 

Is  the  name  of  a  pretty  piece  of  apparatus,  patented,  we 
believe,  by  Mauperin,  of  Paris.  It  is  designed  to  enable  one 
to  determine  instantly  the  name  of  any  star  or  constellation 
by  simply  pointing  in  its  direction  with  the  indicator  of.  the 
instrument.  The  apparatus  consists  essentially  of  a  tripod 
stand  supporting  a  circular  table,  which  may  be  inclined  at 
any  angle  to  the  horizon.  On  this  table  is  engraved  a  map 
of  the  stars,  and  its  circumference  is  divided  into  degrees 
and  the  divisions  of  the  year.  From  its  centre  there  stands 
up  a  column  which  revolves  about  its  axis,  and  supports 
at  its  top  a  pointer.  This  pointer  is  movable  about  its 
centre  in  a  plane  perpendicular  to  the  table,  while  in  a  hori- 
zontal direction  it  carries  a  second  pointer,  fixed  at  the  base 
of  the  column,  and  therefore  in  close  contact  with  the  map 
of  the  stars.  It  of  course  follows  that  when  the  upper 
pointer  is  directed  toward  any  stars,  and  the  star  map  is 
properly  oiiented  for  the  day  and  the  hour,  the  lower  point- 
er will  then  cover  the  star  in  question,  and  its  name  may 
be  read  on  the  chart  A  lantern  attached  to  the  table  il- 
luminates the  chart  sufficiently,  so  that  the  whole  stand  may 
be  carried  out  of  doors  and  used  there  with  convenience. 
The  indicator  may  also  be  used  for  the  inverse  process ;  that 
is,  for  making  charts,  and,  perhaps  with  advantage,  may  be 
employed  by  observers  of  shooting-stars  and  auroras.  It 
might  also,  at  least  in  principle,  be  extremely  convenient 
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to  those  who  are  engaged  in  drawing  and  studying  the 
clouds. — IhiUetin  Hebdomadaire^  XYL,  25. 

ON  THE   EBBOBS   OF  MICBOMETBIC   MEASUBEMENT8. 

In  the  course  of  an  excellent  series  of  measurements  of 
the  relative  positions  of  the  stars  in  the  cluster  of  Sobieski's 
Shield,  Professor  Helmert  has  made  a  determination  of 
the  so-called  personal  errors  in  micrometric  measurement 
of  position  anglea  As  Otto  Struve  and  Dembowski  are  the 
only  astronomers  who  have  as  yet  thoroughly  investigated 
this  important  source  of  error,  the  results  of  Helmert's  ob- 
servations are  especially  valuable.  The  apparatus  used  by 
the  latter  can  easily  be  applied  to  any  telescope,  and  will,  it 
is  hoped,  be  frequently  applied  by  others.  Helmert  con- 
cludes that  there  was  possibly  in  his  case  a  gradual  change 
in  his  method  of  observation,  and  that  when  this  is  elimi- 
nated there  still  remains  a  periodical  error  in  his  measure- 
ments of  angles,  which,  although  much  smaller  than  that  of 
Otto  Struve,  is  quite  similar  to  it  in  its  general  features. — 
Publications  of  the  Hamburg  Observatorj/^No.  1,  p.  19. 


ASTBONOMICAL     WOBK     WITH     THE     GBEAT     MELBOURNE 

TELESCOPE. 

From  the  proceedings  of  the  Royal  Society  of  Victoria 
we  learn  that  during  the  post  five  years  Mr.  Ellery,  of  the 
Melbourne  Observatory,  has  examined  the  positions  of  38,000 
stars.  The  great  reflecting  telescope,  of  four  feet  aperture 
and  forty  feet  focal  length,  has  been  employed  in  examining 
the  star  Eta  Argus  and  its  surrounding  nebula.  The  spec- 
trum of  this  star  is  found  to  be  crossed  by  bright  lines, 
which  seem  to  indicate  that  hydrogen,  nitrogen,  sodium,  and 
magnesium  are  present  —  no  dark  lines  having  been  seen 
with  certainty,  though  they  were  suspected.  Considerable 
changes  have,  however,  occurred  in  the  spectrum,  if  we  may 
judge  from  a  comparison  of  the  records  of  1869  and  3874, 
since  in  the  latter  year  no  bright  lines  were  to  be  detected, 
while  a  distinct  nebulosity  surrounded  the  star,  which  had 
formerly  appeared  projected  on  the  black  background.  The 
nebula  surrounding  this  star  is  evidently  subject  to  great 
changes.  In  the  spectrum  of  Jupiter  absorption  lines  con- 
stantly appear.     An  examination  of  the  small  stare  near 
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Sirius  shows,  besides  Alvan  Clark's  companion  and  that  of 
Lassell,  eight  others  within  a  distance  of  one  minute  of  arc 
— 1 2  ^,  XL,  90.  

THE   GEBMAN  NAUTICAJL  OBSEBYATOBY. 

It  may  be  known  to  some  of  our  readers  that  since  1868 
there  has  existed  in  Hamburg  a  private  institution  repre- 
senting the  combined  nautical  and  meteorological  interest 
of  that  city.  The  control  and  support  of  this  institution 
has  lately  been  assumed  by  the  German  Government  under 
the  following  regulations,  among  others :  By  the  name '^Deut- 
sche Seewarte  "  an  institution  is  established  whose  problem 
shall  be  to  further  the  knowledge  of  the  ocean,  so  far  as  this 
is  of  interest  to  navigation,  as  also  that  of  the  phenomena  of 
the  weather  on  the  German  coasts,  and  to  utilize  this  knowl- 
edge for  the  safety  and  expedition  of  navigation.  The  See- 
warte is  located  at  Hamburg,  and  has  under  it  nine  observ- 
ing stations  and  forty-five  signal  stations  along  the  German 
coast.  The  annual  appropriation  for  the  entire  establish- 
ment and  its  dependencies  is  V5,000  marks; — 7  (7,  XL,  180. 

THE   FIXED   HORIZONTAL  TELESCOPE   OF  LAUSSEDAT. 

The  Siderostat  is  the  name  given  by  Foucault  to  the  per- 
fected form  of  the  apparatus  originally  used  by  Laussedat 
for  photographing  the  sun.  It  consists  essentially  of  a 
clock-work  by  means  of  which  rotation  is  given  to  a  mirror, 
and  BO  uniform  and  smooth  is  the  movement  that  for  houra 
together  it  follows  the  diunial  movement  of  the  stars  with 
such  perfect  accuracy  that  an  observer  looking  into  it  sees 
reflected  any  sidereal  object,  which  latter  appeal's  stationary 
to  him  while  the  miiTor  is  moving.  Great  labor  has  been 
spent  upon  this  instrument  by  Foucault,  who  has  designed 
it,  and  by  Eichens,  who  has  recently  finished  its  construc- 
tion. This  instrument,  as  mounted  at  the  Paris  Observatory, 
has  been  in  constant  use  in  experiments  in  photographing 
the  sun ;  in  fact,  it  ought  to  be  the  indispensable  auxiliary 
of  physical  astronomy,  since  it  allows  the  observer  to  direct 
his  spectroscope  or  photometer,  or  other  apparatus,  steadily 
in  the  same  direction,  yIz.,  toward  the  mirror,  which  latter 
only  moves  and  reflects  the  sun's  rays  directly  into  the 
optical  apparatus. — 12  A,  X.,  358. 
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DIVISIBILITY  BY  SEVEN. 

Professor  Brooks,  of  Millersville,  Pennsylvania,  presents  a 
number  of  curioas  rules  relating  to  the  divisibility  of  numbers 
by  7,  of  which  the  most  general  expressions  are  as  follows : 
Any  number  divided  by  7, 1 1,  or  13  leaves  the  same  remainder 
as  is  obtained  when  the  sum  of  the  odd  numerical  periods, 
minus  the  sum  of  the  even  numerical  periods,  is  divided  by 
these  numbers.  The  convei*se  of  which  is  that  any  number 
is  divisible  by  7,  11,  or  13  when  the  difference  between  the 
sum  of  the  odd  and  even  numerical  periods  is  divisible  by 
these  numbers, — The  Analyst^  July ^  1876,  IL,  129. 

THE   VARIABILITY   OF  TERRESTRIAL  LATITUDES. 

In  a  memoir  on  the  determination  of  the  latitude  of  the 
Koyal  Observatory  of  Capodimonte,  at  Naples,  Fergola,  after 
calling  attention  to  a  source  of  error  in  the  instrument  used 
by  Brioschi  in  1820,  as  in  fact  had  previously  been  done  by 
Peters,  states  that  he  has  employed  in  his  own  more  recent 
determinations  one  of  the  instruments  employed  by  Brioschi 
himself,  but  has  used  it  in  an  entirely  different  manner ;  and 
has,  in  fact,  employed  it  only  for  determining  the  differences 
of  the  zenith  distances  of  stars  in  the  meridian  north  and 
south  of  the  zenith.  He  states,  as  is  so  frequently  done  now- 
adays, that  this  method  is  originally  due  to  Captain  Talcott, 
of  the  United  States  Army ;  in  which  statement,  however, 
Fergola  has  fallen  into  an  error,  as  Ilorrebow  and  Hell  had 
already  applied  this  method  over  a  hundred  years  ago,  as 
have  also  numerous  European  astronomers  since  that  time. 
The  special  interest  that  attaches  to  Pergola's  new  determi- 
nation of  the  latitude  of  Naples  consists  in  this,  that  liis  re- 
sult is  over  one  second  smaller  than  that  of  Brioschi ;  and  he 
calls  attention  to  the  fact  that  quite  similar  differences  will 
be  found  in  the  latitudes  determined  at  various  times  at  the 
observatories  of  Greenwich,  Washington,  Milan,  and  Rome. 
— YierteljaJirssch.  Aatron,  GeseUach.^  April^  1875,  X.,  60. 

SIMPLE   METnOD   OF   DETERMINING  LATITUDE. 

A  method  of  determining  latitude  without  instruments, 
and  with  a  considerable  degree  of  approximation,  is  given  by 
D'Avout ;  and,  as  it  may  sometimes  be  useful  to  travelers,  we 
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repeat  it  with  sonic  detail.  Given  a  horizontal  plane ;  above 
this  plane,  upon  the  same  vertical  and  at  known  distances, 
are  placed  two  points,  whose  shadows  upon  the  horizontal 
plane  can  be  followed.  Around  the  common  projection  of 
these  points,  as  a  centre,  two  arcs  of  circles  are  described, 
whose  radii  are  such  that  they  can  intersect  the  traces  of  the 
shadows  of  the  points  themselves  before  and  after  the  me- 
ridian passage  of  the  sun.  The  observation  consists  in  meas- 
uring  the  chords  of  the  arcs  obtained  by  joining  the  inter- 
sections of  the  traces  of  the  shadows  with  the  circles;  know- 
ing the  length  of  the  chords,  the  radii  of  the  arcs,  and  the 
heights  of  the  points  whose  shadows  are  observed,  wc  can, 
by  a  simple  formula,  calculate  the  latitude  of  a  place.  Either 
the  two  points  whose  shadows  are  projected  may  be  two 
spheres,  fixed  upon  the  same  vertical  thread  which  traverses 
their  centres,  or  we  may  use  small  circular  openings  pierced 
in  metallic  plates,  and  placed  so  that  their  centres  are  found 
on  the  same  vertical.  The  shadows  of  these  objects  are  small 
ellipses,  whose  centres  may  easily  be  found.  The  variation 
in  the  declination  of  the  sun,  between  the  afternoon  and 
morning  observations,  occasions  only  a  very  small  error,  its 
effect  being,  in  great  part,  eliminated  from  the  final  formula. 
The  errors  that  may  be  made  in  measuring  the  various  data 
above  enumerated  can  occasion  very  small  errors  in  latitude. 
The  principal  source  of  error  is  a  possible  want  of  exact  hor- 
izontality  in  the  plane  on  which  the  shadow  is  cast.  In  fact, 
an  error  of  about  two  degrees  in  the  inclination  of  this  plane 
may  produce  an  error  of  one  degree  in  latitude.  If,  however, 
the  plane  be  horizontal  in  a  north  and  south  direction,  but 
incline  in  an  east  and  west  direction,  the  efiect  of  the  latter 
inclination  may  be  neglected.  The  elimination  of  this  latter 
source  of  error  is  due  in  part  to  the  adoption  of  two  points 
and  shadows.  The  same  advantages  do  not  inhere  in  the 
employment  of  one  point  and  one  shadow. — Bulletin  Msb- 
domadairey  XV.,  6  78.  

DETERMINATION   OP  LATITUDE   AND  TIME. 

In  a  communication  on  the  method  of  determininir  the 
time  by  means  of  two  observed  altitudes  of  any  celestial 
body,  Vice-admiral  Von  Wulleretoi-flf-Urbair  states  that  the 
method  of  determining  the  latitude  by  means  of  observations 
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of  6tai*s,  at  equal  zenith  distances,  was  proposed  and  applied 
by  him  in  1848,  at  the  Naval  Observatory  in  Venice,  but  has 
in  later  times  been  widely  adopted,  and  is  known  in  America 
as  Talcott's  method.  Admiral  Von  Wulleretorff-Urbair  shows 
that  the  same  system  may  be  applied  with  accuracy  to  the 
determination  of  time;  and  quotes  a  note  from  Palissa,  at  the 
Naval  Observatory  at  Pola,  who  says  that  this  method  Mas 
applied  by  him  in  December,  1873,  and  gives  results  whose 
value  is  equal  to  those  deduced  from  the  transit  instruments. 
The  method  is  specially  to  be  recommended  to  travelers, 
since  by  means  of  the  same  theodolite  both  time  and  latitude 
may  be  accurately  determined.  The  formulaB  given  by  Von 
Wullei'Stoi'ff-Urbair  seem  scarcely  so  convenient  in  practice  as 
those  taught  for  many  yeara  past  by  Dollen  and  the  Russian 
geographers,  and  which  were  published  in  full  some  years 
ago  by  Smysloff— "Jfa«A."  Austrian  Hydrogr.  Ojf.,!!.,  129. 

THB   COMPUTATION   OF  TUB   AREAS   OF  IBREGULAB  FIGURES. 

There  often  occurs  a  necessity  for  determining  from  a 
drawing  the  superficial  contents  of  planes  bounded  by  curved 
lines.  This  is  the  case,  for  instance,  in  the  determination  of 
the  superficial  contents  of  the  water-lines  of  vessels.  In  such 
computations,  ordinarily,  we  employ  somewhat  rude  approx- 
imations, as  in  Simpson's  or  Stirling's  methods.  The  latter 
author  has  given  two  methods:  the  firat  depending  upon  the 
principle  that  the  portion  of  a  curved  line,  between  any  two 
ordinates,  may  be  considered  as  a  portion  of  a  parabola  of 
the  second  degree.  In  the  second  method,  given  by  the 
same  author,  the  curve  is  considered  as  a  portion  of  a  para- 
bola of  the  third  degree.  These  three  methods  may  be  sup- 
plemented by  other  methods  depending  upon  formulae,  devel- 
oped by  Gauss,  Cotes,  and  othera.  But  in  general  all  these 
methods  are  somewhat  more  difficult  of  application  than  that 
known  as  Simpson's,  which  is  far  more  frequently  employed 
than  any  other.  A  very  decidedly  better  way  has  been  pro- 
posed by  the  Russian  mathematician,  TchebitchefiT,  whose 
method  is  simpler  than  either  of  those  just  mentioned,  and, 
although  less  accurate  than  that  of  Gauss,  is  more  accurate 
than  those  of  Cotes,  Stirling,  and  othera.  Indeed,  a  greater 
simplicity  of  application  than  this  method  offers  is  scarcely 
to  be  demanded,  and  its  accuracy  sui-passes  the  ordinary 
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necessities  of  the  arts.  In  order  to  represent  as  closely  as 
possible  a  curved  figure  by  a  series  of  polygons,  Tchebit- 
cbefT  takes  six  terms  of  the  integral  formula  corresponding 
to  six  ordinates  selected  in  the  following  manner:  Let  the 
6ni*face  be  inclosed  by  the  curved  line  A  B  C  D,  and  the 
straight  line  A  D ;  subdivide  A  D  at  £.  The  one  half  of 
A  Ey  multiplied  by  the  measured  values  of  its  ordinate,  is 
then  to  be  set  off  on  either  side  of  E,  thus  marking  the  places 
where  new  ordinates  are  to  be  measured,  which  are  them- 
selves to  be  multiplied  by  one  half  of  A  E ;  the  products 
again  set  off  on  either  side  of  E,  and  then  a  third  pair  of  or- 
dinates measured.  In  this  way  three  pairs,  or  six  ordinates, 
are  obtained,  whose  values  have  a  certain  relation  to  each 
other  and  to  the  given  curved  line.  The  desired  area  is  found 
by  multiplying  one  sixth  of  the  sum  of  these  ordinates  by  the 
length  of  the  line  A  E  D.  Other  methods  generally  give 
results  somewhat  less  than  the  truth.  The  method  of  Tche- 
bitcheff  generally  gives  larger  results  than  the  others.  — 
^^ MUtheilungen^^  Austrian  Hydrogr.  Office^  1874,  p.  630. 

ASTBONOmCAL  WORK  AT  CORDOBA. 

In  his  annual  report,  as  Director  of  the  National  Observa- 
tory of  the  Argentine  Republic,  for  the  year  1874,  Dr.  Gould 
states  that  the  three  principal  undertakings  of  that  observ- 
atory, viz.,  the  uranometry,  the  zones,  and  the  smaller  cata- 
logue of  stars,  have  satisfactorily  advanced  toward  their 
completion.  An  inevitable  delay  having  occurred  in  the 
publication  of  the  first  mentioned  of  these  works,  the  op* 
portunity  was  seized  to  revise  some  portions  of  it — a  revision 
which  indicates  that  the  accuracy  attained  is  quite  commen- 
surable with  Gould's  original  hopes  and  expectations.  Hav- 
ing secured  the  necessary  funds,  it  is  now  expected  that  in 
the  course  of  the  present  year  the  publication  of  the  charts 
will  be  completed.  These  will  be  thirteen  in  number,  compris- 
ing the  whole  of  the  southern  heavens.  The  total  number  of 
stars  whose  positions  and  magnitudes  will  be  given  will  be 
not  far  from  8500.  With  reference  to  the  zones  of  stars,  he 
reports  that  some  12,500  additional  observations  have  been 
made,  bringing  the  total  number  up  to  82,537.  It  is  not 
improbable  that  the  number  of  observations  yet  to  be  made 
Avill  swell  the  total  to  more  than  100,000;  which  work  he 
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then  (March,  1875)  hoped  would  be  completed  by  the  end 
of  July,  1875.  The  greatest  hinderance  to  the  prosecution 
of  this  undertaking  consists  in  the  difficulty  of  securing  the 
services  of  an  adequate  number  of  trained  astronomical  com- 
puters. 

Of  the  lai^e  number  of  stars  observed  in  these  zones,  a 
small  portion  have  been  selected  as  fit  to  form  a  special 
catalogue  of  brighter  stai*s.  This  catalogue  includes  nearly 
5000  stars,  and  some  12,400  observations  upon  these  were 
made  during  the  year.  Dr.  Gould  adds  that  not  one  hour 
of  unclouded  sky  between  sunset  and  midnight  was  lost  by 
bis  assistants  duiing  the  whole  time  of  his  recent  visit  to  the 
United  States,  notwithstanding  that  other  observations  were 
also  going  on  by  night,  and  continual  computations  by  day. 
The  equatorial  telescope  has  been  as  busily  employed  as  the 
meridian  circle.  Coggia's  comet  was  observed  from  the  27th 
of  July  to  the  18th  of  October.  Standard  Cordoba  time  has 
been  given  regularly  from  the  observatory  without  a  single 
case  of  failure ;  and  latterly  the  exact  Buenos  Ayres  time 
has  been  telegraphically  transmitted  to  that  city  for  the 
convenience  of  the  shipping.  Meteorological  observations 
have  been  conducted  and  reported  regularly  to  the  Mete- 
orological Office.  Dr.  Gould's  corps  of  assistants  has  con- 
sisted of  four  persons,  with  occasional  aid  from  others  com- 
petent to  act  as  copyists  and  computers.  Tlie  assiduity  of 
the  labors  of  all  concerned  is  abundantly  testified  to  by  the 
record  of  their  results. — AnnualHeport^  March^  1876. 

■ 

PBOPSBTISS   OF  THE  TETR^DBON. 

In  an  exhaustive  memoir  by  Dostor  on  the  application  of 
determinants  to  certain  problems  in  solid  geometry,  we  find 
the  following  theorems  relating  to  tetrsedrons :  The  sine  of 
a  triedral  angle  is  equal  to  the  product  of  the  sines  of  two 
of  its  faces,  multiplied  by  the  sine  of  the  inclosed  diedral 
angle.  Again,  in  every  tetrsedron  each  face  is  equal  to  the 
sum  of  the  products  which  we  obtain  by  multiplying  each 
of  the  three  other  faces  by  the  cosine  of  its  inclination  to 
the  first  face.  And,  again,  in  every  teti'sedron  the  faces  are 
to  each  other  in  the  same  proportion  as  the  sines  of  the 
supplements  of  the  opposite  triedral  angles.  The  volume 
of  the  tetraedron  is  equal  to  one  sixth  of  the  product  of  three 
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contiguous  edges  multiplied  by  tbe  sine  of  the  tried ral  an- 
gles formed  by  these  edges.  Its  volume  may  also  be  ex- 
pressed as  equivalent  to  multiplying  one  half  of  the  product 
of  two  opposed  edges  by  the  sine  of  the  angle  comprised 
between  them,  and  by  one  third  of  the  shortest  distance  be- 
tween these  faces.  In  the  regular  tetrsBdron,  the  radius  of 
the  circumscribed  sphere  is  triple  the  radius  of  the  inscribed 
sphere. — GrmierCs  Archiv^  LVIL,  113. 

OBBIT  OF  THE   DOUBLE   STAB   42,  COMifi  BEBENICBS. 

The  star  42,  Comm  Berenices^  was  discovered  to  be  double 
in  1826  by  the  elder  Struve,  but  it  appeared  single  in  1833, 
since  which  time  it  has  been  observed  regularly  either  by 
the  discoverer  or  by  his  son,  Otto  Struve,  as  well  as  by  other 
astronomers.  Since  1826  it  has  four  times  presented  the 
appearance  of  a  single  star,  one  of  the  bodies  being  actually 
occulted  by  the  other.  The  very  accurate  observations  of 
Otto  Struve  made  since  1840,  afler  having  been  corrected 
for  the  personal  errors  peculiar  to  his  observations,  and 
which  have  been  most  carefully  investigated  by  himself, 
have  sufficed  to  enable  him  to  determine  with  very  con- 
siderable accuracy  the  position  and  apparent  dimensions  of 
the  relative  orbits  of  these  stars.  The  plane  of  their  orbits 
coincides  so  nearly  with  the  line  joining  them  to  the  sun, 
that  we  can  not  certainly  state  that  there  is  any  appreciable 
inclination  between  the  two.  We  have  therefore  to  adopt 
(f  as  the  inclination  between  the  line  of  sight  and  the  orbit 
of  the  stars,  and  there  results  11°,  or  the  mean  of  all  observed 
directions,  as  the  angle  between  the  ascending  node  and  thq 
declination  circle.  The  remaining  elements  of  the  orbit  of 
the  stars,  viz.,  the  mean  annual  motion,  the  eccentncity,  tho 
major  axis,  the  time  of  passage  through  the  periaster  and 
the  angle  in  the  orbit  between  the  periaster  and  the  as^ 
cending  node,  must  all  be  deduced  from  micrometric  meas- 
ures of  the  relative  distances  of  two  stains.  Observations  of 
this  nature  are  proverbially  so  difficult  that  up  to  this  time 
astronomers  have  avoided  employing  them  when  position  an^ 
gles  could  be  used  instead.  The  great  accuracy  of  Struve's 
micrometric  observations,  however,  is  fully  illustrated  by  the 
remarkable  agreement  between  the  observed  distance  and 
those  computed  in  accordance  with  the  numerical  values 
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found  by  Struve  for  the  time  of  revolution  and  eccentricity, 
and  the  other  elements  of  its  orbit.  Of  the  thirty-eight 
positions  given  from  1827  to  1874,  only  two  cases  occur  in 
which  the  discordances  amount  to  one  tenth  of  a  second  of 
arc ;  and  these  causes,  it  is  promised,  will  be,  at  least  in  part, 
explained  away  in  a  forthcoming  mefnoir  relating  to  the 
peculiar  systematic  errors  that  attach  themselves  to  the 
observations  made  by  Otto  Struve  in  1840-41.  Of  the  re- 
maining thirty-six  discordances,  eight  slightly  exceeded  one 
twentieth  of  a  second  of  arc.  The  remainder  are  less  than 
that  quantity.  The  probable  error  of  a  single  observed  dis- 
tance or  the  result  of  a  single  night's  work  is  0.046.  Obser- 
vations of  these  stai*s  made  by  other  astronomers  agi'ee  satis- 
factorily with  the  orbit  determined  by  Otto  Struve,  although 
the  average  of  the  discordances  is  somewhat  larger  in  their 
observations  than  in  his  own. — Notices  of  the  Hoyal  Astro- 
nomical  Society^  May^  1875,  372. 

METHOD   OF  CONSTBUGTING  CHABTB   OF  STAB& 

In  constructing  the  new  charts  of  the  stars  in  the  neigh- 
borhood of  the  ecliptic,  the  French  astronomers,  under  the 
general  direction  of  Leyerrier,have  adopted  some  novel  and 
excellent  methods.  The  brothers  Paul  and  Prosper  Henry, 
in  that  portion  of  Che  work  which  they  have  performed, 
have  made  use  of  two  equatorials,  having  apertures  of  about 
nine  inches,  and  by  a  duplicate  examination  of  each  portion 
of  the  heavens  have  been  able  to  discover  many  small  plan- 
ets and  comets.  The  great  equatorial  of  the  observatory 
has  been  furnished  with  a  micrometer  of  special  construc- 
tion, in  which  advantage  is  taken  of  the  precision  with 
which  the  telescope  is  made,  by  means  of  the  regulator  of 
Foucault,  to  follow  the  diurnal  movements  of  the  stars. 
This  micrometer  gives  immediately  the  co-ordinates  of  any 
star  comprised  in  the  field  of  view  of  the  telescope,  with 
reference  to  a  given  standard  point,  and  that  in  such  shape 
that  these  figures  may  be  entered  directly  upon  the  chart. 
This  micrometer  is  also  now  being  applied  to  the  mapping 
of  the  individual  stars  in  some  of  the  clusters.  The  accu- 
racy of  the  work  done  with  this  instrument  is  such  that  the 
star  places  given  upon  the  charts  are  reliable  within  a  sec- 
ond of  time  and  one  tenth  of  a  minute  of  arc:  a  result  some- 
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what  surprising  when  we  consider  the  extent  of  the  work 
and  the  rapidity  with  which  it  is  done.  A  portion  of  the 
zones  will  cross  the  Milky  Way,  and  it  will  be  attempted  to 
give  the  position  of  every  star  visible  in  this  region  with  the 
help  of  telescopes  of  ten  inches'  apertara— J?t<^.  Hebdomor^ 
daire,  1876, 336.  

ON  THE  BECTILINEAB  BELATIYB  MOTION  OF  THE  COMPONENTS 

OF  THE  STAB   61    CT6NL 

Mr.  Wilson  has  examined  the  relative  motion  of  the  com- 
ponents of  the  double  star  61  Cygni^  with  the  intention  of 
ascertaining  how  far  recent  measures  confirm  Stinive's  con- 
clusions that  this  motion  is  rectilinear.  If  these  stai*s  wei'e 
physically  connected  in  a  binary  system,  it  would  be  highly 
improbable  that  their  apparent  motions  as  seen  from  the 
earth  would  be  sensibly  straight  lines.  And  yet,  duiing  the 
past  century,  the  observations,  which  have  been  numerous, 
show  that  their  motions  really  are  so.  On  the  other  hand, 
the  fact  that  thiBy  both  have  very  large  proper  motions, 
being  respectively  617  and  609  seconds  per  century,  and  in 
the  same  directions,  leads  to  the  conclusion  that  in  all  prob- 
ability there  must  be  some  connection  between  them.  We 
have  thus  the  remarkable  phenomena  of  two  stars  close  to- 
gether, animated  by  an  unusually  great  proper  motion,  yet 
whose  physical  connection  is  still  in  doubt.  Mr.  Wilson's 
studies  upon  this  subject  seem  not  to  contribute  any  thing 
toward  a  solution  of  our  present  doubts.  He  is  merely  able 
to  confirm  the  fact  that  all  known  observations  may  be  suf- 
ficiently well  explained  by  the  assumption  that  the  two  stars 
are  moving  in  straight  lines. — Notices  of  the  JRoyal  Astro- 
nomical Society^  Aprils  1 876,  324. 

THE  TBIFLE   STAB  ZETA   CANCBI. 

The  triple  star  Zeta  Cancri  has  for  many  yeara  formed  an 
object  of  study  on  the  part  of  Otto  Struve,  who  has  recently 
published  an  excellent  memoir  on  the  relative  movements  of 
its  components.  The  first  observations  of  this  star  were  by 
Tobias  Mayer  in  1766,  who  recognized  it  as  double,  and  de- 
termined the  relative  position  of  the  components.  Similar 
observations  were  made  in  1778  by  Christian  Mayer.  Sir 
William  Herschel,  in  1781,  made  the  interesting  discovery 
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that  the  principal  one  of  the  stars  observed  by  Mayer  was 
Itself  double ;  which  observation  was  again  confirmed,  iu 
1825,  by  Sir  James  South.  The  three  stars  are  nearly  equal 
in  brightness,  and  ara  ranked  as  between  the  fifth  and  sixth 
magnitudes;  but  whether  the  masses  of  the  three  bodies  are 
really  nearly  the  same  can  only  be  determined  by  their  own 
movements,  as  deduced  from  such  observations  as  have  been 
made  by  William  and  Otto  Struve.  The  former  astronomer 
observed  them  first  in  1826,  since  which  time  they  have  been 
closely  followed  by  himself  and  son.  The  remarkably  accu- 
rate observations  of  Baron  Dembowski  at  Gallarate,  near 
Milan,  in  Italy,  together  with  those  made  by  Dawes  in  En- 
gland, have  been  by  Otto  Struve  combined  with  his  own ; 
and  from  the  entire  assemblage  of  all  the  appropriate  obser- 
vations he  finds  that  the  apparent  orbit  of  the  star  B  about 
the  star  A  is  completed  in  about  62.4  years,  under  the  as- 
sumption that  the  apparent  orbit  is  circular,  which  appears 
to  be  very  nearly  the  case  (the  real  orbit  has  an  eccentricity 
of  0.35).  The  third  star  of  the  group,  indicated  by  the  let- 
ter C,  is  apparently  about  ten  times  as  far  from  A  as  is  the 
star  B.  Its  angular  movement  relative  to  the  former  star  is 
therefore  correspondingly  slow,  it  having  described  only  47° 
in  ninety  years,  while  the  star  B  has  entirely  completed  its 
revolution  and  described  a  portion  of  its  second  orbit.  An 
interesting  peculiarity  of  the  motions  of  the  star  C  consists, 
however,  in  this,  that  its  movements  are  by  no  means  regular. 
It  is  in  fact  subject  to  repeated  alternations  within  periods 
of  about  ten  years,  within  which  time  it  moves  sometimes 
forward  rapidly,  and  at  other  times  backward,  and  at  other 
times  it  is  stationary.  Its  apparent  orbit  around  the  star  A 
is  therefore  essentially  an  epicycloid ;  but  unhappily  the  pres- 
ent state  of  mathematical  analysis  does  not  enable  us  to  say 
whether  these  irregularities  in  its  movement  are  due  to  the 
perturbing  attractions  of  the  stars  A  and  B,  or  whether  we 
must  assume  that  the  star  G  describes  an  elliptical  orbit 
about  an  invisible  point  central  between  it  and  a  fourth 
invisible  star,  D,  while  the  central  point  itself  describes  a 
much  larger  orbit  about  the  stars  A  and  B.  Otto  Struve 
states  that  if  we  refer  the  positions  of  the  star  G  to  a  point 
faa^f-way  between  the  stars  A  and  B,  we  can  closely  repre- 
seiit  all  our  observations  by  assuming  G  to  move  in  a  small 
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ellipse,  having  a  diameter  of  a  third  of  a  second,  whicli  lat- 
ter is,  at  a  distance  of  5.5  seconds,  carried  uniformly  about 
the  point  central  between  A  and  B. — Bullet.  Hehdomadaire 
Assoc.  Scientifiquey  1875, 217. 

ON  THE   CHEMISTBY   OF  THE   SOLAB  SYSTEM. 

Observation  and  theory  have  led  Lockyer  to  tlie  conclu- 
sion that  the  various  elements  constituting  the  sun  arc  ar- 
ranged in  layers  according  to  tlie  atomic  weight  of  their 
vapors.  Thus  outside  of  all  is  hydrogen,  with  an  atomic 
weight  of  one.  Then  follow,  in  regular  order,  magnesium, 
calcium,  sodium,  chromium,  manganese,  iron,  nickel,  etc.  At 
*  the  centre  the  nobler  and  rarer  metals  must  be  found,  consti- 
tuting the  substance  of  the  sun.  In  this  same  order  should 
the  nebulous  mass  have  been  arranged  from  which  the  solar 
system  was  developed,  according  to  La  Place's  hypothesis, 
consequently  the  exterior  planets  of  the  solar  system  should 
be  principally  formed  by  the  condensation  of  the  metalloids, 
and  the  inferior  planets  be  composed  of  the  metallic  ele- 
ments; thus  Lockyer  explains  the  feeble  specific  gravity 
of  the  former,  and  the  greater  mass  of  •the  latter  planets. 
The  composition  of  the  atmospheres  of  the  planets,  which 
give  only  a  few  rays  of  absorption  in  the  spectrum,  seem 
to  confirm  this  view  of  Lockyer.  Even  the  composition  of 
the  outer  shell  of  the  earth  would  seem  to  accord  therewith, 
since  it  is  formed  in  the  following  proportion :  Oxygen,  600 ; 
silicium,  250 ;  the  other  metalloids,  227 ;  and  of  other  simple 
bodies,  23  pai*ts  out  of  a  thousand.  If,  on  the  other  hand,  we 
add  the  liquid  portion  of  water,  it  will  be  found  that  hydm- 
gen  enters  in  a  still  larger  proportion,  and,  with  oxygen,  ac- 
quires a  predominance;  so  that  it  may  be  said  our  earth  is 
composed  principally  of  oxygen  and  hydrogen,  with  a  small 
percentage  of  metals  and  metalloids. — Za  Nature^  III.,  206. 

A  FAMOUS   SOLAB  ECLIPSE. 

The  total  solar  eclipse  of  the  8d  of  June,  1289,  was  a 
memorable  event  in  Central  Europe,  and  has  formed  the 
subject  of  an  interesting  memoir  by  Celoria,  one  of  the  as- 
tronomers at  the  Observatory  of  Milan.  This  gentleman 
has  collected  together  all  the  accessible  notes  with  reference 
to  observations  made  at  that  time  upon  the  eclipse,  from 
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which  it  appears  that  the  line  of  central  totality  passed 
through  Northern  Italy  and  Southern  Spain.  Our  author 
has  sought,  by  a  very  careful  discussion  of  the  observations 
at  command,  to  determine  the  precise  northern  limit  of  visi- 
bility of  the  total  eclipse ;  and,  by  comparing  the  observa- 
tions with  the  tables  of  Hansen,  to  deduce  some  positive 
addition  to  our  knowledge  of  the  secular  changes  in  the 
orbit  of  the  earth  and  moon.  He  expresses  his  results  by 
an  equation  which  shows  that  we  need  but  one  more  sim- 
ilar eclipse  in  order  to  arrive  by  means  of  a  second  such 
equation  at  more  correct  elements  of  the  lunar  orbit. — Fab- 
Ucation  of  the  Hoyal  Observatory^  Milan^  No.  10, 1875. 


STUBIISS   UPON  THE   DIAMETER   OF  THE   SUN. 

As  the  extensive  work  of  Father  Rosa  upon  the  solar 
diameter  is  likely  to  provoke  much  further  investigation  of 
this  subject,  notwithstanding  all  that  has  been  done  by 
Auwers,  Wagner,  Newcomb,  and  many  others,  we  quote  tlie 
following  conclusions  to  which  he  has  been  led,  as  published 
in  the  posthumous  work  recently  edited  by  Father  Secchi. 
First,  the  body  of  (he  sun  must  be  considered  as  composed 
of  two  masses  nearly  independent  of  each  other,  viz.,  of  a 
solid  nucleus  enveloped  by  a  gaseous  matter.  The  expres-^ 
sion'^  solid  nucleus"  can  even  be  applied  to  the  central  por- 
tion of  a  gaseous  mass  whose  condensation  is  such  that  it  is 
necessary  that  it  should  bo  nearly  independent  of  its  en- 
velope. Second,  the  deformations  of  the  photosphere  are  not 
due  directly  to  the  force  of  gravity.  Third,  the  continuous 
force,  that  which  especially  deforms  the  photosphere,  is  con- 
nected with  that  which  produces  actual  secular  movements 
of  the  centre  of  gravity  of  the  sun  as  demonstrated  by  Le 
Verricr.  Fourth,  the  vertical  diameter  of  the  sun  experiences 
an  annual  variation  or  a  semi-annual  period,  such  that  it  is 
greater  when  the  sun  is  north  of  the  equator.  Fifth,  the 
mechanical  theory  of  the  sun's  motions  demands  that  its 
centre  of  gravity  should  describe,  in  its  apparent  movement, 
a  great  circle  of  the  celestial  sphere.  The  centre  of  figure, 
according  to  Airy,  describes  a  parallel  circle,  lying  north- 
ward therefrom.  Sixth,  it  results  evidently  from  the  two 
preceding  sentences  that  the  plane  of  the  ecliptic  is  not  par- 
allel to  that  which  cuts  the  photosphere  into  two  symmet- 
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rical  parts.  Seventh,  it  also  results  that  the  mean  accamu* 
lation  which  is  produced  at  the  extremities  of  the  diameter 
of  the  photosphere  takes  place  instantly  by  preference  in  the 
northern  hemisphere.  Eighth,  it  seems,  then,  probable  t]iat 
a  larger  quantity  of  the  gaseous  mass  may  be  suspended  in 
the  northern  than  in  the  southern  hemisphere.  It  must  be 
that  this  accumulation  occasions  the  excess  of  temperature 
in  the  northern  hemisphere,  and  opposes  therein  some  re* 
sistance  to  the  manifestation  of  the  interior  activity  of  the 
sun.  Father  Rosa  finally  concludes  that  the  secular  varia- 
tions of  the  photosphere  and  of  terrestrial  magnetism  are 
simultaneous,  and  subjected  to  an  oscillation  of  66}  years, 
similar  to  that  which  the  apogee  of  the  apparent  orbit  of  the 
sun  is  subject  to.  We  can  thus  consider  our  sun  as  making 
a  part  of  a  triple  stellar  system,  in  which  the  interior  star 
combines  with  our  sun  in  a  movement  about  the  same  centre, 
whose  period  is  66|  years. — BibUoth.  ITnivers.^  1874, 259. 

60LAB  BADIATION  IN  EGYPT. 

M.  Picte  has  communicated  several  series  of  observations 
which  he  has  had  occasion  to  make  during  .a  prolonged  sojourn 
at  Cairo,  as  director  of  the  Physical  Cabinet  of  that  city,  and 
among  them  he  has  made  some  measurements  of  solar  radia- 
tion with  a  large  actinometer.  His  apparatus  consisted  of 
a  sort  of  boiler,  of  two  thin  plates  of  parallel  sheet  iron,  filled 
with  water,  placed  in  a  chest  full  of  black  cotton,  and  closed 
over  its  face,  which  was  turned  toward  the  sun, by  a  compar- 
able number  of  plates  of  glass.  As  a  result  he  finds  that,  in 
Egypt,  a  surface  of  one  square  meter  exposed  normally  to  the 
rays  of  the  sun  in  the  middle  of  the  day  absorbs  very  nearly 
twelve  calories  or  units  of  heat  per  minute.  Other  observ-* 
era,  also  operating  in  Egypt,  have  found  about  ten  caloriea 
The  diurnal  evaporation  produced  by  the  action  of  the  sun 
is  one  sixth  of  an  inch  of  water.  The  evaporation  which  is 
due  to  the  dryness  of  the  air  and  to  the  wind  is  one  third  of 
an  inch. — Bibliotlu  Vhivera.j  1874, 484. 

THEBMOGBAPHS    OF    THE    ISOTHEEMAL    LINES    OF   THE    SOLAB 

DISK. 

Professor  Mayer  announces  that  he  has  devised  a  method 
for  obtaining  the  isothermals  on  the  solar  disk,  by  which  in- 
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vention  he  thinks  it  possible  that  an  entirely  new  branch  of 
solar  physics  may  be  created.  He  causes  the  image  of  the 
sun  to  fall  npon  the  smoked  surface  of  thin  paper,  while  the 
other  side  of  the  paper  is  coated  with  a  film  of  MeissePs 
double  iodide  of  copper  and  mercury.  When  the  wave  of 
heat,  passing  through  the  carbon  and  the  paper,  has  warmed 
the  thin  film  of  iodide  to  the  temperature  of  70°  Centigrade, 
this  substance  is  blackened ;  and  if,  beginning  with  a  very 
small  aperture  of  the  telescope,  we  gradually  increase  it  un- 
til we  obtain  the  smallest  area  of  blackened  iodide  that  can 
be  produced  with  a  well-defined  contour,  we  thus  obtain  a 
determination  of  the  area  of  maximum  temperature  on  the 
solar  disk.  On  using  a  larger  aperture  of  the  object-glass 
of  the  telescope,  a  larger  surface  of  blackened  iodide  is  form- 
ed, the  new  area  being  bounded  as  before  by  a  well-defined 
isothermal  line ;  and  by  repeating  this  process  maps  are  ob- 
tained of  the  isothermals  of  the  solar  disk.  An  exposure 
of  about  twenty  minutes  is  required  to  obtain  these  thermo- 
graphs, which  ai*e  sufiiciently  permanent  to  allow  one  to 
trace  accurately  their  isothermal  contours.  But  other  sub- 
stances exist  which  are  more  suitable  than  the  iodides  for 
producing  permanent  thermographs.  Professor  Mayer  states 
that,  as  far  as  he  has  at  present  applied  this  method,  he  con- 
cludes that  there  exists  on  the  solar  disk  an  area  of  sensibly 
uniform  temperature  and  of  maximum  intensity.  This  area 
of  maximum  temperature  is  of  variable  size.  It  is  in  motion 
on  the  solar  image.  It  is  surrounded  by  well-defined  iso- 
thermals. The  general  motions  of  these  isothermals  follow 
the  motions  of  the  central  maximum  area,  but  they  have 
also  their  independent  motions. — American  Journal  of  Sci- 
enee^  July^  1875, 60.  

A  NEW^  METHOD  OF   COMPUTING  PLANETARY  PEBTTJBBATIONS. 

The  immense  amount  of  labor  that  has,  for  a  hundred 
years  past,  been  spent  upon  the  computation  of  the  mutual 
perturbations  of  the  planets,  and  the  great  amount  of  time 
and  ingenuity  employed  by  mathematicians  in  devising  the 
methods  of  special  perturbations  and  mechanical  quadra- 
tures, would  justify  a  prolonged  notice  of  the  new  method  of 
computing  special  perturbations  developed  in  a  recent  me- 
moir by  Professor  Gylden,  of  Stockholm,  and  which  has  been 
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applied  by  Backland  to  the  computation  of  the  movements  of 
the  asteroid  Iphigenia.  Tlie  original  method  consists  in  in- 
tegrating the  differential  equations  of  perturbations,  accord- 
ing to  analytical  methods,  instead  of  by  mechanical  quad- 
ratures; Gylden's  idea  appears  to  lead  to  as  simple  forms 
of  computation  as  the  older  methods,  but  possesses  several 
great  advantages,  especially  in  the  checks  upon  the  accuracy 
of  the  computation  at  every  step  of  the  process.  By  means 
of  analytical  formulsB  developed  by  him  some  years  ago  as  pre- 
liminary to  the  present  work,  he  is  able  to  express  the  co- 
ordinates as  well  as  the  sines  and  cosines  of  the  co-ordinates 
of  the  perturbed  bodies  in  rapidly  converging  series.  Dr. 
Backluud,  in  applying  Gylden's  method  to  the  computation 
of  the  special  perturbations  of  Iphigenia,  has  taken  account 
only  of  the  disturbances  introduced  by  Jupiter  during  three 
6emi-i*e volutions  of  the  asteroid.  He  divides  the  orbit  of  the 
planets  into  sixteen  equiangular  portions  of  twenty-two  de- 
grees each,  for  each  of  which  the  perturbations  are  independ- 
ently computed. — Vterteljahrsschr,  Astron.  Gesellsch.^  X.,  36. 

GALLB^S  PATH   OF  THE  HETEOB  OF  JUNE    17,  1873. 

The  orbit  of  the  bright  meteor  observed  in  Austria  and 
Germany  on  the  17th  of  June,  1873,  has  been  carefully  inves- 
tigated by  Professor  Galle.  Having  satisfied  himself  that 
the  end  of  the  visible  path  of  the  meteor  was  not  far  from 
Zittau,  he  made  a  special  examination  of  that  region,  and 
gathei^d  many  observations  which  enabled  him  to  fix  the 
actual  position  of  the  meteor  at  the  time  of  its  disappear- 
ance, and  was  even  able  to  gather  some  of  those  fragments 
which  reached  the  earth,  although  their  actual  fall  was  not 
observed  by  any  one,  and  the  connection  of  the  supposed 
fragments  with  the  original  mass  is  subject  to  some  doubt. 
In  the  computation  of  the  orbit.  Professor  Galle  proceeded 
according  to  the  method  elaborated  by  him  as  most  appro- 
priate to  such  cases,  as  follows : 

Having  determined  definitively  the  exact  position  of 
the  end  of  the  orbit,  each  observer's  observation  then  en- 
abled him  to  determine  the  apparent  plane  of  motion,  the 
intersection  of  which  planes  determined  the  position  of  the 
path  followed  by  the  body.  Among  the  thirty-three  excel- 
lent observations  which  he  was  able  to  use  in  his  study,  only 
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two  or  three  were  discordant  from  the  others  to  such  an  ex- 
tent that  but  little  weight  could  be  attributed  to  them. 
The  linear  length  of  the  visible  path  in  the  atmosphere  was 
sixty-two  geographical  miles,  the  initial  point  of  which  was 
twenty- two  miles  above  the  earth's  surface,  while  its  end 
was  four  and  a  half  miles  high.  The  meteor  moved  nearly  in 
the  plane  of  the  ecliptic,  and  was  approaching  the  sun  at  the 
time  that  it  passed  through  the  earth's  atmosphere,  cutting 
the  earth's  radius  vector  at  an  angle  of  forty-five  degrees,' the 
curve  of  its  orbit  being  that  of  a  hyperbola,  and  its  velocity 
being  somewhat  slower  than  that  of  the  ordinary  shooting- 
stare.  The  detonation  that  accompanied  this  meteor  was 
heard  to  a  distance  of  forty  miles,  being  most  intense  in  the 
neighborhood  of  the  end  of  its  path,  where  at  nearly  every 
station  it  was  reported  as  like  the  long  rolling  sound  of 
thunder. — Jahresbericht  der  Schlesiachen  OeaeUschaft^  1874. 

TWO   GBOUPS   OP  NOVEMBBR   MBTEORTTES. 

Professor  Kirkwood,  of  Indiana,  communicates  to  the  En- 
glish journal  Natttre  some  remarks  on  the  meteors  of  No- 
vember 14,  known  as  the  Leonids,  becailse  their  radiant 
point  is  in  the  constellation  of  Leo.  According  to  Professor 
Kirkwood,  there  are  indications  of  the  existence  of  two  dis- 
tinct and  widely  separated  clustera  of  meteore  moving  in  or- 
bits very  nearly  identical,  and  having  therefore  very  nearly 
the  same  radiant  point.  The  principal  cluster  is  that  whose 
appearance  at  intervals  of  33^  years  was  first  demonstrated 
by  Professor  Newton,  while  the  second  group,  according  to 
Kirkwood,  has  a  period  of  33j  years.  He  suggests  that  if 
these  two  clusters  are  originally  derived  from  the  same  me- 
teor cloud,  then  there  must  have  been  a  considerable  dis- 
turbance in  their  orbits  caused  by  the  attraction  either  of 
Uranus  or  of  the  earth.  He  cites  nine  recorded  displays  of 
meteors  indicating  the  existence  of  the  second  cluster.  The 
first  of  these  occurred  in  the  year  288,  and  was  observed  in 
China  on  the  28th  of  September. — 12  A^  XII.,  86. 

encke's  comet. 

Dr.  Van  Asten,  already  known  by  his  profound  investiga- 
tions into  the  movements  of  Encke's  comet,  announces  that, 
having  lately  come  into  the  possession  of  a  number  of  obser- 
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vations  of  this  object,  he  hop^s  to  deduce  something  definite 
in  reference  to  the  peculiarities  of  its  orbit.  It  is  well  known 
that  Encke  himself  believed  this  comet  to  be  gradually  draw- 
ing nearer  to  the  sun,  in  consequence  of  the  resistance  offer- 
ed to  its  movements  by  the  aether  existing  throughout  space. 
Van  Asten,  however,  states  that  his  investigations  have  led 
him  to  the  surprising  result  that  the  observations  of  1865  to 
1871  can  be  perfectly  accounted  for  by  the  general  laws  of 
mechanics,  quite  without  calling  to  our  assistance  the  attrac- 
tions of  unknown  bodies  or  the  resistance  of  an  unknown 
aether.  If,  under  this  assumption,  we  reverse  the  problem, 
and  attempt  to  deduce  the  movements  of  Jupiter  from  ob- 
servations of  Encke's  comet,  we  arrive  at  a  result  quite 
identical  with  that  deduced  by  Bessel,  Kruger,  and  Moller, 
so  that  we  may  be  ceitain  that  the  mean  motion  of  the  com- 
et, at  the  time  of  its  perihelion  passage  in  1868,  experienced 
not  the  slightest  trace  of  an  acceleration.  The  assumption 
that  it  did  experience  such  an  acceleration,  even  the  one-twen- 
tieth part  of  that  supposed  to  exist  by  Encke,  leads  to  very 
improbable  errors.  Van  Asten  lays  stress  upon  the. date, 
1868,  and  says  that  while  at  present  the  comet's  motions  are 
fully  explicable,  yet,  if  we  extend  our  researches  backward,  it 
does  seem  highly  probable  that  at  its  perihelion  passages  in 
1858,  1862,  and  1865  the  comet  did  successively  experience 
accelerations  nearly  agreeing  with  Encke's  suppositions.  The 
conclusion,  therefore,  seems  reasonable  that  the  most  remark- 
able feature  of  this  phenomenon  is  the  complete  absence  of 
any  acceleration  at  the  perihelion  passage  of  1868;  nor  can 
this  be  explained  on  the  supposition  that  the  disturbing  in* 
fluence  of  the  planet  Mercury  has  been  different  from  that 
assumed  in  the  calculations.  As  there  can  be  no  doubt  that 
the  comet  experiences  an  extraordinary  perturbation  in  the 
immediate  neighborhood  of  its  perihelion.  Van  Asten  ex- 
plains that  he  has,  for  simplicity,  made  the  preliminary  as- 
sumption that  this  acceleration  took  place  suddenly  at  that 
time ;  an  hypothesis,  however,  which  is  not  materially  differ^ 
ent  from  Encke's  assumption  that  the  comet  moves  in  a  re- 
sisting medium,  whose  density  varies  inversely  as  the  square 
of  the  distance  from  the  sun ;  for,  if  its  density  vary  ac- 
cording to  this  law,  its  effect  upon  the  comet  would  be  main- 
ly felt  during  twenty-five  days  before  and  after  the  perihel- 
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ion.  At  the  appearance  of  this  comet  in  February,  March, 
and  April,  1875,  Bredichin,  at  Moscow,  and  Struve,  at  Poul- 
kova,  were  successful  in  making  observations  which  are  best 
accounted  for  by  assuming  an  acceleration  since  1871  of 
about  two  thirds  as  much  as  that  indicated  at  previous  ap- 
paritions, as  though  the  physical  changes  in  the  interior  of 
the  comet  which  occurred  in  1868  had  affected  not  only  its 
movements  at  that  time,  but  also,  in  a  lesser  degree,  are  con- 
tinued to  the  present  time. 

ON  COMBTABT   ORBITS. 

In  giving  a  general  review  of  the  statistics  relative  to  the 
orbits  of  comets,  Guillemin  states  that  177  have  parabolic 
orbits,  73  elliptic,  and  14  hyperbolic.  To  these  must  be 
added  a  large  number  of  other  comets  not  yet  accurately 
computed,  so  that  we  may  calculate  that  of  these  bodies 
scarcely  one  sixth  are  foreign  to  the  solar  system,  and  the 
remainder  circulating  about  the  sun  as  do  the  planets. 
With  regard  to  the  inclinations  of  their  orbits  to  the  orbit 
of  the  earth,  he  shows  that  the  greater  inclinations  are  more 
frequent  than  the  lesser;  so  that  the  comets  whose  paths 
are  confined  to  the  •zodiac  foim  scarcely  a  quarter  of  those 
that  are  known.  As  regards  the  direction  in  which  they 
move  in  their  orbits  about  the  sun,  the  direct  and  the  ret- 
rograde motions  are  about  equally  divided.  But  if  we  ex- 
amine in  detail  the  three  classes — the  parabolic,  the  elliptic, 
and  the  hyperbolic  orbits — we  find  that  among  the  elliptic 
orbits  the  direct  motions  are  twice  as  numerous  as  the  ret- 
rograde. As  regards  the  distance  to  which  they  approach 
the  sun,  192  have  come  between  the  earth  and  the  sun,  and 
66  between  the  earth  and  Jupiter;  while  between  the  orbits 
of  Venus  and  Mars  not  less  than  130  of  these  have  passed. 
— JBtdleiin  Hebdom.  Association  Seientijiquey  1875,  262. 

ON  THE   STBUCTUBB    OF   COMETS  AND  METEORS. 

From  an  examination  of  the  gases  occluded  in  the  Iowa 
meteorite  of  February  12, 1875,  Professor  Wright,  of  New 
Haven,  concludes  that  his  results  have  an  important  bear- 
ing upon  the  theory  of  comets  and  their  tails,  warranting 
the  following  conclusions:  First,  the  stony  meteorites  are 
distingubhed  from  the  iron  ones  by  having  the  oxides  of 
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carbon,  chiefly  the  dioxide  as  their  characteristic  gases,  in- 
stead of  hydrogen.  Second,  the  proportion  of  carbon  di- 
oxide given  off  is  much  greater  at  low  than  at  high  temper- 
atures, and  is  sufficient  to  mask  the  hydrogen  in  the  spec- 
trum. Third,  the  amount  of  gases  contained  in  a  large 
meteorite,  or  cluster  of  such  bodies  serving  as  a  cometary 
nucleus,  is  sufficient  to  form  the  train  as  ordinarily  observed. 
Fourth,  the  spectrum  of  the  gases  is  closely  identical  with 
that  of  several  of  the  comets.  We  may,  then,  he  states,  con- 
sider a  comet  merely  as  a  meteorite  of  considerable  magni- 
tude, or  a  swarm  of  many  such  of  lesser  size,  containing 
large  quantities  of  carbon  dioxide,  with  some  carbonic  oxide 
and  hydrogen,  and  giving  off  this  gas  under  the- influence  of 
solar  heat.  The  gaseous  substance  in  streaming  away  forms 
the  train  which  is  visible,  partly  by  reflected  sunlight,  and 
partly  by  its  own  light,  due  to  some  molecular  or  electrical 
action  which  causes  it  to  give  the  spectrum  of  the  carbon 
compounds.  The  loss  of  the  gaseous  contents  readily  ex- 
plains the  loss  of  the  tail  and  diminution  of  brightness,  ob- 
served in  the  case  of  several  comets  in  their  successive  rev- 
olutions.— SiUimarCs  Journal^  e/w/y,  1875, 48. 

THE   DISTBIBUTION   OP  COMETAEY   ORBITS. 

Guillemin  calls  attention  in  his  new  work  on  comets  to  a 
feature  in  the  distribution  of  the  orbits  of  these  bodies,  whicli 
consists  especially  in  the  fact  that  there  are  special  regions 
of  the  heavens  in  which  the  cometary  aphelia  are  more  thick- 
ly crowded  together  than  in  other  regions.  Basing  his  stud- 
ies upon  those  of  Hoeck,  of  Utrecht,  he  places  the  region 
within  which  the  least  number  of  cometary  aphelia  is  found 
in  the  sector  comprised  between  the  ecliptic  and  a  circle 
inclined  thereto  at  an  angle  of  about  35°,  and  cutting  it  in 
the  longitudes  95°  and  243°.  In  explanation  of  this  singular? 
ity,  Hoeck  suggests  that  if  the  point  toward  which  the  solar 
system  is  moving  in  its  great  motion  of  translation  occupied 
the  middle  of  this  sector,  it  would  follow  that  the  comets 
coming  from  this  region  would  have  greater  difficulty  than 
any  others  in  following  and  rejoining  the  sun.  But  the 
direction  of  the  movements  of  the  solar  system  is  such  that 
it  does  not  favor  this  explanation.  Guillemin  suggests, 
therefore,  that  possibly  this  sector  corresponds  to  a  region 
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of  the  heavens  essentially  deficient  in  cometarj  eraanations, 
although  possibly  the  deficiency  of  cometary  aphelia  in  this 
region  may  depend,to  some  extent  npon  the  fact  that  the  at- 
mospheric conditions  in  July  and  December  are  unfavorable 
to  the  discovery  of  comets  in  that  part  of  the  ecliptic.  The 
first  of  these  suggestions,  however,  will  be  seen  to  have  some 
probability,  if  we  consider  that  Sir  John  Herschel,  who  has 
worked  on  the  distribution  of  the  nebul8B,has  shown  that  the 
various  regions  of  the  heavens  are  very  unequally  favored 
as  regards  the  actual  quantity  of  nebulous  matter ;  and  a 
similar  inequality  in  the  distribution  of  those  nebulous  cen- 
tres  whence  comets  emanate  might  from  analogy  be  reason- 
ably expected. — BvUet.  Hebd,  Assoc,  Scien.y  1875,  234. 

BRVBSS   ON  FOGSON's  AND  BIELA's  COMETS. 

The  return  of  Biela's  comet  in  1872  was,  as  will  be  re« 
membered,  looked  forward  to  with  great  interest,  and  some 
disappointment  even  was  felt  that  it  continued  invisible  to 
the  most  powerful  telescopes  employed  in  the  search  for  it. 
Under  these  circumstances,  a  faint  interest  was  awakened 
by  the  fact  that  on  the  27th  of  November  one  of  the  most 
beautiful  showers  of  shooting-stars  was  observed,  and  that, 
too,  in  such  a  position  that  it  seemed  probable  that  these 
meteoi-s  were  moving  precisely  in  the  orbit  of  Btela's  comet. 
There  was,  therefore,  a  strong  presumption  that  an  intimate 
connection  existed  between  the  two  phenomena.  Klinker- 
fues,  of  Gottingen,  suspecting  that,  in  fact,  the  two  might  be 
identical,  telegraphed  to  Pogson  at  Madras,  on  the  30th  of 
November,  the  following  dispatch :  ^*  Biela  touched  the  earth 
November  27.  Search  near  Theea  Centauri,^^  Following  the 
suggestion  of  this  dispatch,  Pogson  searched,  and  found  a 
comet  near  the  predicted  spot,  but  was  successful  in  observ- 
ing it  on  only  two  days — the  second  and  third  of  December ; 
and  for  some  time  the  impression  seems  to  have  prevailed 
among  astronomers  that  he  must  have  actually  observed 
Biela's  comet.  His  observations,  however,  have  been  care- 
fully discussed  by  Oppolzer,  and  now  recently  more  thor- 
oughly by  Bruhns.  Oppolzer  and  Elinkerfues  agree  that 
Pogson's  comet  was  really  in  the  most  intimate  connection 
with  the  star  shower,  and  possibly  was  really  the  head  of 
Biela's  comet.    Bruhns,  however,  seems  conclusively  to  show 
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that  Pogson^s  observations  can  not  possibly  be  made  to  agree 
with  the  orbit  of  Biela's  comet,  as  computed  by  Michez ;  and 
that  it  is  very  probable  that  the  object  observed  by  Pogson 
is  a  new  comet  having  no  connection  either  with  Biela's  or 
with  the  shooting- stars. — Vierteljahrssehrife  Astronomische 
Oeseilschafty  X. ,  1 62.  

LORD  BOSSE^S  THREE-FOOT  TELESCOPE. 

Those  who  are  interested  in  large  telescopes  will  perhaps 
not  have  forgotten  that  Lord  Rosse  has  for  a  long  time  pos- 
sessed, not  only  his  immense  telescope  of  six-feet  apeiture 
and  fifty-six  feet  focal  length,  but  also  a  smaller  telescope 
of  three-feet  aperture,  whose  space-penetrating  power  must 
be  equal  to,  if  not  superior  to,  that  of  any  refitusting  telescope 
which  has  yet  been  constructed.  Mr.  Dreyer,  in  a  review  of 
the  observations  of  nebulae  made  by  Dr.  Schultz,  states  in  a 
note  that  the  observations  of  nebulsB  which  have  been  made 
at  Birr-Castle  by  Lord  Rosse,  almost  without  interruption 
since  1860,  have  been,  within  the  last  few  years,  made,  not 
as  formerly  in  order  to  procure  exact  sketches  and  descrip- 
tions of  more  interesting  objects,  but  to  give  measures  of 
positions  and  distances  of  as  many  stara  as  possible  in  tbe 
immediate  neighborhood  of  the  nebulse  in  Sii*  John  Her- 
schel's  general  catalogue.  The  distances  are  observed  with 
occulting  bars,  so  that  the  faintest  stars  can  be  observed. 
The  six-foot  reflector  is,  however,  so  mounted  that  the  ob- 
server can  follow  an  object  near  the  equator  only  for  about 
thirty  minutes,  and  this  causes  great  inconvenience  in  the 
conduct  of  the  work  they  have  in  hand.  He  states  that  the 
three-foot  reflector  will,  in  a  short  time,  be  mounted  as  an 
equatorial,  and  will  in  the  winter  of  1875-76  be  used  ta 
complete  a  series  of  special  observations  of  nebulsa  made 
since  1860,  and  whose  publication  may  be  expected  in  one 
or  two  years. — Vierteljahrsschrift  Astron.  OeadL  X.,  66. 

ox   THE   ELECTBIC  DISCHARGES  IS  THE   AURORA   BOBEALIS. 

-  An  extensive  series  of  observations  on  the  aurora  by  Lem- 
strom  in  1871,  during  a  journey  into  Lapland,  and  published 
recently  by  tlie  Helsingfors  Academy  of  Sciences  in  Finland, 
has  become  accessible  to  us  through  a  translation  by  the 
author,  who  sums  up  the  results  of  his  work,  and  that  o£ 
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Others,  as  follows :  First,  the  luminous  phenomena,  or  flames, 
seen  about  the  summits  of  the  mountains  of  Spitzbergen, 
are  also  seen  in  Lapland,  and  are  of  the  same  nature  as  the 
aurora  borealis.  Second,  some  phenomena  of  the  same  kind, 
although  a  little  different,  have  been  observed  in  other  coun« 
tries ;  and  this  proves  that  electric  discharges  of  the  nature 
of  the  aurora  can  take  place  elsewhere  than  in  the  arctic  re* 
gions.  Third,  the  spectroscope  is  the  surest  means  of  decid- 
ing, in  case  of  doubt,  as  to  the  nature  of  the  phenomena. 
Fourth,  in  arctic  countries  the  electric  discharge  preceding 
thunder  passes  through  the  atmosphere  at  a  lower  altitude 
than  in  any  other  countries.  Fifth,  the  electric  currents 
which  are  developed  in  the  earth  when  the  aurora  takes 
place  are  not  phenomena  of  induction  governed  by  the  lat- 
ter— at  least  not  in  the  northern  i-egions.  If  they  are  not 
caused  by  the  same  current  which  is  produced  by  the  trans- 
portation  of  electricity  from  the  upper  regions  of  the  atmos- 
phere toward  the  earth,  it  is  necessary  to  seek  their  cause 
in  the  perturbation  of  the  terrestrial  current.  Sixth,  in  all 
probability  the  currents  attending  the  aurora  should  be  able 
to  affect  the  galvanometer, provided  that  the  apparatus  which 
collects  the  electricity  is  sufficiently  large,  or  placed  suffi* 
oiently  high  in  the  atmosphere.  Seventh,  as  a  rule,  the  pos- 
itive electricity  of  the  aurora  comes,  from  above,  downward. 
Eighth,  the  corona  of  the  aurora  is  only  a  perspective  phe- 
nomenon; but  the  rays  themselves  have  a  real  curvature. 
Ninth,  in  the  spectrum  of  the  aurora  there  are  in  all  nine 
rays,  which,  in  all  probability,  are  the  same  as  the  lines  giv- 
en by  the  gases  that  compose  the  atmosphere.  Tenth,  the 
spectra  of  the  aurora  can  be  classified  in  three  different  types, 
which  depend  upon  the  character  of  the  discharge  itself. — 
JBibiioiMque  Uhiverselle,  L.,  1874,  385. 

COMPENSATION    OF    CLOCKS    FOR    THB    INFLUBNCB    OF    BABO- 

SKBTBIC  CHANGES. 

In  the  new  standard  sidereal  clock  of  the  Royal  Observa- 
tory at  Greenwich,  a  peculiar  arrangement  has  been  intro- 
duced in  order  to  counteract  the  influence  upon  the  rate  of 
the  clock  of  the  varying  density  of  the  earth's  atmosphere. 
This  density,  as  it  is  well  known,  varies  principally  with  the 
ohanges  in  barometric,  pressure;  and  Professor  Airy  has 
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therefore  established  within  the  case  of  the  clock  a  siphon 
barometer,  on  whose  open  end  floats  a  rod  whose  rise  and 
fall  with  the  yaryiug  atmospheric  pressure  moves  a  horizon- 
tal lever  at  whose  opposite  extremity  is  supported  a  vertical 
magnet.  The  corresponding  falling  and  rising  of  this  mag- 
net, which  is  placed  directly  under  the  pendulum,  causes  a 
variable  magnetic  attraction  to  be  exerted  upon  the  latter ; 
so  that  with  increasing  density  an  increasing  force  of  grav- 
itation is,  as  it  were,  brought  to  bear  upon  the  pendulum, 
thereby  slightly  accelerating  its  movements  and  counteract- 
ing the  retarding  influence  of  the  atmosphere.  Without  this 
arranscement  it  was  found  that  a  fall  of  one  inch  in  the  ba- 
rometer  caused  an  increase  in  the  daily  rate  of  the  clock  of 
about  tliree  tenths  of  a  second.  The  application  of  the  grad- 
uating magnet  has  also  had  a  further  advantage  in  causing 
the  arc  of  vibration  to  be  sensibly  constant  at  all  times.-— 
12  u4,  XL,  481,  and  Ann.  Eq),  of  Astronomer  BoydL 

RESULTS   OF  THE  AMERICAN  AND  OTHER  OBSERVATIONS  OF 

THE  TRANSIT  OF  VENUS. 

At  the  time  of  going  to  press  with  our  last  annual  volume, 
there  had  not  been  time  to  obtain  precise  information  re- 
specting the  success  of  the  various  parties  sent  out  to  ob- 
serve the  Transit  of  Venus.  We  therefore  give  now  a  brief 
account  of  the  measures  taken  by  our  government  with  this 
object,  as  well  as  of  those  of  other  nations,  and  an  estimate 
of  the  measure  of  success  attained. 

As  our  readers  may  be  aware,  the  American  parties  were 
organized  and  sent  out  by  a  commission,  composed  of  the 
Superintendent  and  two  professors  of  the  Naval  Observatory, 
the  President  of  the  National  Academy  of  Sciences,  and  the 
Superintendent  of  the  Coast  Survey.  All  the  responsibility 
for  the  American  system  of  observations  rests  with  this  com- 
mission, which  was  created  partly  in  order  to  secure  the  har- 
monious co-operation  of  those  departments  of  the  govern- 
ment which  took  an  active  interest  in  the  matter.  In  this 
respect  the  plan  was  entirely  successful.  Of  the  eight  par- 
ties organized,  one  was  an  army  party,  in  which  the  chief 
and  assistant  astronomer  were  officers  of  the  Corps  of  Engi- 
neers of  the  army.  Besides  this,  the  same  corps  furnished 
the  assistant  astronomer  for  another  party.     There  was  also 
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a  naval  party,  in  which  the  corresponding  officers  were  of- 
ficers of  the  navy.  The  Coast  Survey  furnished  the  astron- 
omers for  two  parties,  and  the  Observatory  famished  the 
chiefs  for  two  more.  The  two  remaining  chiefs  were  dis- 
tinguished civilian  asti*onomerSy  each  the  director  of  an  ob- 
servatory. 

The  plan  of  observation  adopted  by  the  commission  was 
In  many  respects  different  from  that  used  elsewhere,  be- 
ing worked  out  quite  independently.  Its  distinguishing 
features  were  that  the  observations  shonld  be  made  on  the 
same  plan  at  all  the  stations,  that  the  main  reliance  should 
be  placed  on  photographs  of  the  phenomena,  and  that  these 
photographs  should  be  taken  on  a  peculiar  plan.  The  essen- 
tial feature  of  the  plan  is  that  the  image  of  the  sun  is  thrown 
into  the  photographic  dark  room  by  being  reflected  from  a 
flat  min'or,  the  rays  after  reflection  piassing  through  a  lens 
of  forty  feet  focal  length.  This  lens  is  so  adjusted  that  the 
image  is  formed  on  the  photographic  plate,  which  is  firmly 
mounted  on  an  iron  pier  in  the  dark  room.  This  plan  is  ex- 
tremely convenient  in  photographing,  and  one  of  the  best 
illustrations  of  its  advantages  is  found  in  the  fact  that  at  not 
a  single  one  of  the  stations  was  there  any  mishap  which  in- 
terfered with  the  taking  of  the  photographs  during  the  crit- 
ical moments  of  the  transit.  Another  circumstance  worth 
noting  is  that  the  entire  apparatus  was  of  American  manu- 
facture, the  most  important  part  being  made  by  Alvan  Clark  & 
Sons.  The  success  of  these  ingenious  artists  with  the  mir- 
rors of  the  photographic  apparatus  was  especially  gratifying, 
as  it  was  absolutely  necessary  to  the  success  of  the  plan  that 
these  shonld  be  made  with  a  degi*ee  of  perfection  which  Eu- 
ropean astronomers  feared  might  be  unattainable. 

As  stated  in  our  previous  volume,  the  Americans  occupied 
three  northern  and  five  southern  stations,  an  unequal  divis- 
ion between  the  two  hemispheres  being  made  because  the 
chance  of  good  weather  was  much  greater  in  the  northern 
hemisphere  than  in  the  southern,  and  it  was  desirable  to  have 
as  nearly  as  possible  an  equal  number  of  observations  on  the 
two  sides  of  the  equator.  The  northern  parties,  with  their 
material,  were  sent  from  San  Francisco  to  Nagasaki  by  the 
Pacific  Mail  steamships,  whence  two  of  them  were  distrib- 
uted to  their  stations  by  naval  ships,  one  remaining  in  Na- 
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gasaki.  The  southern  parties  were  distributed  among  the 
stations  by  the  U.  S.  steamer  Stoatara^  Captain  R.  Chandler, 
which  sailed  from  New  York  June  7, 1874,  and  visited  the 
five  southern  stations  in  succession. 

The  northernmost  station  was  Yladivoetok,  a  new  sea- 
port of  Siberia  on  the  Sea  of  Japan,  lat.  43°  N.,  long.  132° 
E.  of  Greenwich.  The  chief  of  the  party  was  Professor  A. 
Hall,  of  the  Naval  Observatory,  Mr.  O.  B.  Wheeler,  of  the 
Lake  Sui*vey,  being  assistant  astronomer.  The  party  sailed 
from  San  Francisco  in  the  Alaska  on  July  28,  and  finally 
reached  Nagasaki  on  August  30.  Here  they  went  on  board 
the  U.  S.  steamer  Kearsarge^  which  conveyed  them  to  Vladi- 
vostok. This  port  was  established  by  the  Russian  govern- 
ment about  1868,  more  to  strengthen  its  position  in  this 
quarter  than  on  account  of  any  commercial  advantages.  It 
was  therefore  made  into  a  military  post,  with  a  military 
government.  The  violent  winds  and  intense  cold  which  pre- 
vail at  this  port  during  the  winter  rendered  much  exertion 
necessary  to  prevent  the  light  pottable  observatories  which 
the  party  had  carried  fi'om  home  from  being  blown  away  en- 
tirely, and  to  keep  the  photographic  house  warm  enough  to  be 
used.  Some  difficulty  was  found  in  making  the  instruments 
work  well  at  so  low  a  temperature  as  sometimes  prevailed, 
but  they  were  all  overcome  before  the  day  of  the  transit. 
When  this  eventful  time  arrived,  instead  of  the  pei*fectly 
clear  weather  they  had  every  reason  to  expect,  the  sky  was 
covered  with  a  thin  haze,  which  continued  during  the  entire 
four  hours  of  the  transit.  In  consequence  it  was  found  ex- 
ceedingly difiicult  to  obtain  good  photographs.  Thirteen 
were  taken ;  but  the  image  of  Yenus  is  so  faint  that  great 
pains  will  be  required  to  determine  its  position  with  the 
necessary  accui*acy.  The  haziness  did  not  interfere  so  much 
with  telescopic  observations  as  with  the  photographs,  so 
that  the  astronomers  succeeded  in  observing  three  out  of 
the  four  contacts. 

FMn. — At  this  station  Professor  James  C.  Watson,  of 
Ann  Arbor,  was  the  chief  of  the  party,  and  Professor  C.  A. 
Young,  of  Dartmouth  College,  assistant  astronomer.  The 
record  of  the  weather  at  Pekin  during  the  month  of  Decem- 
ber for  a  number  of  years  showed  a  remarkable  freedom 
from,  oloudsy  an  entu'ely  cloudy  day  being  almost  unknown. 
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The  night  before  the  transit  was  beantifally  clear.  At  4  A.M. 
Professor  Watson  went  to  the  observatory,  observed  for  some 
time,  and  made  a  final  inspection  to  see  that  all  was  right. 
Every  man  was  in  his  place  long  before  the  appointed  time. 
But  jast  as  the  party  were  taking  the  preliminary  photo- 
graphs a  bank  of  oloads  came  up  from  the  southeast  and 
covered  the  san,  so  that  the  prospect  seemed  almost  hope- 
less. Fortunately  openings  in  the  clouds  permitted  the  first 
two  contacts  to  be  observed,  and  by  watching  for  other 
openings  the  party  succeeded  in  securing  forty-four  photo- 
grapbs.  Then  it  clouded  up  completely  for  a  period.  At 
one  o'clock  it  partially  cleared  away,  so  that  more  photo- 
graphs could  be  taken.  But  one  of  the  most  annoying  pecul- 
iarities of  the  Pekin  climate,  a  storm  of  dust,  was  approach- 
ing, so  that  the  photographs  were  very  faint,  owing  to  the 
yellow  tint  of  the  sun.  Still  the  observers  succeeded  in  ob- 
serving the  two  last  contacts,  so  that  all  four  contacts  were 
successfully  observed.  This  was  the  only  American  station 
which  had  this  good  fortune. 

Naga9akL — This  was  the  remaining  northeni  station  oc- 
cupied by  the  American  parties.  Mr.  Qeorge  Davidson,  of 
the  Coast  Survey,  was  chief  of  the  party,  and  Mr.  Titman,  of 
the  same  establishment,  assistant  astronomer.  The  weather 
here  was  much  the  same  as  at  Pekin,  the  photographs  being 
taken  through  occasional  openings  in  the  clouds.  Three  out 
of  the  four  contacts  were  observed,  one  being  somewhat 
doubtful  About  sixty  photographs  were  taken,  most  o£ 
them  very  thin,  owing  to  the  haziness  of  the  atmosphere. 
It  was  somewhat  tantalizing  to  learn  that,  while  all  three  of 
the  American  stations  in  Asia  suffered  from  clouds  and  haze 
during  the  critical  hours  of  the  transit,  the  German  station 
at  Tchifu,  near  the  centre  of  the  triangle  formed  by  the  three 
American  stations,  enjoyed  a  perfectly  clear  day. 

In  the  southern  hemisphere  our  commission  established 
one  station  at  Kerguelen  Island,  two  in  Tasmania,  one  in 
New  Zealand,  and  one  on  Chatham  Island.  Kerguelen  Isl- 
and is  a  barren  and  most  inhospitable  mass  of  volcanic  rocks, 
about  2500  miles  southeast  of  the  Cape  of  Good  Hope.  It  is 
almost  totally  devoid  of  the  higher  forms  of  vegetable  life, 
the  most  conspicuous  plants  being  certain  mosses  and  a  so- 
called  cabbage  discovered  by  Captain  Cook.     The  party 
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which  spent  three  months  on  this  barren  spot  was  headed 
by  Lieutenant -commander  George  P.  Ryan,  U.  S.  N.,  with 
Lieutenant-commander  Charles  J.  Train  as  assistant  astrono- 
mer. The  region  is  one  of  the  stormiest  on  the  globe,  and 
although  the  transit  occurred  at  the  finest  season  of  the 
year,  an  entirely  clear  day  is  almost  unknown.  But  on  most 
of  the  days  there  are  openings  in  the  flying  clouds  driven 
past  by  the  western  storms,  and  as  the  station  was,  astro- 
nomically, the  most  favorable  in  the  southern  hemisphere, 
the  chance  of  getting  a  good  collection  of  photographs  be* 
tween  the  clouds  was  judged  sufficiently  good  to  justify  its 
occupation.  Although  the  result  justified  this  opinion,  it  was 
perhaps  a  simple  piece  of  good  fortune,  for  storms  succeeded 
each  other  in  such  rapid  succession  that  the  party  had  the 
greatest  difficulty  in  keeping  their  tents  and  houses  from 
being  blown  away.  The  Stoatara  actually  lost  her  steam- 
launch  in  one  of  these  storms. 

On  the  morning  of  December  9  the  sun  rose  clear,  and  as 
the  entire  transit  was  to  take  place  in  the  forenoon,  great 
hopes  of  success  were  entertained.  Commander  Ryan  suc- 
ceeded in  obtaining  a  fine  observation  of  the  firet  contact  of 
the  planet  with  the  sun's  disk.  But  clouds  then  arose,  and 
continued  to  fly  across  the  sun  durind^  the  remainder  of  the 
transit.  By  watching  their  chances,  the  photographers  suc- 
ceeded in  getting  twenty-six  good  photographs  of  Venus  on 
the  sun,  so  that  their  operations  were  on  the  whole  suc- 
cessful. 

The  Germans  and  English  also  had  quarters  on  Kerguelen 
Island.  By  an  unfortunate  combination  of  circumstances 
the  three  parties  were  all  on  the  east  end  of  the  island,  and 
60  near  together  that  they  all  had  the  same  kind  of  weather. 
A  year  or  two  before  the  transit  the  English  authorities  had 
selected  as  their  station  Christmas  Harbor,  on  the  northern 
side  of  the  island,  which  had  several  times  been  visited  by 
their  ships.  The  American  Commission  had  selected  Thi'ee 
Island  Harbor,  in  the  extreme  southwestern  portion  of  the 
island,  principally  on  account  of  its  being  occupied  as  a  seal- 
ing station  by  the  ships  of  Messrs.  Williams,  Haven,  &  Co., 
of  New  London,  Conn.,  and  being  as  far  from  the  English 
station  as  it  was  convenient  to  get.  During  the  summer  of 
1874  the  island  was  visited  by  H.  M.  S.  Challenger^  which  ez^ 
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amined  both  istations,  and  repoi-ted  to  her  government  that 
Three  Island  Harbor  offered  the  befit  chances  of  fine  weather, 
on  account  of  being  on  the  leeward  end  of  the  island.  The 
change  was  not  known  to  the  American  party  until  the 
SuxUara  reached  Cape  Town,  where  the  English  party  had 
already  arrived.  On  comparing  notes  it  was  found  that 
both  parties  were  bound  for  the  same  part  of  the  island. 
The  most  tantalizing  part  of  the  result  was  that  the  station 
which  all  the  parties  avoided  was  reported  to  have  enjoyed 
a  beautiful  day  on  the  9th  of  December. 

The  SuxUara  proceeded  from  Kerguelen  to  Hobart  Town, 
Tasmania,  or  Van  Diemen^s  Land,  as  it  used  to  be  called, 
and  there  landed  two  parties.  One  of  these  was  in  charge 
of  Professor  William  Harkness,  of  the  Naval  Observatory, 
and  the  other  in  charge  of  Captain  C.  W.  Raymond,  of  the 
Corps  of  Engineers,  U.S.  A  The  latter  party  was  designed 
for  Crozet^s  Islands,  a  group  some  distance  west  of  Kerguc- 
len ;  but  when  the  Swatara  arrived  there  it  was  found  impos- 
sible to  effect  a  landing,  owing  to  a  sudden  storm  which 
blew  the  ship  so  far  away  that  she  could  not  return  to  the 
island  and  land  the  party  without  spending  so  much  time 
as  to  endanger  her  reaching  the  other  stations  in  season  for 
the  observations. 

Tiie  meteorological  reports  from  Hobart  Town  for  the 
month  of  December  in  previous  years  had  been  so  favorable 
that  this  was  regarded  as  the  best  station  in  the  southern 
hemisphere.  But  the  whole  season  proved  stormy  in  the 
extreme,  so  that  it  was  with  the  greatest  difficulty  that  the 
astronomers  could  get  observations  enough  to  rate  their 
clocks  and  chronometers.  At  Hobart  Town  Professor  Hark- 
ness had  very  bad  weather  on  the  day  of  the  transit ;  indeed, 
there  was  heavy  rain  during  a  considerable  portion  of  the 
time  that  Venus  was  in  transit.  But  he  succeeded  in  get- 
ting about  ninety  photographs  by  taking  advantage  of 
openings  in  the  clouds,  so  that  he  had  no  cause  to  be  dissat- 
isfied with  his.  results.  Captain  Raymond's  party  was  at 
Campbell  Town,  about  a  hundred  miles  north  of  Hobart 
Town,  where  both  the  weather  and  the  results  were  very 
much  the  same.  Fewer  photographs  were  obtained,  but 
Captain  Raymond  secured  a  good  observation  of  internal 
contact  at  egress. 
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The  chief  of  the  New  2iealand  party  was  Professor  C.  H. 
F.  Peters,  of  Hamilton  College,  with  Lieutenant  £.  W.  Bass, 
of  the  Corps  of  Engineers,  as  assistant  astronomer.  The 
station  originally  designed  for  him  was  Bluff  Harbor,  at  the 
extreme  southern  end  of  the  southernmost  large  island. 
But  on  reconnoitring  the  ground,  it  was  found  that  the 
chances  of  clear  weather  were  better  on  the  high  lands  of 
the  interior;  the  station  was  therefore  finally  chosen  near 
Qneenstown.  The  change  proved  to  be  very  fortunate. 
Both  at  Bluff  Harbor,  in  the  south,  and  at  the  English  sta- 
tion at  Christ  Church,  it  was  cloudy  or  raining  during  the 
whole  of  the  transit,  so  that  the  English  observers  did  not 
catch  a  glimpse  of  it,  while  Dr.  Peters  had  so  much  clear 
weather  as  to  obtain  a  very  fine  collection  of  photographs. 
But  it  was  cloudy  both  at  the  beginning  and  end  of  the 
transit,  so  that  he  got  only  one  of  the  four  contacts. 
-  The  easternmost  of  the  southern  parties  was  that  of  Mr. 
Edwin  Smith,  of  the  Coast  Survey,  with  Mr.  Scott  as  first 
assistant,  and  was  stationed  at  Chatham  Island.  This  party 
suffered  the  worst  of  all  from  unfavorable  weather  on  the 
day  of  the  transit ;  only  a  few  glimpses  of  the  sun  were 
obtained,  by  utilizing  which  the  party  took  six  or  eight  sue* 
cessful  photographs. 

It  will  be  seen  that  the  weather  at  the  American  stations 
was  very  remarkable  in  one  point :  at  not  a  single  station 
did  the  operations  entirely  fail  through  cloudiness,  while 
they  suffered,  more  or  less,  from  this  cause  at  every  station. 
That  it  should  have  been  partly  cloudy  at  all  three  northern 
stations  was  a  great  disappointment,  yet  the  number  of 
available  photographs  in  the  two  hemispheres  is  very  nearly 
equal.  The  eccentricity  of  the  weather  seemed  to  show  iU 
self  in  a  playful  manner  by  favoring  those  places  where  the 
chances  of  fine  weather  had  been  found  to  be  the  least.  Mr. 
Janssen,  the  celebrated  French  spectroscopist,  who  went  to 
Japan  to  observe  the  transit,  had  fixed  upon  Yokohama  as 
his  station.  On  arriving  there  he  learned  that  the  American 
commission  had  for  two  years  caused  meteorological  observa- 
tions to  be  made  at  Yokohama  and  Nagasaki,  which  showed 
the  latter  to  be  the  most  favorable  station.  He  therefore 
moved  thither  with  his  instruments,  occupying  a  station  two 
or  three  miles  distant  from  Mr.  Davidson's.    When  the  day 
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of  the  transit  arrived,  the  ^'probabilities''  were  set  at  de- 
fiance by  the  weather  at  Yokohama  beiog  finer  than  at  Na- 
gasaki. 

What  the  pablio  now  have  to  look  forward  to  is  the  final 
result  of  all  these  expeditions;  and  this  is  something  which 
we  regret  to  find  there  is  no  immediate  prospect  of  learning. 
No  nation  has  yet  made  any  ofilcial  publication  even  of  its 
observations.  The  fact  id  that  the  observing  parties  have 
brought  home  an  immense  mass  of  material,  the  working  up 
of  which  requires  much  consideration  and  great  labor.  The 
greatest  accuracy  must  be  sought  after  at  every  step,  and 
any  attempt  to  push  througb  the  complicated  operations 
which  are  necessary  so  as  to  obtain  immediate  I'esults  would 
be  entirely  futile.  In  order  to  compare  the  times  of  the  ob- 
servations in  the  two  hemispheres  the  longitudes  of  all  the 
stations  must  be  known.  Observations  for  this  purpose  were 
made  by  the  parties ;  but  to  calculate  the  results  is  a  much 
slower  and  more  difficult  process  than  to  make  the  observa- 
tions. Another  tedious  work  will  be  the  reading  of  the  pho- 
tographic negatives.  The  computation  of  the  contact  ob* 
servations  will  be  easier;  indeed,  a  French  mathematician  has 
actually  published  a  result  (8.87"  for  the  solar  parallax)  from 
the  observations  of  a  single  pair  of  stations.  But  a  result 
of  this  sort  is  hardly  better  than  guess-work;  and,  as  it  is 
said  that  the  other  results  of  the  French  observations  are 
different,  we  may  fear  that  the  above  result  was  published 
only  because  it  came  out  about  right.  Altogether,  we  fear 
it  will  be  two  or  three  years  before  the  observations  by  each 
nation  are  worked  up  ready  for  publication ;  and  when  this  is 
done,  it  will  only  furnish  the  data  from  which  some  mathe- 
matician will  deduce  the  final  result.  Even  then  every 
thing  will  be  carried  through  much  more  rapidly  than  in  the 
case  of  the  transit  of  1769,  notwithstanding  that,  owing  to 
the  more  refined  modern  methods,  the  labor  of  working  up 
the  old  observations  was  much  less  than  must  be  devoted  to 
the  recent  ones. 

ON  THE   OBSBBYATION  OF  YARIABLB  BTABS. 

A  second  catalogue  of  variable  stars,  with  valuable  notes 
relating  thereto,  has  just  been  published  by  Schdnfeld,  whose 
first  catalogue,  in  1866,  with  the  additions  of  186 8,  is  already 
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well  known  to  the  few  astronomers  who  are  sufficiently  in- 
terested in  this  subject  to  institute  observations  upon  these 
objects.  To  Argelander,  Schmidt,  and  Sch5nfeld  is  due  the 
greater  part  of  the  credit  of  having  advanced  our  knowledge 
of  the  variability  of  the  brightness  of  stars  to  its  present  de- 
gree of  precision.  It  seems  to  be  unfortunate  that  so  very 
few  astronomers  occupy  themselves  with  this  portion  of  ob- 
servational astronomy,  the  neglect  of  which,  in  fact,  seems 
entirely  unjustifiable.  The  conclusions  in  reference  to  the 
physical  condition  of  the  stars  that  may  be  attained  by  ob- 
servations of  the  variable  stara  are  so  related  to  those  deriv- 
able from  the  analysis  of  their  light  made  by  means  of  the 
spectroscope  that  it  is  surprising  that  the  older  sister  of  these 
two  branches  of  observation  is,  in  these  later  times,  so  much 
neglected. — Viert^cihrsschri/t  der  Astron.  GeaeUschafty  X,  74. 

TIME   ARRANGEMENT  AT  PITTSBURGH. 

In  his  account  of  the  very  perfect  arrangements  at  Pitts- 
burgh for  the  regulation  of  the  city  time,  Professor  Langley 
states  that,  by  the  discrepancies  of  clocks  and  watches,  the 
amount  of  time  wasted  is  in  the  aggregate  very  considerable, 
and  is  indirectly  felt  by  every  individual,  making  it  a  public 
convenience  to  have  a  simple  and  univei'sally  accessible  means 
of  obtaining  standard  time  throughout  the  community.  The 
arrangements  devised  by  him  for  doing  this  are  in  some  de- 
gree peculiar  to  Pittsburgh,  which  is  as  yet  in  advance  of  all 
other  American  cities  in  this  respect.  The  astronomers  at 
the  Observatory  in  Allegheny  City  having  accurate  time  for 
conducting  their  observations,  it  was  only  necessary  to  se- 
cure some  means  by  which  this  time  could  be  reliably  and 
widely  distributed.  Electricity  was  called  in  to  do  this,  a 
current  being  automatically  sent  from  the  observatory  clock 
to  the  large  tower  clock  in  the  City  Hall  at  every  beat  of 
the  seconds  pendulum,  and  by  an  electro-magnetic  arninge- 
ment  in  the  turret  that  clock  is  caused  to  beat  in  perfect 
unison  with  the  standard  at  the  observatory;  it  also  auto- 
matically gives  notice  to  the  observatory  if  it  is  in  error  to 
any  extent.  At  the  exact  second  of  noon  a  special  current 
is  sent,  which  raises  a  detent,  and  allows  a  hammer  to  strike 
the  large  bell  at  the  proper  instant.  The  public  appreciation 
of  the  convenience  and  utility  of  the  system  is  daily  shown 
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by  the  attention  given  to  the  stroke  at  noon.  Daring  nearly 
two  years  there  has  not  been  any  inteiToption  from  the  fail- 
ure of  the  electro -magnetism. — LangUy  in  Account  of  the 
New  City  Mall,  Pitteburffh. 

M2TS0BITES  IN  INDIA. 

The  details  have  recently  been  received  of  a  very  remark- 
able fall  of  meteoric  stones  that  took  place  on  the  23d  of 
September,  1873,  in  India.  The  largest  pieces  and  the  great- 
est number  fell  near  the  village  of  Kahirpur,  in  latitude 
29""  56'  N.,  longitude  12''  12'  £.  Five  stones  are  mentioned 
as  having  fallen  at  this  place,  but  others  appear  to  have 
been  obtained.  At  a  number  of  other  places  stones  also 
fell,  and  the  whole  district  over  which  the  fall  seems  to  have 
spread  has  a  length  of  sixteen  miles  in  a  southeast  and  north- 
west direction,  and  a  breadth  of  about  three  miles.  Many 
of  the  stones  were  found  imbedded  in  the  earth  at  a  depth 
of  about  eighteen  inches.  The  largest  three  weighed  ten 
pounds,  and  were  very  irregular  in  shape,  and  all  broken. 
As  to  the  composition  of  these  aerolites,  it  is  of  the  usual 
steel-gray  color  and  dense  crystalline  texture.  The  specific 
gravity  of  one  of  the  pieces  is  given  at  3.66.  The  appear- 
ance of  the  meteor  was  exceedingly  brilliant,  and  its  disap- 
pearance was  followed,  after  an  interval  of  about  three  and 
a  half  minutes,  by  a  loud  report,  whose  long  reverberation 
died  away  like  distant  thunder. — Journal  of  the  Asiatic  So- 
ciety,  Bengal,  1 874, 34.        

ANCIENT  EGYPTIAN  ABTBONOanCAL  OBSEBYATIONS. 

Renouf  has  communicated  to  the  Society  of  Biblical  ArchsB- 
ology  the  result  of  his  study  of  the  astronomical  calendar 
which  was  discovered  in  1829  by  Champollion  near  Thebes, 
and  which  was  supposed  by  him  to  present  a  table  of  the 
constellations  and  their  influences  for  all  the  hours  of  each 
month  in  the  year.  This  calendar,  which  has  for  fifty  yeara 
formed  the  subject  of  numerous  publications  and  specula- 
tions, is  now  interpreted  in  a  very  different  manner  by  Re- 
nouf, who  decides  that  it  is  a  record  of  the  position  of  the 
stars  in  the  sky  at  certain  times  in  the  night.  It  is,  in  fact, 
a  table  of  observations,  and  not  of  astronomical  calculations. 
Once  in  the  course  of  every  fifteen  nights  the  observer  ap- 
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pears  to  have  noted  down  at  each  successive  hour  the  name 
of  the  particular  star  which  was  then  actually  upon  the  me- 
ridian. We  do  not  know  how  he  determined  his  meridian, 
what  instrument  he  used,  or  by  what  contrivance  he  limited 
his  observations,  but  he  seems  to  have  noted  the  passage  of 
stars  over  seven  different  vertical  lines.  If  the  star  were 
crossing  the  first  line,  beginning  from  the  east,  it  was  noted 
down  as  being  "  on  the  left  shoulder ;''  if  it  were  on  the  fourth 
line,  which  represented  the  meridian,  it  was  put  down  as  "in 
the  middle ;"  if  on  the  fifth  line,  it  was  observed  as  "  on  the 
right,"  and  so  on.  The  epoch  at  which  these  observations 
were  made  is  calculated  to  have  been  within  one  century  of 
the  year  6.0. 1500.  From  this  calendar  Renouf  restores  ap« 
proximately  the  Egyptian  names  of  a  number  of  stars  well 
known  to  us  at  the  present  time.  Thus  Alpha  Ononis  of 
modern  astronomy  corresponds  with  the  Egyptian  constella- 
tion known  as  the  "Goose's  Head;"  the  Pleiadea  were  known 
to  the  Egyptians  as  "  Ghu ;"  Coma  Berenices  was  called  by 
them  "The  many  stars,"  and  so  on. — Transactions  of  the 
Society  of  Biblical  ArchcBology^  IIL,  400. 
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B.  TERRESTRIAL  PHYSICS  AND  METEOROLOGY. 

ON  THE  STAPOBATION    OF  WATEB   FBOM  HABD  AND  BROKEN 

SOILS. 

In  the  course  of  an  extended  investigation  by  Schleh  into 
the  relation  between  water  and  plants,  he  shows  that  in  re- 
spect to  soils  that  are  either  matted  down  hard  or  well  broken 
up,  the  former  elevates  by  capillarity  the  water  quicker  and 
higher  than  the  latter.  If,  then,  layers  of  disintegrated  soil 
are  placed  above  masses  of  solid  eaith,  the  elevation  of  the 
water  to  the  upper  surface  from  the  latter  stratum  is  checked 
as  soon  as  it  comes  to  the  loose  soil  As  the  capillary  power 
to  elevate  is  diminished,  so  also  is  evaporation  checked  by 
the  broken  character  of  the  soil ;  so  that,  as  a  general  result 
of  his  investigation,  a  soil  pressed  hard  together  loses  by  far 
more  water  under  the  daily  influence  of  the  sun  and  the 
winds  than  a  soil  similarly  circumstanced,  but  in  which  the 
tipper  surface  is  well  broken  up.  The  experiments  of  Schleh 
therefore  give  exact  results,  entirely  confirmatory  of  the  gen- 
eral practice  of  agriculturists. — 19  (7,yiII.,  136. 

ON  THE  CONDUCTIVITY  OF  VABI0U6  KINDS  OF  SOIL  FOB  HEAT. 

A.  von  Littrow,  as  the  result  of  investigation  into  the  con- 
ductivity for  heat  of  various  kinds  of  earth,  concludes  that 
the  principal  influence  upon  the  conductivity  of  dry  soils  is 
exerted  by  their  mechanical  constitution,  the  conductivity 
being  determined  by  the  quality,  as  recognized  by  the 
microscope,  of  those  portions  of  the  soil  that  can  be  washed 
away.  As  the  fineness  of  the  grains  of  the  soil  increases 
the  conductivity  diminishes.  Organic  substances  diminish 
the  conductivity,  and  the  influence  of  chemical  constitu- 
tion disappears  in  comparison  with  the  mechanical  features. 
Wet  soils  conduct  the  heat  better  than  dry  ones;  in  the 
pores  of  such  soil  water,  which  is  a  good  conductor,  has  re- 
placed the  air,  which  is  a  poor  conductor.  With  some  ex- 
ceptions, damp  soils  conduct  heat  even  better  than  water 
does.  Consequently  in  general  the  materials  composing  the 
soils  musty  of  themselves,  conduct  heat  better  than  water. 


64        ANNUAL  BECOBD  OF  SCIENCE  AND  INDCSTBt. 

The  carves  expressing  the  coDduclivity  of  dry  soils  lie  be- 
tween the  corresponding  curves  for  water  and  the  air,  while 
the  curves  for  wet  soils  lie,  in  general,  on  the  other  side  of 
the  curves  for  water;  so  that  the  conductivity  of  water  is  in- 
termediate between  that  of  wet  and  dry  soils. — 19  (7,  VIIL, 
145.  

XABTHQUAKBS  AND  MAGNETIC  DISTUBBANCES. 

Professor  Lament,  director  of  the  observatory  at  Munich, 
says  that  many  cases  are  known  where  magnetic  disturbances 
coincide  with  earthquakes,  and  states  that  on  April  18  he 
by  chance  saw  the  needle  of  the  declination  instrument  re- 
ceive a  sudden  jerk,  the  oscillations  continuing  for  some 
time.  After  some  days  he  received  news  that  violent  os- 
cillations of  the  needle  liad  been  observed  in  Parma,  and 
subsequent  computations  showed  that  the  movement  had 
begun  at  the  same  moment  in  Parma  and  in  Munich  ;  while, 
later  still,  reports  were  received  of  a  violent  earthquake  oc- 
curring simultaneously  in  Greece. — 12  -4,  X.,  224, 

PnTSICAL  AND  FAUNAL  BESEMBLANCE8  BETWEEN  THE  LAKES 

'  OF  GALILEE  AND  OF   UTAH. 

There  is  some  resemblance  between  the  physical  condi- 
tions of  the  lakes  of  Galilee  and  of  Utah.  Both  are  in 
mountainous  regions,  and  are  fed  by  mountainous  streams ; 
both  are  connected  by  a  river  with  a  lai-ger  body  of  salt  or 
brackish  Mater.  They  are  but  few  degrees  apart  in  noilh 
latitude.  About  the  year  1864  Dr.  Tristram  investigated 
the  zoology  of  Palestine,  and  determined  for  the  first  time 
the  true  relationships  of  the  animals  enumerated  by  Moses. 
He  discovered  that  the  species  alluded  to  as  the  *^ unicorn" 
is  the  wild  buffalo  of  the  East.  He  brought  home  a  fine 
series  of  fishes  of  the  Lake  of  Galilee,  which  have  been  de- 
termined by  Dr.  Gunther,  of  the  British  Museum.  Seven- 
teen species  are  included  in  the  list,  which  enter  seven  fam- 
ilies. There  is  an  eel,  a  considerable  number  of  chubs  and 
minnows,  a  cat-fish,  and  four  species  of  perch.  No  doubt 
the  last  named  constitute  the  more  highly  valued  edible 
fishes,  and  may  be  regarded  as  the  especial  object  of  pur- 
suit of  Andrew  and  Simon  Peter,  and  of  James  and  John. 
Perhaps  it  was  one  of  these  that  our  Ix)rd  had  obtained 
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when  the  apostles  said,  ^*  A  fire  of  coals  burning,  and  fish 
laid  thereon."  In  conformity  with  such  ideas,  Dr.  Gunther 
named  the  species  JSismichromia  sacra  and  Chromis  andrem 
and  Ckromia  simonia.  The  fourth  is  one  with  which  the 
Jews  must  have  been  familiar  before  leaving  Egypt,  for  it 
is  the  common  perch  of  that  country — Chromis  nUotica. 
The  fish  from  whose  mouth  Peter  took  a  piece  of  money  is 
said  by  mediaeval  writers  to  be  the  haddock,  and  the  black 
spots  behind  the  axilliB  are  asserted  to  be  the  marks  of  the 
toil-stained  finger  and  thumb  of  Peter,  miraculously  pre- 
served. As  the  haddock  is  a  marine  fish  of  the  North  At- 
lantic, and  does  not  occur  in  fresh  water,  we  are  not  sur- 
prised at  not  finding  it  in  Dr.  Gunther's  list. 

The  fishes  of  Lake  Utah  have  been  collected  by  the  nat- 
uralists of  Lieutenant  Wheeler's  United  States  Survey,  and 
number  thirteen  species.  The  number  will,  no  doubt,  be 
increased  on  fuller  investigation.  They  are  not  nearly  so 
varied  in  type  as  those  of  the  Lake  of  Galilee,  representing 
only  four  families.  Three  of  these  do  not  exist  in  the  Pal- 
estine waters ;  but  the  fourth,  the  chub  and  minnow  family 
{Ci/prinidce)y  is  most  largely  represented  in  both.  The  oth- 
ers are  of  the  sucker,  whitefish,  and  salmon  families,  there 
being  no  perch,  cat-fish,  nor  eels.  There  is  but  a  single 
species  of  trout  and  whitefish  each ;  but  these  go  far  to- 
ward supplying  the  economic  deficiencies.  The  whitefish 
{Coregonus  toiUiamsonii)  is  a  delightful  table  fish,  and  the 
most  southern  species  of  its  family  ;  while  the  trout  {ScUmo 
virginalis)  is  equally  agreeable  as  food,  and  reaches  a  larger 
size.  It  has  black  spots  on  a  silver  ground,  and  a  broad  red 
band  along  the  side,  with  red  belly,  red  bars  on  the  chin, 
red  muzzle,  etc.  In  the  streams  of  the  adjacent  mountains  a 
stouter  species  is  found,  the  Salmo  pleuriticus^  which  is  sim- 
ilar in  general  color,  but  different  in  form,  while  the  same 
crimson  lateral  band  is  seen  in  a  sucker  {Catostomus  discobo- 
lus) which  inhabits  the  tributaries  of  the  Colorado  River. 

THB  EARTHQUAKE  OF  BBIXUNO. 

The  Royal  Institute  of  Science  in  Venice,  immediately 
after  the  news  of  the  fearful  earthquake  that  occurred  on 
the  20th  of  June,  1873,  in  the  province  of  Bell nno,  appoint- 
ed a  commission  to  make  a  thorough  study  of  this  subject. 
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From  the  report  of  this  commission^  consisting  of  Professors 
Pirona  and  Taramelli,  it  appears  that  the  valley  of  Belluno 
IS  occupied  by  a  tertiary  formation,  and  that  the  earthquake 
shock  was  first  felt  at  five  minutes  before  ^ve  in  the  morn- 
ing, lasting  about  fifteen  seconds,  and  producing  fearful  de- 
struction over  the  entire  region.  Two  thirds  of  the  city 
of  Belluno  was  converted  into  a  heap  of  dust  The  move- 
ment of  the  earth-shock  was  from  south  to  north,  or,  perhaps 
more  correctly,  from  south-southeast  to  north-northwest. 
Many  peculiar  phenomena,  such  as  the  twisting  of  build- 
ings, doors,  walls,  etc.,  took  place,  which  have  been  fully  ex- 
plained by  Mallet.  Chasms  were  formed  200  feet  long  and 
one  or  two  broad,  but  which  subsequently  closed.  Lakes 
and  brooks  were  altered,  and  springs  dried  up,  while  others 
were  opened.  In  some  springs  thei*e  was  noticed  for  twenty 
or  thirty  minutes  a  sulphurous  taste,  which,  however,  disap- 
peared. No  investigation  appears  to  have  been  made  into 
the  location  of  the  earthquake  centre  within  the  earth's  sur- 
face.—7  (7,  X.,  289.  

THE   EABTHQUAKB   OF  THE  22d  OF   OCIOBEB,  1873. 

Dr.  Lasaulx  has  made  a  thorough  study  of  the  earthquake 
that  occurred  in  Herzzogenrath  on  the  22d  of  October,  1873, 
and  has  found  himself  obliged  to  base  his  studies  principally 
upon  observations  of  the  time  at  which  the  earthquake  was 
felt.  By  means  of  a  large  number  of  such  observations,  he 
is  able  to  draw  curved  lines  connecting  the  points  at  which 
the  shock  was  simultaneously  felt,  and  thus  incloses  a  cen- 
tral region  directly  over  that  spot  within  the  earth  whence 
the  shock  emanated.  The  velocity  with  which  the  wave 
was  propagated  along  the  surface  of  the  earth  was  about 
ten  miles  per  second.  The  depth  of  the  centre  was  found, 
according  to  the  method  of  Seebach,  to  be  about  six  miles ; 
while  an  independent  computation  by  Professor  Kortung 
gave  a  depth  of  three  miles.  It  is  evident,  therefore,  that 
the  centre  was  in  the  solid  part  of  the  earth's  crust,  and  the 
conclusion  seems  to  be  justified  that  the  cause  of  the  shock 
was  the  formation,  or  possibly  the  extension,  of  one  of  those 
cracks  or  faults  that  occur  so  frequently  in  that  neighboi^ 
hood,  as  revealed  by  the  mining  operations.  A  seismo- 
chronograph  is  described  by  Dr.  Lasaulx,  adapted  to  the  de- 


1 


B.  TEBBESTBIAL  PHYSICS  AND  METEOROLOGY.        67 

termination  of  the  exact  moment  of  the  shock,  and  it  is 
highly  desirable  that  snch  a  simple  instrument  shall  be  ex* 
tensively  employed  throngh6at  the  world  in  the  investiga- 
tion of  these  phenomena.  Professor  Abbe  suggests  that 
earthquakes  are  not  beyond  the  reach  of  the  Army  Signal- 
office  predictions. — 7  (7,  X.,  444. 

BSCBNT  VOLCANIG  PHENOMENA  IN  ICELAND. 

During  the  past  winter  attention  was  directed  in  Norway 
to  the  falling  of  dust  from  the  atmosphere,  which  at  first 
was  supposed  to  be  of  meteoric  origin;  but  Professor  Kjerulf 
decided  that  it  was  more  likely  to  have  been  disseminated 
from  some  active  volcauo.  The  precise  source  was  unknown ; 
but  from  the  diroction  of  the  wind,  and  the  known  condi- 
tions, it  was  suspected  that  some  volcano  in  Iceland  was 
concerned.  This  surmise  has  been  confirmed  by  the  more 
recent  advices  from  that  country,  which  repoit  a  very  re- 
markable series  of  volcanic  phenomena,  first  commenced  by 
earthquakes,  then  followed  by  an  eruption  accompanied  by 
dust  and  ashes.  On  March  29, 1875,  the  fall  of  the  ashes  was 
so  excessive  that  it  covered  the  eastern  country  sides,  Jokul- 
dal  especially,  with  a  coat  six  inches  in  thickness,  and  all  that 
day,  although  elsewhere  it  was  bright  and  sunny,  the  people 
were  in  absolute  *'  pitch  "  darkness.  Fountains  and  rivulets 
were  dammed  by  the  ashes,  and  every  monntain  stream  ran 
dark  and  muddy  between  banks  covered  with  drifts  of  ashes. 
The  farmers  fled  out  of  the  ash-covered  country  with  their 
cattle,  in  search  of  pastures  not  yet  destroyed  by  the  scoricBj 
but  with  what  chance  of  saving  their  live  stock  does  not 
appear. 

There  is  no  calculating  the  extent  of  this  calamity,  nor 
its  effect  upon  the  habitable  poitious  of  Iceland,  although 
from  present  appearances  it  threatens  to  be  extremely  wide* 
spread.—- 3  Ay  May^  22, 1875,  649. 

THE  FIGURE   OF  THE  EABTH. 

Mr.  Hind,  of  Nova  Scotia,  calls  attention  to  the  fact  that 
th6  equatorial  bulge  of  the  earth's  surface  may  have  been 
much  larger  in  earlier  geological  epochs  than  at  the  present 
day,  and  that  Captain  Clarke's  and  General  Schubert's  in- 
vestigationS)  according  to  which  the  earth's  equator  is  an 
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ellipse  and  not  a  circle,  favor  the  idea  that  in  these  earlier 
epochs  this  ellipticity  mast  have  assomed  the  nature  of  a 
gradual  change  in  the  figure  of  the  earth,  in  virtue  of  which 
a  vast  equatorial  undulation  has  progressed  with  extreme 
slowness  in  an  easterly  and  westerly  direction. — 12  A^  X., 
166.  

UJTDSBGBOUND  TEMPKBATURES. 

The  sixth  report  of  the  committee  on  underground  tem- 
peratures states  that  they  have  made  a  very  interesting 
series  of  ohservations  in  the  great  well  of  La  Chapelle,  at 
ParisL  There  was  a  tolerably  regular  increase  of  tempera* 
tnre  at  the  average  rate  of  one  degree  Fahr.  for  every  nine- 
ty-four feet,  except  for  the  very  last  portion  of  the  well,  where 
a  sudden  increase  appeared  to  take  place,  giving  a  rate  of 
about  one  degree  for  every  twenty-five  feet.  A  very  elabo- 
rate calculation  has  been  made  by  the  engineers  in  charge 
of  the  well,  which  has  shown  that  a  large  portion  of  this 
sudden  increase  of  temperature  must  be  attributed  to  the 
heat  generated  by  the  operation  of  boring  the  well.  The 
total  weight  of  the  tool  employed  by  them  is  3000  kilo- 
grammes, and  the  quantity  of  work  converted  into  heat  at 
every  fall  of  this  great  weight  through  a  distance  of  fifteen 
inches  is  sufficient  to  raise  the  temperature  of  the  lower 
portion  to  nearly  100°  Fahr.,  which  heat  is  retained  at 
the  bottom  of  the  well  for  many  days,  owing  to  the  feeble 
conducting  power  of  the  surrounding  rocks. — Mqtort  Brit. 
AssoCj  1873,  252.  

"  ICK   CAVE  "  NEAR  DOBSCBAU. 

Dr.  Joseph  A.  Krenner,  of  the  National  Museum  of  Bn- 
da-Pesth,  gives  an  account  of  a  visit  to  the  famous  ice  cave 
near  Dobschan,in  the  spring  of  1873.  It  is  located  in  the 
^  Goellnitzer^  valley,  and  is  excavated  in  triassio  limestone. 
From  the  entrance  the  trend  of  the  cave  is  downward,  a 
large  mass  of  stratified  ice,  partly  transparent,  partly  trans- 
lucent, forming  the  floor  of  the  higher  and  larger  portions, 
while  numerous  stalactites  and  stalagmites  of  ice  (the  former 
hollow)  ornament  the  ceiling  and  walls,  forming  at  times  ex- 
ceedingly picturesque  groups.  Frozen  waterfalls  are  found 
near  the  lower  portions  of  the  cave.    The  ice  which  serves 
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as  a  floor  is  so  compact  and  so  smooth  as  to  furnish  excel- 
lent skating.  The  water  that  does  not  freeze  runs  off  to 
the  lower  portions  into  a  mass  of  debris,  and  appears  as  a 
spring  on  the  side  of  the  mountain  containing  the  cave. 
A  number  of  observations  give  the  mean  temperature  of 
the  cave  at  —0.86°  C,  while  outside  it  was  +3.53°  C.  Dr. 
Krenner  states  various  reasons  why  the  temperature  can  re- 
main so  low,  and  thus  render  possible  the  persistence  of  ice, 
as  follows :  The  cave  has  only  one  very  small  entrance,  from 
which  it  runs  downward  throughout  its  entire  extent;  the 
water  that  is  not  frozen  has  an  opportunity  to  flow  off  with- 
out stagnating,  or  melting  the  ice ;  the  position  of  the  en- 
trance is  such  that  the  sun  never  reaches  it,  therefore  it 
must  be  comparatively  cool ;  a  current  of  cold  air  passes 
upward  through  the  cave,  tending  to  produce  low  temper- 
ature.   

THE  DEPOSITION   OF  FINE   SEDIMENTS. 

Dr.  T.  SteiTy  Hunt  states,  in  reference  to  the  question  of 
the  deposition  of  flne  mud  in  the  Mississippi,  that  the  de- 
posited matter  requires  from  10  to  14  days  to  subside;  but 
that  if  sea-water  or  salt  or  sulphuric  acid  be  added  to  the 
turbid  water  it  becomes  clear  in  from  12  to  18  hours.  Thus 
is  explained  the  rapid  precipitation  that  ocQurs  when  the 
river  water  mixes  with  the  salt  waters  of  the  Gulf  of  Mexico. 
The  cohesion  of  water  diminishes  when  it  holds  saline  matter 
in  solution,  as  was  said  by  Guthrie  and  was  verified  by  Dr. 
Hunt.  He  found  that  the  addition  of  eight  parts  of  chloride 
of  calcium  to  1000  parts  of  water  reduces  the  size  of  drops  to 
one  ninth,  and  the  precipitation  of  suspended  clay  is  made 
very  rapid  when  a  strong  solution  of  salt  is  employed. — 12 
^,X.,277.  

SO-CALLED  TIDES  IN  GBEAT  LAKES. 

The  question  of  the  so-called  tides  in  the  greater  lakes  of 
North  America  is  likely  to  receive  some  elucidation  from  the 
researches  of  Dr.  Forel,  of  Lausanne,  who  has  for  several 
years  been  investigating  what  are  known  as  the  seiches  of 
the  Lake  of  Geneva,  this  term  being  applied  locally  to  a  cer- 
tain oscillatory  movement  occasionally  seen  to  occur  on  the 
6ni*fAce  of  the  lake.    Forel  agrees  with  previous  observers  in 
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attributing  the  phenomenon  to  variations  in  the  atmospheric 
pressure ;  and  it  is  believed  that  it  will  be  found  to  occur  iu 
all  large  bodies  of  water. 

His  investigations  have  led  him  to  the  conclusion  that  the 
seiche  is  an  oscillatory  undulation,  having  a  true  rhythm,  and 
that  the  phenomenon  is  not  occasional,  but  constant,  though 
varying  in  degree.  The  duration  of  a  seiche  is  a  function  of 
the  length  and  depth  of  the  section  of  the  lake  along  which 
it  oscillates ;  this  duration  increases  directly  with  the  length 
and  inversely  with  the  depth  of  the  lake.  The  instrument 
he  has  devised  for  the  investigation  of  the  phenomenon  is  a 
"tide  measurer." — 12  A^  June  17, 1875, 134. 

SECULAR  CHANGES  IN  THE  LEVEL   OF  THE   OCEAN. 

Professor  Schmick  has  called  attention  to  the  fact  that  his 
theory  of  the  existence  of  regular  penodical  changes  of  the 
level  of  the  sea,  and  especially  of  a  secular  movement  from 
the  northern  to  the  southern  hemisphere,  is  apparently  siip- 
ported  by  the  conclusion  of  the  astronomer  Nyren.  The  lat- 
ter has  shown  that  the  latitudes  of  all  well-determined  ob« 
servatories  in  the  northern  hemisphere  have  slightly  dimin- 
ished since  accurate  observations  began.  This  phenomenon 
is,  according  to  Schmick,  easily  explained  by  the  hypothesis 
that  the  water  of  the  Southern  Ocean  is  now  about  perhaps 
two  feet  deeper  than  it  was  a  hundred  years  ago,  which  hy- 
pothesis accords  precisely  with  the  conclusion  to  which  be 
was  led  by  the  entirely  different  course  of  reasoning  pub* 
lished  by  him  some  years  ago  in  his  works  on  floods,  etc.— 
Gaea^  XL,  29.  

TIDES  OF  THE  EASTERN  ALEUTIANS  AND  THE  NORTH  PACIFia 

In  the  appendix  to  the  United  States  Coast  Survey  Report 
for  1872,  now  in  press,  is  a  report  by  Mr.  W.  H.  Dall  on  the 
tides,  currents,  and  meteorology  of  the  Eastern  Aleutian  re- 
gion and  the  Northeast  Pacific,  accompanied  by  explanatory 
diagrams.  Mr.  DalPs  observations  on  the  oceanic  currents, 
which  are  here  tabulated  and  discussed  up  to  the  date  of  the 
report,  are  of  special  interest,  as  being  the  first  series  under- 
taken with  a  direct  view  to  the  solution  of  the  problems  in 
question,  and  result  in  the  proof  of  there  being  a  reflexcd 
northerly  arm  of  the  great  easterly  North  Pacific  current,  de- 
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nominated  by  bim  tbe  Alaska  current,  which  had  previously 
been  Burmised  from  isolated  observations  and  theoretical  con- 
siderations. Mr.  Dall  has  been  able  to  determine  the  rate  and 
dimensions  of  several  portions  of  this  current,  and  the  maxi- 
mum, minimum,  and  mean  annual  temperature.  The  exist* 
ence  of  definite  oceanic  currents  in  the  eastern  half  of  Behr- 
ing's  Sea  is  shown  to  be  very  doubtful.  Some  important  gen- 
eralizations  on  the  relations  of  the  Pacific  and  Behring's  Sea 
tides  to  each  other  are  made,  and  4he  peculiarities  of  the 
compound  tides  of  this  region  are  graphically  indicated  by 
diagrams  in  a  new  method,  original  with  the  author,  and  pos- 
sessing some  interest  for  those  studying  these  problems.  The 
report  is  accompanied  by  numerous  bydrographic  memoran- 
da, and  tables  of  meteorological,  current,  and  tidal  observa- 
tions.   

0BI6IN  OF  0C£AN  CUBBENTS. 

Mtlhry,  in  a  paper  on  the  origin  of  ocean  currents,  states 
that  a  difference  of  temperature  in  the  equatorial  and  polar 
regions  of  the  ocean  is  not  sufficiently  powerful  alone  to  bring 
about  the  great  hydrodynamic  effect  attributed  to  it,  viz.,  the 
existing  phenomena  of  latitudinal  circulation.  This  latter 
is  largely  a  result  of  the  rotation  of  the  earth,  although  the 
thermal  circulation  is  frequently  of  great  importance.  He 
finds  that  the  latitudinal  oceanic  circulation  is  to  be  consid- 
ered as  a  duplicate  one,  that  is,  resulting  from  two  causes 
working  in  the  same  direction,  the  one  being  the  general 
diminution  of  gravitation  toward  the  equator,  and  the  other 
the  general  elevation  of  temperature,  with  its  consequent  ex- 
pansion of  the  sea-water,  each  circulation  existing  by  itself, 
independently  of  the  others.  The  difference  of  density  due 
to  a  difference  in  the  saltness  of  water,  according  to  Muhry, 
has  no  influence  in  the  formation  of  currents. — Zeitschri/t  far 
Meteorologies  IX.,  282.        

THE   CIBCULATION  OP   OCEAN  CUBBENTS. 

Dr.  Carpenter  calls  attention  to  the  researches  on  ocean 
currents  and  deep-sea  temperatures  of  Lenz,  who  accompanied 
the  Russian  exploring  expedition  of  Kotzebue  in  1823-26, 
and  made  a  large  number  of  observations  of  temperatures  of 
the  ocean  water  with  thermometers  whose  indications  were 
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carefully  corrected  for  the  influence  of  the  pressure  of  the 
water.  Lenz  deduced  the  important  couchision  that  there 
is  at  and  under  the  equator  a  belt  of  water  cooler  than 
the  water  to  the  north  and  south  of  it,  the  existence  of 
which  is  explained  on  the  principle  that  there  must  be  a 
flow  of  warm  surface  water  from  the  equatorial  regions  to- 
ward cither  pole,  and  which  must  be  accompanied  by  a  cor- 
responding flow  toward  the  equator  in  the  lower  regions  of 
the  ocean,  so  that  at  the  equator  itself,  where  the  two  deep- 
sea  currents  meet,  cool  water  rises  to  the  surface.  This  prin- 
ciple has  been  independently  propounded  by  Dr.  Carpenter 
to  explain  the  cold  band  between  the  Gulf  Stream  and  the 
United  States  coast,  and  justifies  him  in  the  statement  that 
his  own  researches  during  the  past  ten  years  have  but  afibrd- 
ed  a  confirmation  and  elaboration  of  Leuz's  doctrine  of  oceanic 
circulation. — 12  A^  X.,  1/0. 

NEW  GENERALIZATION  IN  OCEAN  PHYSICS. 

A  new  genei*alization  of  much  importance  in  refei*ence  to 
ocean  physics  has  lately  been  derived  from  the  observations 
of  the  CKaUenger  in  the  Malay  Archipelago  during  her  re- 
cent passage  from  Cape  York  to  Hong-Kong.  The  seas  vis- 
ited, we  are  told,  consist  of  a  series  of  sunken  lakes  or  basins, 
each  surrounded  and  cut  ofif  from  the  neighboring  seas  by  a 
shallower  rim  or  border.  There  is  a  general  oceanic  circula- 
tion down  to  a  depth  equal  to  that  of  the  border,  and  the 
temperature  gradually  decreases  from  the  surface  to  this 
level.  The  entire  mass  below,  however,  having  no  communi- 
cation with  the  outer  water,  and  consequently  no  circulation, 
remains  at  nearly  the  same  temperature  as  that  flowing  over 
the  floor  of  the  rim ;  or,  in  other  words,  the  water  coming 
along  the  floor  of  the  ocean  from  the  antarctic  seas,  which  is 
found  in  all  the  deep  open  channels,  can  not  obtain  admission 
through  or  over  the  rim. 

On  this  account  the  bottom  temperature  depends  entirely 
upon  the  altitude  of  the  encircling  rim.  Thus,  in  Torres 
Strait,  with  a  depth  of  2450  fathoms,  and  a  rim  reaching 
within  1300  fathoms  of  the  surface,  the  body  of  water  be- 
low that  depth  has  a  steady  temperature  of  35^  The  Snla 
Sea,  which  is  2550  fathoms  deep,  with  a  rim  reaching  within 
400  fathoms  of  the  surface,  has  a  temperature  to  its  bottom 
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fts  high  aa  50^.  The  Molucca  Passage,  however,  is  open  to 
the  depth  of  1200  fathoms,  and  the  China  Sea  to  that  of  1500 
fathoms.— 12  Ay  Dec.  31, 1874, 174. 

INFLUENCE   OF  WINDS   UPON  THE  TIDES. 

In  the  appendix  to  the  recent  volame  of  the  report  of  the 
United  States  Coast  Survey,  Mr.  Ferrel  presents  a  revision 
of  his  discussion  of  the  tides  of  Boston  Harbor,  in  which, 
among  other  matters,  he  investigates  the  effect  of  winds  and 
barometric  pressure  on  the  height  of  the  tides.  After  com- 
paring the  actual  observations  with  the  ordinary  formula  for 
computing  the  heights  of  the  tides,  certain  residuals  remain, 
which  may  possibly  be  in  part  explained  as  due  to  the  influ- 
ence of  the  winds  and  the  barometer.  He  shows  that  this 
influence  varies  very  much  in  different  parts  of  the  world. 
Thus,  at  Boston,  a  rise  of  an  inch  in  the  barometer  is  followed 
by  a  fall  of  seven  and  one-third  inches  of  water.  At  Brest, 
however,  for  the  same  change  in  pressure,  the  change  in  the 
water  is  fourteen  and  one-ninth  inches,  and  at  Liverpool 
eleven  and  one-tenth  inches,  while  at  London  it  is  only  seven 
inches,  being  even  less  than  the  value  obtained  for  Boston. 
The  direct  effect  of  atmospheric  pressure  is  probably  to  a 
large  extent  inextricably  complicated  with  the  influence  of 
the  winds.  Mr.  Feirel  suggests  as  an  explanation  that  when 
the  barometer  is  rising  we  usually  have  clearing  weather  on 
the  New  England  coast,  with  westerly  winds,  which  tend  to 
lower  the  sea  level ;  they  consequently  more  than  counteract 
the  direct  effects  of  inertia  and  friction.  When  the  barome- 
ter is  falling  there  are  usually  east  winds,  or,  at  least,  an  ab- 
sence of  west  winds,  and  the  sea  level  at  this  time  is  a  little 
above  the  mean  level.  Very  strong  winds  change  the  sea 
level  in  Boston  Harbor  a  foot  or  more,  ten  such  cases  occur- 
ring in  the  course  of  one  year. — Heport  of  the  Ui  3.  Coast 
Simei/y  1871, 94.  

THE  CHALLENGES  OBSEBVATIONS  ON  THE  DEEP-SEA  BOTTOM. 

Professor  Huxley,  in  a  recent  lecture  at  the  Royal  Institu- 
tion upon  the  work  of  the  Challenger  expedition  and  its 
bearing  npon  geological  problems,  sums  up  the  general  re- 
sults, in  regard  to  the  composition  of  the  ocean  bed,  by  show- 
ing that  from  the  researches  of  Sabine,  Ross,  Penny,  Ehren- 

D 


74        ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

berg,  Bailey,  and  others,  it  was  then  known  that  from  deposits, 
chiefly  of  the  siliceous  cases  of  plants  of  the  lowest  order, 
the  diatoniaceae,  a  ^'  cap  "  of  siliceous  sand  was  being  formed 
at  the  northern,  and  another  at  the  southern  pole.  It  was 
also  proved  that  the  grand  areas  of  the  general  sea-bottom 
of  the  Atlantic  and  Pacific  oceans  were  similarly  constituted 
of  a  girdle  of  calcareous  mud,  of  indefinite  depth,  formed  by 
a  similar  vein  of  discarded  calcareous  shells  of  animals  of  low 
organization — the  foraminifera.  Now  this  white  calcareous 
matter  of  the  foraminifera  shells  has  been  shown  by  the  Choi' 
lenger  researches,  to  be  replaced,  in  certain  deep  oceanic  val- 
leys between  Tristan  d'Acunha  and  Kerguelen's  Island,  and 
elsewhere,  by  a  very  fine  red  clay.  In  certain  geological 
deposits,  of  greater  or  less  antiquity,  beds  of  glauconitc,  or 
green  siliceous  sand,  exist,  which  are  composed  entirely  of 
the  casts  of  ancient  foraminifera  formed  of  a  green  material, 
which  is  a  compound  of  silicate  of  iron  and  alumina.  The 
chemist  of  the  Challenger  having  found  that,  from  the  decom- 
position by  weak  acids  of  the  calcareous  shells  dredged  up 
from  the  18,000-feet  depths,  there  is  a  residuum  of  one  or  two 
per  cent,  of  red  marl,  exactly  like  that  dredged  up  from  the 
18,000-feet  depths  of  the  valleys  referred  to,  the  conclusion 
is  arrived  at  that  the  red  mud  is  the  accumulation  of  this 
small  percentage  of  clayey  matter,  resulting  from  the  whole- 
sale decomposition  of  the  calcareous  polythalamous  shells. 
The  novelty  of  the  ChaUenger  discovery  consists,  therefore, 
in  the  fact  that  clay  deposits  can  also  be  assigned,  like  sili- 
ceous and  calcareous  deposits,  to  the  resultant  debris  of  organ- 
isms living  at  the  surface  of  the  sea.  Supposing,  therefore, 
that  the  whole  globe  were  immersed  under  an  entire  envel- 
ope of  water,  deposits  of  all  the  materials  of  our  stratified 
geological  rocks  could  be  going  on  without  the  slightest  as- 
sistance from  the  degradation  and  wearing  away  of  any  actual 
land  surface  at  all ;  and  these  deposits,  subjected  in  the  or- 
dinaiy  natural  course  of  events  to  ordinary  processes  and 
actions,  could  be  modified  into  gneiss,  schists,  slate,  limestone, 
and  every  variety  of  geologic  rocks. — 3  -4,  Jan,  6, 1876, 171. 

INFLUENCE   OP  FORESTS   ON  CLIMATE. 

Clar6,  in  the  Revue  des  Deux  Mondee^  takes  strong  ground 
as  to  the  exercise  by  forests  of  a  very  decided  influence  npon 


B.  TERBESTBIAL  PHYSICS  AND  METEOROLOGY.        76 

climate.  In  his  article  he  remarks  that  forests  have  a  chem- 
ical, physical,  physiological,  and  mechanical  action  on  the 
climate  of  a  coautry.  In  regard  to  the  physical  action, 
while  the  foliage  of  woods  allows  much  less  rain-water  to 
reach  the  ground  than  in  unwooded  land,  this  is  more  than 
compensated  by  the  difference  of  evaporation  in  the  two 
cases,  that  of  the  open  fields  being  nearly  five  times  as  great 
as  that  of  the  woods.  The  melting  of  snow,  too,  is  retarded 
by  forests,  thus  causing  a  more  gradual  outflow  of  the  water. 
Again,  forests  are  obstacles  to  atmospheric  movements.  An 
air  current  meeting  a  wood  is  compressed  and  forced  up- 
ward, so  that  it  yields  part  of  its  moisture  in  the  form  of 
rain.  Forests  also  protect  crops  against  the  winds;  and  it 
is  an  established  fact  that  thunder-storms  are  less  frequent 
and  violent  in  wooded  regions  than  in  open  countries,  as  the 
trees  draw  from  the  atmosphere  the  electricity  it  contains, 
which  accumulates  on  regions  that  are  bare.  Forests,  too, 
have  a  decisive  action  as  regards  the  formation  of  hail,  hail- 
storms occurring  but  rarely  in  a  wooded  region.  A  case  has 
lately  been  noted  where  a  violent  hailstorm  on  approaching 
and  crossing  a  forest  ceased  to  produce  hail,  but  resumed  its 
formation  on  passing  to  the  unwooded  country  beyond. — 18 
-4,  June  11,324.  

NOTB   ON  THE  VBBTICAL  DISTRIBUTION   OP  TEMPEBATUBE   ON 

THE   OCEAN. 

Mr.  Buchanan,  chemist  on  board  of  the  Challenger^  writes 
that  the  effect  of  the  changing  seasons  on  the  temperature 
of  the  sea-water  seems  to  him  not  to  have  received  sufficient 
attention.  Dunng  the  whole  period  of  the  heating  of  the 
water  it  has,  from  its  increasing  temperature,  been  steadily 
becoming  lighter,  so  that  the  communication  of  heat  to  the 
water  below  by  convection  has  been  entirely  suspended.  It 
has,  also,  by  evaporation,  become  denser  than  it  was  before 
at  the  same  temperature.  During  the  approach  of  winter, 
the  superficial  water  having  cooled,  sinks  through  the  warmer 
water  below  it,  until  it  reaches  the  stratum  having  the  same 
temperature  as  itself.  Nor  does  it  stop  there,  but  continues 
to  sink,  owing  to  its  density,  carrying  its  temperature  with 
it  to  the  lower  colder  layers.  The  result  is  that  we  have 
during  the  winter  a  heating  effect  going  on  in  the  lower  re- 
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gioDS,  and  daring  the  summer  a  cooling  effect ;  so  that  the 
greater  the  yearly  range  of  atmospheric  temperature,  the 
greater  the  depth  in  the. ocean  to  which  its  effect  will  be  felt. 
He  thus  explains  the  presence  of  the  large  body  of  compai*a- 
tively  warm  water  in  the  North  Atlantic,  the  existence  of 
which  has  been  usually  ascribed  to  an  assumed  back-water 
of  the  Gulf  Stream.  This  warm  water  is,  in  fact,  due  to  no 
such  extraneous  cause,  but  is  the  actual  effect  of  the  coadi- 
tions  of  the  climate  at  the  surface,  which  effects  become  ap- 
parent, because  the  water  is  free  from  the  influence  of  oceanic 
currents,  and  exposed  to  the  effect  of  climate  alone. — Pro- 
ceedings of  the  lioyal  Society ^  1875,  p.  123. 

NAUTICAL  METSOBOLOGY. 

Nautical  meteorology  has  for  its  object  the  study  of  both 
atmosphei^e  and  ocean  in  their  relations  to  navigation,  and 
the  utilization  of  our  knowledge  of  the  winds  and  currents, 
the  laws  of  tempests,  etc.,  in  order  to  accomplish  the  shortest 
possible  voyages  between  given  points.  The  foundation  of 
this  application  of  scientific  study  to  the  wants  of  navigation 
was  laid  by  Maury,  and  a  recent  work  by  Ploix  and  Caspari 
seems  to  embody  many  of  the  recent  improvements  that  have 
been  made.  This  work  is  intended  as  a  guide  to  the  mariner 
in  the  use  that  he  can  make  of  the  charts  published  by  me- 
teorologists. After  giving  a  general  descriptive  account  of 
interesting  phenomena,  instruments,  methods  of  observation, 
and  the  general  climatological  features,  the  volume  gives  a 
risumi  of  the  oceanic  routes  recommended  for  the  different 
months  of  the  year  throughout  the  navigated  oceans.  For 
instance,  it  insists  especially  upon  the  importance  of  attend- 
ing to  the  point  where  the  ship  crosses  the  equator  in  passing 
from  one  hemisphere  into  the  other.  Thus,  in  order  to  go 
from  Europe  to  either  the  Cape  of  Good  Hope  or  to  Cape 
Horn,  we  should  cross  the  equator  at  the  same  point ;  but, 
varying  with  the  seasons,  we  should  pass  either  near  the 
African  or  noar  the  Brazilian  coasts,  but  never  in  the  inter- 
mediate region  where  the  navigator  is  exposed  to  persistent 
calms.  Another  interesting  point  is  the  navigation  in  high 
southern  latitudes,  where  we  meet  almost  constantly  west 
winds.  Thus,  in  order  to  go  to  Australia,  we  sail  from  Eu- 
rope to  the  south  of  the  Cape  of  Good  Hope,  but  in  order  to 
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return  it  is  preferable  to  sail  from  Australia  eastward  past 
Cape  Horn. — Bulletin  Hebdomadaire^  XYL,  28. 

ON  THE  THEOBY   OF  TOBNADOES   AND  WATEBSPOUTS. 

In  a  general  investigation  into  the  phenomena  of  the  cy- 
clonic movements  of  the  atmosphere,  Coust4  states  that,  start- 
ing from  the  general  principle  that  there  exists  at  the  centre 
of  the  cyclone  a  column  of  ascending  gyrating  air,  he  deduces 
logically  the  following  conclusions :  Firet,  the  whole  column 
must  rotate  about  its  geometrical  axis,  in  the  opposite  direc- 
tion to  the  gyration.  Secondly,  there  must  be  a  vertical  os- 
cillating movement  by  which  the  column  alternately  rises 
above  and  descends  to  the  ground,  carrying  devastation  be- 
fore it.  Thirdly,  there  must  be  a  movement  of  translation, 
which  is  accomplished,  as  shown  by  observation,  with  a  i*apid- 
ity  varying  between  twenty  and  seventy  miles  per  hour. 
These  three  movements  are  derived  from  the  centripetal 
forces  developed  by  the  gyration  which  give  rise  to  lateral 
streams  of  air,  which  he  calls  radiating  filaments,  in  opposi- 
tion to  those  interior  filaments  which  gyrate  within  the  he- 
lix, and  which  he  calls  helicoidal  filaments.  These  radiating 
filaments  of  air  form  a  nappe  which  incloses  the  whole  con- 
vex suiface  of  the  tornado,  and  they  constitute  the  wall  of 
the  column,  which  wall,  for  a  given  state  of  dynamic  equilib- 
rium, is  as  solid  as  if  it  were  a  solid  matter  of  sheet  iron,  for 
example,  yet  is  permeable  and  indefinitely  extensible  accord- 
ing to  the  conditions  of  its  dynamical  equilibrium.  These 
filaments  are  directed  from  below  upward,  following  the 
tangent  to  the  helix  farthest  from  the  axis,  producing  reac- 
tions similar  to  those  in  turbine  wheels.  Conste  has  also  de- 
termined the  character  of  the  movement  along  the  surface 
of  the  earth ;  this  is,  in  general,  of  a  spirji^l  nature,  at  least 
for  waterspouts  properly  so  called,  which  appear  as  trunca- 
ted columns,  suspended  from  a  cloud.  But  for  those  tor- 
nadoes whose  trajectory  is  nearly  rectilinear,  and  for  the  cy- 
clones and  hurricanes  whose  birth  takes  place  upon  the  ocean 
the  trajectory  takes  the  form  of  a  parabola,  whose  summit  is 
always  near  the  side  of  some  large  continent.  These  re- 
markable peculiarities  he  explains  by  the  following  principles, 
which  he  has  deduced  from  his  theory :  First,  if  the  angular 
velocity  of  gyration  increases  or  diminishes — that  is  to  say. 
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if  the  energy  of  the  meteor  increases  or  diminishes — the  cur- 
vature of  the  trajectory  will  rapidly  increase  or  diminish. 
Second,  the  energy  of  the  meteor  is  greater  in  proportion  as 
the  air  which  it  draws  in  is  dryer,  or  has  a  low  relative  hu- 
midity. 

In  reference  to  the  rigidity  of  the  column  of  the  water- 
spout, Couste  says  that  the  equilibrium  between  the  reacting 
forces  due  to  the  radiating  filaments  exists  even  when  the 
various  diameters  of  the  waterspout  are  made  unequal  by 
the  pressure  of  the  wind.  The  normal  components  of  the 
movement  of  the  wind  have  the  effect  substantially  of  press- 
ing the  helicoidal  filaments  together  normally  to  the  sui-face, 
thus  concurring  to  maintain  the  rigidity  of  the  column,  to 
which  the  gyratory  movement  contributes.  This  we  can 
easily  comprehend  if  we  compare  the  column  to  the  gyro- 
scope of  Foucault ;  for  the  column  of  the  watei*spout  can  be 
likened  to  a  series  of  gyroscopes  having  a  common  vertical 
axis,  the  revolving  disks  being  formed  by  parallel  horizontal 
sections  of  the  column.  In  the  case  of  the  tornado  the  disks 
are  gaseous,  it  is  true,  but  the  gas  is  kept  in  its  place  by  the 
normal  components  of  the  forces;  and  if  they  have  but  little 
mass,  they  are,  on  the  other  hand,  actuated  by  very  rapid  ve- 
locity of  rotation. 

Theoretically,  a  waterspout  is  a  collection  of  parallel  whirl- 
ing tubular  masses ;  a  complete  illustration  of  this  is,  how- 
ever, very  rare  in  nature,  though  such  have  been  figured  by 
Mouchez  and  othei*s. — Nbuv.  Meteorclogiquea^  1875,  p.  61, 81. 

TBEATISB   ON  METBOBOLOGT  BY  HORN. 

An  important  treatise  on  meteorology  has  lately  been 
published  by  Mohn,  the  distinguished  chief  of  the  Norwegian 
Weather  Bureau.  It  constitutes  au  original  German  edition, 
with  many  improvements,  of  the  work  published  two  yeans 
ago  in  Norwegian,  under  the  auspices  of  the  Society  for  the 
Dissemination  of  Useful  Knowledge.  As  was  to  be  expect- 
ed, Mohn  has  especially  developed  in  this  work  the  ideas 
that  he  has  for  some  years  defended  with  reference  to  the  in- 
fluence of  moisture  in  the  air  upon  the  movements  of  storm 
areas.  His  whole  work,  in  fact,  corresponds  to  the  present 
condition  of  meteorology,  except,  possibly,  that  the  attempt 
to  provide  a  purely  popular  explanation  of  the  mechanical 
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laws  controlling  tbe  movements  of  the  atmosphere  is  some- 
what unsatisfactory  to  the  professional  student. 

APPUCATION  OF  AMSLEB's  PLANIMBTBB  TO  METE0B0L06ICAL 

CALCULATIONS. 

Mr.  Scott,  of  the  Meteorological  Office  in  London,  reports 
that  perfect  success  has  attended  the  adoption  of  Amsler's 
planimeter  in  the  calculation  of  the  average  daily  tempera- 
tures. The  instrument  was  applied  directly  to  the  photo- 
grapliic  sheets  of  the  self-recording  instruments,  and  was 
also  applied  to  the  reduced  copies  of  these  sheets,  as  publish- 
ed in  the  quaiterly  weather  repoi*ts,  and  the  results  thus  ob- 
tained check  each  other  satisfactorily. 

BAINFALL  AND  SOLAB  SPOTS. 

In  the  monthly  notices  of  the  Meteorological  Society  of 
Mauritius,  Mr.  Meldrum,  of  that  island,  concludes  that,  wheth- 
er we  take  the  annual  rainfall  for  the  largest  possible  portion 
of  the  globe  for  shoit  periods,  or  for  a  small  portion  of  the 
globe  for  a  longer  period,  we  arrive  at  the  same  result :  viz., 
an  increase  of  rain  at  or  near  the  epochs  of  maximum  sun 
spots,  and  a  decrease  of  rain  at  or  near  the  epochs  of  mini- 
mum sun  spots.  The  exceptions  to  this  law  are  few  and 
trifling,  and  disappear  from  the  I'esults  as  the  inquiry  is 
made  to  cover  more  extended  portions  of  the  earth's  surface 
and  a  longer  interval  of  time. — 12  A^  X.,  418. 

THE  DBY  SEASON  OF  BEAZIL. 

As  an  illustration  of  the  extreme  dryness  of  the  soil  dur- 
ing the  dry  season  in  Brazil,  it  is  stated  that,  in  June,  all 
vegetation  ceases,  the  seeds  being  then  ripe  or  nearly  so. 
In  July  the  leaves  begin  to  turn  yellow  and  fall  ofi*;  in  Au- 
gust an  extent  of  many  thousands  of  square  leagues  presents 
the  aspect  of  a  European  winter,  but  without  snow,  the  trees 
being  completely  stripped  of  their  leaves ;  the  plants  that 
have  grown  in  abundance  in  the  wilderness  drying  up,  and 
serving  as  a  kind  of  hay  for  the  sustenance  of  numerous 
beads  of  cattle.  This  is  the  period  most  favorable  for  the 
preparation  of  the  coffee  that  grows  upon  the  mountains. 
The  beans  are  picked  and  laid  on  the  ground,  which  gives 
forth  no  moisture,  but  on  the  contrary  absorbs  it,  and  being 
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surrounded  by  an  atmosphere  possessing  the  same  desiccat- 
ing properties,  the  coffee  dries  rapidly  without  becoming 
mouldy. — The  Empire  of  Brazil^  p.  23. 

HEPOBT  OF  THE   SIGNAL  SERYICB  OBSEBVEB  OK  PIKERS  PEAK. 

The  Signal  Service  observer  on  the  summit  of  Pike's  Peak 
reports  that  the  local  storms  there  experienced  originate 
over  the  parks  to  the  westward,  on  hot  afternoons.  On  one 
occasion  he  was  favored  with  an  excellent  view  of  the  in- 
terior structure  of  the  clouds  of  a  tornado,  when  he  observed 
that  while  the  cloud-bearing  currents  of  air  float  toward  the 
centre  they  had  a  decided  downward  movement,  but  that 
masses  of  smoke-like  vapor  rapidly  ascended  through  the  in- 
terior funnel.  

* 

THE  FBEQUENCY   OF  STOBMS. 

Koppen  has  made  an  investigation  of  the  frequency  with 
which  barometric  minima  occur  in  Northwestern  Russia. 
He  finds  that  during  the  years  1872  and  1873  107  cyclones 
occurred,  lasting  altogether  393  days,  the  mean  duration  of 
each  one  of  these  being  about  three  and  seven-tenths  days. 
According  to  a  table  given  by  him,  if  a  barometric  depression 
is  just  leaving  the  observer,  it  is  probable  that  within  one  or 
two  days  a  second  cyclone  will  occur.  If,  on  the  other  hand, 
many  days  have  elapsed  since  the  passage  of  a  depression, 
and  uniform  and  high  pressure  has  prevailed,  then  the  prob- 
ability that  a  new  depression  will  arrive  within  twenty-four 
hours  is  diminished  by  one  half. — 19  C,  VIII.,  86. 

THE  PASSAGE  OF  STOBMS  TO  EUBOPE  FBOH  AMEBIGA. 

The  great  storm  that  passed  over  the  coast  of  Germany  on 
the  22d  of  November,  1873,  has  been  investigated  by  Prestel, 
who  concludes  that  it  was  identical  with  the  stoim  that  left 
the  United  States  on  the  18th  day  of  the  same  month,  which 
was  at  the  time  distinguished  as  a  severe  disturbance.  In 
his  remarks  upon  this  subject,  Mr.  Prestel  possibly  goes  too 
far  in  attempting  to  show  that  certain  storms  recur  at  cer- 
tain epochs  of  the  moon,  but  he  is  nevertheless  probably 
nearly  correct  in  saying  that  many  attempts  to  trace  lunar 
and  other  periods  in  the  changes  of  the  weather  have,  as  yet, 
had  only  a  negative  result,  because  we  have  considered  only 
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observations  referring  to  a  single  place.  It  may,  in  fact,  be 
stated  that  the  currents  of  the  atmosphere  never  follow  pre- 
cisely the  same  rontes,  nor  have  precisely  the  same  effects ; 
consequently  individual  places  on  the  earth's  surface  are  at 
one  time  within,  at  another  time  beyond,  their  influence,  and 
the  weather  at  one  point  shows  nothing  of  the  periodicity 
that  may  possibly  regulate  the  movement  of  the  current  it- 
self. Under  these  circumstances,  the  observed  local  readings 
of  the  barometer,  tempemture,  rainfall,  etc.,  can  not  be  ex- 
pected to  follow  any  such  laws  of  periodicity  as  may  possibly 
be  followed  by  the  atmosphere  as  a  whole.  The  periodicity 
of  atmospheric  phenomena  can,  actually,  only  be  properly  in- 
vestigated when  we  combine  the  geographical  details  with 
the  element  of  time.  Following  this  idea,  Prestel  feels  justi- 
fied in  the  conclusion  that  certain  stoims  which  have  visited 
the  earth  have  passed  over  nearly  the  same  paths  at  their 
successive  apparitions,  which  latter  always  occur  when  the 
moon  returns  to  about  the  same  position  with  reference  to 
the  earth.  As  this  can  only  happen  every  nineteen  years,  it 
follows  that  the  storms  of  1873  are  to  some  extent  a  repetition 
of  those  of  1854. — Zeitachrift  fUr  MeteoTologie^  IX.,  224. 

CAUSE    OF    THE    WARM    CLIMATE    OF    THE    WEST    COAST    OF 

NORWAY. 

Professor  Karsten,  in  an  address  delivered  before  the  So- 
ciety of  6ei*man  Scientists  and  Physicians,  stated  that  the 
comparatively  mild  temperature  which  characterizes  the  west 
coast  of  Norway  is  not,  as  has  been  hitherto  considered,  the 
effect  of  the  Gulf  Stream,  4>ut  of  a  warm  current  of  water 
that  leaves  the  Baltic  when  the  cold  weather  sets  in. — 13  A^ 
November  21, 1874, 660.      

CONNECTION  BETWEEN  THE  SEASONS  AND  HUMAN  MORTALITY. 

■  

Messrs.  Mitchell  and  Buchan  have  made  a  very  thorough 
study  of  the  influence  of  the  seasons  on  human  mortality, 
basing  their  investigations  on  thirty  years  of  observations  at 
London.  The  greatest  mortality  is  above  the  average  from 
November  to  April ;  falls  to  a  minimum  at  the  end  of  May ; 
then  rises  to  a  maximum  on  the  third  week  of  July,  continu- 
ing there  until  the  second  week  of  August,  and  falling  thence 
to  a  secondary  minimum  in  October.    Deducting  the  summer 
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excess,  which  is  due  to  one  section  of  the  population  (name* 
ly,  infants)  and  to  one  class  of  diseases  (namely,  bowel  com- 
plaints), there  remains  an  excess  in  the  cold  and  a  deficiency 
in  the  warm  months,  which  is  due  to  the  diseases  of  the  or- 
gans of  respiration. — 12  A^  X.,  210. 

THE   DISTRIBUTION  OF  THUNDEB-STOBM8. 

Hildebrand  has  investigated  the  distribution  of  thunder- 
storms in  Sweden  for  the  year  1871,  basing  his  study  upon 
the  observations  of  about  two  hundred  and  fitly  stations. 
The  number  of  days  on  which  thunder  was  observed  vaiied 
between  one,  two,  and  three  in  March,  April,  October,  and 
November,  to  twenty-seven  in  July.  Thunder-storms  are 
found  to  be  less  frequent,  not  only  in  the  cold  months,  but 
also  as  we  proceed  northwest.  With  regard  to  the  daily 
distribution  of  these  storms,  he  shows  that  the  greatest  num- 
ber have  occuiTed  between  4  and  6  P.M. ;  the  least  have  oc- 
curred between  10  P.M.  and  6  A.M.  The  greater  number  of 
thunder-storms  come  from  the  northwest ;  whence  also  come 
the  clouds  and  wind.  Le  Yerrier  has  long  since  shown  that 
in  France  the  thunder-storms  occur  on  the  advancing  side  of 
the  general  atmospheric  disturbances,  and  that  they  follow 
the  movements  of  the  cyclones ;  but  that,  on  the  other  hand, 
many  thunder-storms  are  purely  local.  Mohn  has  likewise 
studied  the  subject  in  Norway,  and  comes  to  conclusions 
quite  similar  to  those  of  Le  Yerrier.  Mohn  has  furthermore 
shown  that  the  origin  of  the  thunder-storm  is  to  be  found  in 
the  ascent  of  warm,  moist  currents  of  air.  These  latter,  how- 
ever, also  develop  in  connection  with  volcanic  eruptions  ac- 
companied by  whirlwinds,  and  also  when  the  lowest  strata 
of  air  are  overheated  in  the  hottest  hours  of  the  day.  He 
therefore  classifies  the  thunder-storms  as  whirlwind  thunder- 
storms and  heat  thunder-storms.  The  former  originate  on 
the  advancing  side  of  cyclonic  storms,  and  follow  their  move- 
ments over  entire  countries.  The  latter  class  originate  on 
the  hot  summer  afternoons,  and  are  to  be  considered  as  pui*e- 
ly  local  phenomena.  If,  however,  we  combine  the  observa- 
tions of  Mohn  and  Le  Yerrier  with  those  of  Breitenlohner,  it 
will  appear  difficult  to  make  so  sharp  a  distinction  as  Mohn 
has  attempted,  since  both  causes  are  acting  at  the  same 
time;  so  that  extended  and  regularly  advancing  thunder- 
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storms  co-exist  with  merely  local  ones.  The  latter  are,  in- 
deed, generally  sporadic,  and  especially  freqaent  in  favorable 
localities,  such  as  mountains  and  forests.  A  passing  cyclonic 
storm  is  always  favorable  to  the  foi*mation  of  local  thunder- 
storms. The  peculiarly  favorable  conditions  that  prevail  at 
certain  localities  are  shown  in  a  very  interesting  way  in  the 
work  of  Prettner  on  the  climate  of  Carinthia.  —  ViertelfahreS' 
Beoue  der  NaturwuseMchaften^  XL,  ii.,  190. 

A  l^EW   BABOHETBB  OF  LABGB  SCALE. 

The  great  desirability  of  being  able  to  observe  the  slight- 
est changes  in  atmospheric  pressure  has  led  to  the  produc- 
tion of  many  more  or  less  unsatisfactory  barometera,  of 
-which  in  general  it  may  be  remarked  that,  although  they  do 
really  afford  us  a  highly  magnified  scale  of  movement,  yet 
the  moving  parts  are  themselves  so  weighty  that  the  sluggish 
behavior  of  the  instrument  entirely  neutralizes  the  advantage 
which  was  sought,  so  that  the  slight  momentary  changes  in 
atmospheric  pressure  still  pass  by  unperceiyed.  To  meet 
these  difficulties,  Mr.  Him,  one  of  the  most  eminent  French 
philosophers,  has  described  an  instrument  which  he  calls  the 
Megabarometer:  his  apparatus  consists  of  three  vertical  glass 
tubes,  closed  at  their  ends,  and  connecting  with  a  horizontal 
tube  by  means  of  iron  sockets.  The  middle  tube,  filled  with 
mercury  up  to  half  an  inch  of  its  top,  is  a  true  barometer.  Its 
neighboring  tube  on  the  one  side  has  about  four  millimeters' 
internal  diameter,  while  the  other  tube  has  one  millimeter 
diameter,  but  is  soldered  at  its  top  to  a  closed  bulb  of  about 
four  centimeters'  internal  diameter.  The  lower  half  of  this 
bulb  is  filled  with  mercury,  the  upper  half  with  alcohol. 
The  first  of  the  three  tubes  thus  constitutes  a  barometer  com- 
posed of  two  liquids,  and  the  variation  of  level  in  the  two 
open  tubes  on  the  right  and  the  left  hand  is  very  nearly  in 
an  inverse  ratio  to  the  densities  of  the  liquids;  so  that  a 
change  of  one  inch  in  the  height  of  the  mercury  brings  about 
a  change  of  seventeen  inches  in  the  alcohol  tube. — Nbuvdles 
MeiearohgigueSf  p.  34.         

MIBA6B. 

In  some  remarks  on  the  phenomena  of  mirage,  Professor 
Everett  states  that  when  a  ray  of  light  is  passed  through  a 
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portion  of  air  which  is  not  equally  dense  on  all  sides  of  the 
ray,  it  is  deflected  toward  the  side  on  which  the  density  is 
greatest,  the  sharpness  of  the  cui'vature  being  proportional 
to  the  rates  at  which  the  density  vanes.  If  the  air  is  strati- 
fled  horizontally,  it  follows  that  a  ray  traveling  nearly  hori- 
zontally will  be  bent  the  most,  and  it  is  by  such  rays  that 
we  see  the  images  which  constitute  mirage.  In  the  average 
state  of  the  atmosphere  the  curvature  of  horizontal  rays  is 
about  one  flflh  or  one  sixth  of  the  curvature  of  the  earth's 
surface,  being  greater  in  cold  than  in  warm  weather,  and 
greater  with  high  than  with  low  barometer.  The  curvature, 
however,  depends  principally  upon  the  rate  at  which  the 
temperature  changes  with  the  height.  The  average  rate  is 
one  degree  for  300  feet.  If  the  rate  wei*e  one  degi*ee  for 
fifly-three  feet,  the  horizontal  rays  of  light  would  be  straight 
lines.  A  more  rapid  rate  than  this  will  render  the  air  above 
denser  than  that  below,  and  cause  rays  to  bend  up  instead 
of  down.  This  condition  of  afiairs  may  exist  for  a  time, 
although  it  is  a  condition  of  unstable  equilibrium,  and  must 
eventually  be  broken  up  by  the  inflow  from  the  surround- 
ing regions  of  cold  air.  An  increase  of  temperature  up- 
ward at  the  rate  of  about  one  degree  in  sixteen  feet  will 
make  the  curvature  of  horizontal  rays  equal  to  that  of  the 
earth,  so  that  they  may  encircle  the  globe.  Any  such 
downward  bending  of  rays  of  light  increases  the  range  of 
our  vision,  enabling  us  to  see  around  the  horizon,  which 
otherwise  limits  the  view,  thus  bringing  distant  objects 
in  sight,  and  rendering  nearer  objects  more  distinctly  vis- 
ible, but  without  in  any  way  inverting  thenL — 12  -4,  XL, 
151.  

TBB  NEW  SELF-BECOBDINO  BABOMETEB. 

A  self-recording  barometer  has  recently  been  made  by  Mr. 
Redier,  which  seems  to  have  many  excellent  points,  and  to 
be  enthusiastically  received  in  Franca  In  a  communication 
to  the  Meteorological  Sbciety  of  Paris,  he  states  that  his  in- 
strument consists  of  an  ordinary  syphon  barometer  carrying 
a  very  light  ivory  float,  upon  which  is  fixed  a  vertical  steel 
wire  terminating  in  a  point.  A  horizontal  needle  rests  upon 
this  point,  its  other  extremity  is  in  connection  with  a  double 
series  of  clock-work,  the  wheels  of  which  move  either  forward 
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or  backward,  according  as  the  ivory  float  rises  or  falls.  The 
movements  of  the  clock-work  are  followed  by  a  pencil  which 
draws  a  curve  upon  a  revolving  cylinder.  In  a  very  similar 
instrument  devised  by  Professor  G.  W.  Hough,  of  Albany, 
an  J  highly  prized  by  American  meteorologists,  the  connection 
between  the  horizontal  lever  and  the  wheel-work  is  an  elec- 
tric one,  and  subject  therefore  to  all  the  uncei-tainties  of  the 
electrical  batteries  and  connections.  In  Redier's  barometer 
no  electricity  is  employed,  the  entire  apparatus  depending 
only  upon  gravity  and  atmospheric  pressure,  and  its  working 
is  evidently  perfectly  regular  and  reliable.  An  aneroid  ba- 
rometer may  be  made  to  record  its  indications  in  the  same 
manner  as  the  mercurial,  and  such  instruments  have,  we  un- 
derstand, already  been  constructed  under  Mr.  Redier's  direc- 
tions. Mr.  Silberman  has  suggested  a  method  by  which  a 
similar  automatic  system  of  registration  could  be  applied  to 
the  indications  of  the  magnetic  needle. — NouveUes  Meteoro- 
logiques^  1875,  p.  16.  

CUBBBNTS   OP  AIB  WITHIN  CYCLONES  AND  WATERSPOUTS. 

In  a  memoir  on  cyclones  and  waterspouts,  Mouchez  pub- 
lishes some  observations  made  by  him  while  upon  the  ocean, 
and  which,  if  coiTect,  are  quite  important.  According  to 
him,  at  or  near  the  surface  of  the  ground  the  movement  of 
air  in  the  cyclone  is  always  from  below  upward,  while  in 
whirlwinds  the  movement  is,  on  the  contrary,  from  above 
downward.  In  the  former  case  the  winds  are  winds  of  as- 
piration; in  the  latter  case  the  wind  descends  from  the 
cloud  in  the  form  of  a  bag  or  tube,  which  terminates  in  a 
point.  He  believes  that  waterspouts  have  no  relation  what- 
ever to  cyclones,  having  an  opposite  appearance  and  cause. 
In  this  opinion  Renou  also  concurs. — Ifouvdlea  Meteorolo- 
giqueSy  1874.  

THE  PBOGBBSSIYB  MOYEMENT   OP  ABEAS   OP  COLD  AIE. 

Dove  has  attempted  to  deduce,  from  the  iive-day  means 
of  temperature  for  Europeaa  stations,  some  general  views  as 
to  the  progress  of  days  of  remarkable  cold,  and  flnds  that  in 
the  months  of  January  and  February  of  the  years  1855, 1856, 
1870,  and  1871,  numerous  cases  occurred  to  show,  almost  uni- 
formly, that  the  "cold  terms"  move  westward  over  Europe; 
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a  result  that  may,  perhaps,  be  considered  as  entirely  in  agree- 
ibent  with  the  deductions  of  Buchan,  based  upon  the  baro- 
metric charts  prepared  by  him. — MoncUaberieht  Berlin  Acad., 
Mb.ylSl4,UB.  

A  YEBT  DELICATE   BABOHBTEi:. 

An  ingenious  device  has  been  constructed  by  Mendelef, 
which  shows  the  slightest  variations  of  pressure  by  means 
of  a  small  U-shaped  tube  containing  petroleum  oil.  One 
end  of  this  tube  is  closed,  and  contains  a  certain  volame  of 
dry  air  maintained  at  a  constant  temperature,  while  the  other 
end  is  open  to  the  air.  The  instrument  being  accurately  ad* 
justed  by  means  of  a  mercurial  plunger  connected  with  the 
bottom  of  the  U-shaped  tube,  so  that  the  petroleum  is  exact- 
ly on  a  level  in  the  two  branches  of  the  tube,  it  is  found  to 
be  so  extremely  sensitive  that  the  slightest  variation  of  at- 
mospheric pressure  is  shown  by  the  alteration  of  the  level, 
and  the  amount  of  this  alteration  can  be  measured  with  the 
greatest  precision. — 12  Ay  XL,  65. 

THE  PENETRATION  OF  COLD  INTO  THE   EARTH. 

From  observations  on  the  temperature  of  the  surface  of 
the  earth  which  have  been  made  regularly  at  the  Botanical 
Gardens  at  Paris,  by  the  Messrs.  Becquerel,  by  means  of  the 
electric  thermometer  invented  by  them,  some  interesting  con- 
clusions have  been  deduced.  Their  observations  have  heen 
extended  to  the  depth  of  one  hundred  and  seventeen  feet; 
but  most  attention  has  been  paid  to  that  portion  of  the 
earth  nearer  the  surface.  With  reference  to  the  penetration 
of  cold  into  soils  of  similar  character,  but  one  of  which  is 
bare  and  the  other  covered  with  grass,  while  both  are  cov- 
ered with  snow,  the  observations  have  shown  that  when  the 
temperature  of  the  air  sinks  from  zero  to  —12^  Centigrade,  the 
temperature  of  the  earth  at  the  depth  of  twenty  inches  never 
sank  to  zero  under  the  grass-covered  earth,  while  it  sank  at 
the  same  depth  to  —5^  under  the  bare  surface.  From  these 
observations  Becqnerel  makes  the  practical  suggestion  that 
if  in  a  sandy  soil  we  desire  to  cultivate  plants  whose  roots 
suffer  from  frost,  we  must  cover  the  soil  with  grass-sod ;  and, 
for  similar  reasons,  if  we  desire  to  preserve  vegetables  or 
other  products  during  the  winter  under  the  soil,  and  secure 
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tbem  from  f rost,  we  shoald  io  this  case  also  covr  the  soil 
with  grass.— 19  fl,  XIV.,  135. 

AQUEOUS  YAPOB  IN  THB  ATMOSPHBBB. 

The  Academy  sums  up  the  conclusioDS  of  Dr.  Hildebrand* 
son,  of  XJpsala,  in  regard  to  aqueous  vapor  in  the  atmosphere, 
as  follows :  1.  The  permanent  gases  in  the  atmosphere  do 
not  form  independent  atmosphei'es,  but  have  effected  a  com- 
plete mutual  interpenetration ;  as  all  experiments  show  that 
the  constitution  of  the  air  is  the  same  at  all  heights.  2.  The 
incessant  evaporation  and  condensation  which  are  in  prog- 
ress render  impossible  the  existence  of  an  independent  vapor 
atmosphere,  or  of  a  homogeneous  mixture  of  the  vapor  with 
the  permanent  gases,  and  must  cause  the  vapor  to  diminish 
rapidly  with  height.  3.  It  is  not  allowable  to  subti'act  the 
vapor  pressure  from  the  barometer  reading  to  obtain  the 
pressure  of  dry  air. — 13  A^  Feb,  6, 1876, 146. 

THB  NEW  ANBM06C0PB. 

Michelle  describes  an  ingenious  anemoscope  in  which  three 
arrows  are  used,  of  which  the  upper  one  indicates  the  direc- 
tion of  the  wind  at  each  moment.  The  second  indicates  the 
extreme  wind  on  the  right,  and  the  third  indicates  the  ex- 
treme wind  on  the  left  hand.  Thus,  when  one  looks  at  the 
wind  vane,  we  see  not  only  the  wind  that  now  prevails,  but 
the  extreme  winds  on  either  side  that  have  ]|^revailed  since 
the  preceding  observation.  —  BvUetin  Hebdomadaire^lLY\.<f 
12.  

FBBIODICITY   OF   BAINFALL. 

Governor  Rawson,  of  the  island  of  Barbadoes,  whose  re- 
markable studies  upon  the  rainfall  of  that  island  have  been 
already  noticed,  states  that  it  is  an  error  to  suppose,  as  Mr. 
Meldrum  does,  that  the  observed  rainfall  in  Barbadoes  in 
any  way  really  supports  Mr.  Meldrum's  theory  that  there  is 
a  sun-spot  period  in  these  meteorological  phenomena.  He, 
however,  very  philosophically  adds  that,  if  the  conclusions 
drawn  from  a  wide  area  and  very  long  periods  of  observa- 
tion do  support  that  theory,  then  the  opposite  results  ob- 
tained in  Barbadoes,  although  that  island  is  most  favorably 
situated  for  these  observations,  only  show  that  no  particular 
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locality  can  draw  a  safe  iuference  as  to  the  manner  in  which 
the  presence  or  absence  of  sun  spots  is  likely  to  affect  it. 

But  looking  more  deeply  into  the  matter,  Governor  Raw- 
son  very  justly  adds  that  if  there  has  been  more  rain  in  cer- 
tain quarters  of  the  globe  in  certain  years,  there  mast  have 
been  in  other  quarters  daring  those  same  years  greater  evap- 
oration, whence  it  results  that  the  same  solar  phenomena 
produce  in  one  portion  of  the  world  opposite  effects  to  those 
produced  elsewhere. — 12  -4,  X.,  264. 

MARITIME   CONFERENCE  IN  LONDON. 

At  the  recent  Maiitime  Conference  in  London  the  resolu- 
tions adopted  by  the  meeting  embraced  the  following  sab- 
jects.  It  was  resolved  that  there  should  be  but  one  form  of 
meteorological  register  for  naval  and  merchant  services,  and 
that  so  far  as  possible  a  uniformity  in  methods  and  hoars 
should  be  observed.  Ocean  currents  and  magnetic  variations 
wei'e  recommended  for  observation.  The  upper  and  lower 
clouds  are  to  be  recorded  in  separate  columns.  The  precise 
patterns  of  instruments  were  not  specified,  the  only  require- 
ment being  that  those  used  should  satisfy  certain  tests,  and 
that  they  should  be  carefully  compared  with  standard  in- 
struments. It  is  considered  that  the  general  influence  of 
the  Conference  was  decidedly  in  favor  of  united  action  on 
the  part  of  the  merchant  service  and  the  navies  of  the  world. 
Particular  stress  was  not  laid  upon  the  conducting  of  special 
investigations  by  sea-captains,  as  such  can  be  most  econom- 
ically performed  at  the  central  meteorological  stations  and 
by  government  naval  vessels. — 12  -4,  X.,  431. 

THE   TEMPERATURE   OF  STORMY  WINDS. 

Dr.  Fritsch,  of  Vienna,  communicates  to  the  Annual  of  the 
Vienna  Meteorological  Institute  some  observations  on  the 
temperature  of  the  storm-winds  at  Salzburg.  He  states  that, 
since  1864,  he  has  every  summer  resided  in  Salzburg  without 
noticing  the  high  temperatures  of  the  southeast  storm- winds; 
but  that  since  he  has  resided  there  constantly  during  the 
past  few  years,  this  has  been  forcibly  brought  to  his  atten- 
tion, as  also  the  great  dryness  which  accompanies  these 
winds.  From  the  records  made  at  1  A.M.,  and  2  and  9  P.M., 
from  1863  to  1869,  he  has  selected  the  stormy  windR,  and 
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finds  that  both  the  southeast  and  northwest  storms  ex- 
perienced at  that  place  are  much  modified  by  the  influence 
of  the  Alps.  The  southeast,  or  fohn,  wind  has,  at  all  seasons 
and  at  all  points,  a  notably  high  temperature,  the  exception 
only  being  in  the  three  summer  months,  in  which  the  fbhn 
decidedly  depresses  the  temperature.  In  the  winter  and 
summer  the  temperatures  of  the  southeast  and  northwest 
storms  are  nearly  the  same,  but  in  the  spring  and  fall  the 
southeast  are  decidedly  warmer  than  the  northwest  storms. 
In  the  high  southeast  winds  the  air  is  clear  and  dry,  but  in 
the  northwest  cloudy  and  moist. 

ON  ATMOSPHEBIC  PBESSUBE,  WINDS  AND  BAIN. 

A  recent  supplementary  volume  of  Dr.  Petermann's  geo- 
graphical notes  gives  us  a  comprehensive  memoir  on  our 
present  knowledge  of  the  atmospheric  circulation  by  Dr.  A. 
Wojeikof,  which  is  accompanied  with  highly  interesting  and 
valuable  charts ;  the  last  of  the  charts  gives  us  a  new  view  of 
the  distribution  of  rain  over  the  earth,  in  that  it  distinguishes 
between  the  areas  of  summer  and  winter  rains,  besides  giv- 
ing us  the  results  of  the  most  recent  investigations  as  to  the 
general  distribution  of  the  rain-belts  of  the  earth.  In  gen- 
eral. Dr.  Wojeikof  finds  that  between  the  poles  and  40^  of 
latitude  the  rainfall  is  liable  to  occur  at  all  seasons  of  the 
year,  the  variations  being  seasonal  in  their  nature.  Tlius 
Siberia  and  British  America  receive,  most  of  their  rains  in  the 
summer  time ;  Great  Britain,  Norway,  France,  and  Portugal 
receive  their  rains  in  the  fall.  Between  these  polar  regions 
and  the  rainless  zone  of  the  trade-winds  Wojeikof  introduces 
belts  of  sub-tropical  rains,  which  are,  he  thinks,  essentially 
oceanic,  while  the  polar  rain-belts  are  essentially  continental. 
In  considering  the  distribution  of  rain  in  Siberia,  he  states  a 
law  which,  verified  by  independent  observations,  is  a  remark- 
able confirmation  of  a  theoretical  deduction  due  to  Mr.  Ferrell. 
According  to  Dr.  Wojeikof,  the  atmospheric  pressure  in  win- 
ter in  the  higher  latitudes  is  lower  over  those  seas  that  have 
no  connected  ice-fields.  According  to  Mr.  Ferrell,  the  press- 
ure in  the  polar  regions  of  the  earth  is  lower  in  proportion 
ns  we  diminish  the  frictional  and  other  resistances  offered 
by  the  earth  to  the  movement  of  the  air.  If,  therefore,  the 
resistance  offered  by  fields  of  ice  is  sensibly  greater  than 
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those  offered  by  the  open  sea,  or  Bmall  ice-floes,  then  Pro- 
fessor Ferrell's  proposition  explains  at  once  Dr.  Wojeikors 
generalization. — Petermann^s  MUtheil.^  Ergdmungsh.^  No.  88. 

THE  IMPOBTANOB  OF  METBOBOLOGT. 

The  annual  report  of  the  Radcliffe  Observatory,  delivered 
at  Oxford,  June  29,  states  that  the  principal  labors  at  that 
institution  continue,  as  formerly,  to  be  given  to  the  transit 
circle  and  the  heliometer,  and  that  the  meteorological  ob- 
servations made  at  that  observatory  are  reduced  much  more 
elaborately  than  is  done  at  the  greater  number  of  astronom- 
ical observatories,  and  are  presented  to  the  public  in  the 
most  scientific  shape  that  they  admit  of.  "I  am  also  of  the 
opinion  that  they  are  worthy  of  the  labor  which  is  bestowed 
upon  them,  and  I  differ  in  opinion  from  some  eminent  authore 
as  to  the  rank  which  meteorology  already  occupies  among 
the  physical  sciences.  At  all  events,  I  think  a  similar  system 
of  reduction  should  be  employed  at  other  observatories." 

SECULAB  CHANGES   OF  CLIMATE. 

"The  Indications  of  Spring"  is  the  title  of  a  work  com- 
municated to  the  Royal  Society,  in  1789,  by  Mr.  Robert 
Marsham.  These  indications  were  based  upon  observations, 
commencing  in  the  year  1736,  by  Robert  Mai-sham,  and  which 
were  continued  until  1812  by  his  descendants  of  the  same 
name.  The  record  was  again  begun  in  1836,  and  continued 
until  the  present  time  by  the  Rev.  H.  P.  Maraham.  This  rec- 
ord of  one  hundred  and  forty  years  which  we  owe  to  the 
Marsham  family  has  preserved  innumerable  notes  in  refer- 
ence to  botanical  and  other  natural-history  phenomena,  and, 
for  a  greater  portion  of  the  time,  the  record  was  very  full  and 
careful,  the  first  Mr.  Marsham  being  an  observant  naturalist, 
and  exceedingly  fond  of  rural  pursuits.  An  analysis  of  these 
observations  has  recently  been  presented  by  Thomas  South- 
well to  the  Naturalist  Society  of  Norfolk  and  Norwich,  who 
states  that,  as  it  has  often  been  stated  that  "our  old-fashion- 
ed winters  have  departed,"  and  that  the  springs  have  be- 
come later,  he  has  sought  to  test  the  question  by  taking  the 
average  days  of  the  occurrence  of  twenty-five  different  phe- 
nomena indicative  of  the  seasons  during  the  years  1763  to 
1774  inclusive.    He  did  the  same  with  the  ten  years  ending 
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1874,  and  finds  that  the  average  date  corresponding  to  the 
whole  twenty-five  phenomena  is,  for  the  eighteenth  centary, 
April  7,  and  for  the  nineteenth  centary  March  28,  showing 
that  the  springs  are  now  nine  days  earlier  than  they  were 
one  hundred  years  aga  These  dates  are  based  respectively 
upon  196  and  181  observations;  and  it  is  not  probable  that 
the  difference  is  owing  to  any  fault  of  observing,  bat  it  is 
possibly  dae  to  drainage  or  cultivation.  The  extreme  vari- 
ability even  of  the  English  climate  is  illustrated  by  the  range 
in  the  dates  of  ceitain  phenomena.  Thus,  turnips  are  report- 
ed in  flower  December  25,  1846,  and  May  14,  1784.  The 
wood-anemone  was  observed  in  flower  March  9,  1775,  and 
April  30, 1837.  The  average  range  of  phenomena  noted  by 
Hr.  Marsham  is  about  seventy  days.  —  Tranaaetiona  of  the 
Norfolk  and  Norwich  Naturalist  Society^  1875, 46. 

METEOROLOGY   IN  NEW  SOUTH  WALES. 

The  private  observatory  of  Mr.  John  Tebbutt,  of  Windsor, 
New  South  Wales,  contributes  to  the  meteorology  of  that 
pai*t  of  the  world  a  volume  of  observations  made  from  1867 
to  1870,  which  observations  have  been  recorded  regularly  at 
9  A.M.,  and  are  supplemented  by  the  records  of  self-register- 
ing maximum  and  minimum  thermometers.  The  geograph- 
ical position  of  the  observatory  has  been  determined  by  an 
extended  series  of  observations  of  moon -culminating  stars 
for  longitude,  and  by  observations  in  the  prime  vertical  for 
latitude.  The  observatory  is  also  connected  by  telegraph 
with  the  Sydney  Observatory,  which  has,  until  recently,  been 
under  the  directorship  of  Rev.  W.  Scott.  The  observatory 
of  Mr.  Tebbutt  is  situated  on  a  hill  near  the  centre  of  the  pen- 
insula at  the  eastern  extremity  of  the  town  of  Windsor.  It 
is  about  28  miles  from  the  sea-coast  on  the  east,  and  about  8 
miles  from  the  Blue  Mountains  on  the  west,  and  is  surround- 
ed by  the  forest  except  in  its  immediate  neighborhood,  where 
the  soil  has  been  cleared  and  cultivated  for  more  than  fifty 
years.  Many  of  the  meteorological  instruments  used  in 
these  observations  were  made  in  Sydney;  others  were 
brought  from  England,  where  they  had  been  carefally  com- 
pared with  accepted  standards.  From  the  tables  given  in 
this  volume  of  observations,  it  appears  that  the  total  amount 
of  rain,  as  measured  at  Windsor,  has  been,  in  1807, 44  inches; 
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in  1868,27  inches;  in  1869,32.6  inches;  in  1870,62.5  inches. 
The  evaporation  from  a  basin  of  water,  stationed  seven  feet 
above  ground,  amounted,  in  1867,  to  82.5  inches ;  in  1868,  to 
75.6  inches ;  in  1 869,  to  75.9  inches ;  and  in  1 870,  to  60  inchea 
Bat  the  evaporation  from  a  similar  basin  placed  on  the 
ground  is  about  one  half  of  these  amounts.  The  highest 
average  barometric  pressures  occur  in  April,  May,  June,  and 
July,  and  the  lowest  average  pressures  occur  in  December 
and  January.  The  highest  temperature  of  the  air  recorded 
by  the  thermometer  shaded  from  the  direct  rays  of  the  sun  oc- 
cur in  December  and  January,  and  reached,  in  1867, 113° ;  in 
1868, 113.6° ;  in  1869,  108°;  and  in  1870, 112.5°.  The  low- 
est temperatures  recorded  by  the  minimum  thermometers 
shaded  from  the  influence  of  radiation  at  night  occur  in  July 
and  August,  and  were,  in  1867,  29.7°;  in  1868, 24.8°;  in  1869, 
29.6;  and  in  1870,  29.6°. — Meteorolog.  Observatmia  by  John 
Tebbtat,  Sydney,  1874.        

CARBONIC-ACID  GAS  IN  THB   AIR. 

According  to  experiments  that  have  been  made  by  many 
chemists  since  the  discovery  of  carbonic-acid  gas,  a  larger  per 
cent,  of  this  substance  is  found  in  the  atmosphere  in  the  sum- 
mer than  in  the  winter,  in  the  proportion  of  71  to  48.  Bons- 
singault  found  that,  out  of  ten  thousand  volumes  of  air,  d-j^ 
were  carbonic-acid  gas  during  the  day,  and  4-^  during  the 
night.  Peligot  having  calculated  the  quantity  of  carbonic^ 
acid  gas  that  must  result  from  the  burning  of  oil  and  coal, 
from  various  industrial  operations  as  well  as  natural  phe- 
nomena, shows  that  there  must  be  a  large  compensation,  such 
that  the  gas  produced  by  one  class  of  operations  is  decom- 
posed by  another;  so  that  it  happens  that  the  proportion 
of  the  gas  in  the  atmosphere  remains  nearly  constant,  at 
least  at  the  surface  of  the  ground.  The  recent  balloon  as- 
censions in  France  have  undertaken  to  determine  the  rate  at 
which  the  quantity  of  gas  varies  with  our  ascent  in  the  air. 
According  to  the  experiments  that  had  previously  been  made 
upon  mountains,  the  proportion  of  gas  diminishes  slightly  with 
the  ascent  in  the  air ;  but  balloon  ascensions  have  the  special 
advantage  that  the  observer  is,  by  the  balloon,  carried  far 
above  the  influence  of  the  soil.  The  results  of  the  first  of 
the  recent  voyages  in  the  "Zenith"  gave,  for  carbonic-acid 
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gas  at  800  meters'  altitude,  24  parts  oat  of  100,000;  and  at 
1000  meters,  30  parts  out  of  100,000.  The  difference  between 
the  two  figures  is  the  limit  of  the  errors  of  observation. — 13 
i?.,  III.,  333.  

SABTHQUAKB    IN   THB    VICINITY    OF   NEW    YORK,  DSCBHBEB 

10,  1874. 

On  the  10th  of  December,  1874,  an  earthquake  was  felt  in 
the  neighborhood  of  New  York,  especially  near  Yonkers.  It 
has  formed  the  subject  of  study  by  the  New  York  Lyceum  of 
Natural  History.  From  a  report  made  to  the  Lyceum  by  Pro- 
fessor D.  S.  Martin,  it  appears  that  exact  observations  could 
not  be  obtained  sufficient  to  give  a  definite  basis  for  any 
physical  investigation;  showing,  we  may  remark,  forcibly, 
as  is  shown  in  a  thousand  other  ways,  the  importance  of  hav- 
ing a  uniform  standard  time,  which  shall  replace  the  innu- 
merable erroneous  local  times  adopted  in  every  portion  of  our 
country.  Had  each  of  Professor  Martin's  observers  possess- 
ed a  time-keeper  set  to  correct  time,  he  would  have  been  able 
to  add  much  of  interest  to  our  knowledge  of  the  nature  of 
this  earthquake.  In  general,  he  states  that  the  shock  was 
felt  from  near  Fishkill,  southward,  eighty  miles,  to  Sandy 
Hook,  and  in  an  east  and  west  direction  from  Morris  town, 
New  Jersey,  eastward,  sixty  miles,  to  Stamford,  Connecticut. 
The  movement  was  felt  far  more  strongly  and  frequently  on 
rocky  than  on  soft  ground.  In  the  main,  the  shocks  seem  to 
have  been  limited  by  the  Highlands  of  New  York  and  New 
Jersey.  In  only  one  case  was  the  shock  reported  as  felt  on 
the  water,  which  was  by  a  schooner  in  the  harbor  of  New 
Rochelle.  

TOLCANOBS  IN  ICELAND  AND  ASH-SHOWBBS  IN  NOBWAY. 

A  series  of  interesting  volcanic  phenomena  has  been,  for 
some  time  past,  in  progress  in  Iceland,  outbreaks  having 
occurred  from  January  to  April.  The  eruption  was  steadily 
spreading  over  the  wilderness,  and  so  large  a  district  of  the 
surrounding  country  has  been  covered  with  ashes  that  the 
farmers  have  been  obliged  to  remove,  in  order  to  find  past- 
ui-e  for  their  stock.  The  eruption  from  the  principal  crater 
takes  place  through  a  fissure,  from  which  the  molten  red-hot 
lava  is  thrown  two  or  three  hundred  feet  into  the  air,  in  one 
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compact  column.  At  times,  twenty  or  thirty  of  these  col- 
umns can  be  counted.  A  bluish  steam  accompanies  the 
eruption^  which  rises  straight  into  the  air  with  great  power, 
from  many  hundreds  of  fathoms. 

In  connection  with  this  eruption,  it  is  interesting  to  notice 
that  during  the  nights  of  March  20  and  30  a  heavy  rain  of 
ashes  or  sand  took  place  along  the  west  coast  of  Norway 
to  the  Swedish  frontier,  the  whole  country  being  covered 
with  gray  dust  to  such  an  extent  that  from  a  pint  of  snow 
more  than  a  tablespoonful  of  residue  was  left  after  the  snow 
bad  melted.  The  dust  consisted  of  little  irregular  sharp- 
edged  grains,  principally  silicates,  and  probably  originated 
from  the  eruption  in  Iceland. — 12  A^  XII.,  75,  and  XL,  575. 

DRYNESS   OF  THE   SOIL  IN  INDIA. 

In  a  memoir  on  the  waterworks  at  Nagpur,  Central  India, 
Mr.  Binnie  gives  a  large  amount  of  information  with  refer- 
ence to  the  variability  of  the  rainfall  in  India  and  other  coun- 
tries; and  among  the  investigations  into  which  he  entered 
was  one  illustrating  the  dryness  of  the  soil  during  the  dry 
seasons,  and  the  consequent  amount  of  water  absorbed  by  it 
after  every  rainfall.  An  area  of  ^^  square  miles,  or  4224 
acres,  was  drained  by.  trenches  into  a  reservoir,  and  the 
height  of  water  in  the  latter  subjected  to  careful  observa- 
tion. Three  rain-gauges  were  also  placed  within  this  area, 
by  means  of  which  the  rainfall  could  be  determined.  It  was 
found  that  in  the  case  of  a  measured  fall  of  2.24  inches  of 
rain  which  fell  in  one  hour  and  twenty  minutes  on  the  18th 
of  June,  there  was  no  perceptible  drainage  from  this  area 
into  the  reservoir,  while  on  the  16th  of  September,  in  the 
case  of  a  rain  of  2.2  inches,  which  also  fell  in  one  hour  and 
twenty  minutes,  the  drainage  into  the  reservoir  amounted 
to  over  33,000,000  cubic  feet.  These  opposite  results  prove 
the  extreme  state  of  dryness  of  the  soil  in  India  at  the  end 
of  the  heated  season,  and  its  complete  saturation  after  the 
heavy  rains  of  the  monsoon  period.  Of  the  drainage  ob- 
served on  the  16th  of  September,  98  per  cent,  entered  the 
reservoir  within  two  hours  and  fifty  minutes.  As  to  the 
question  what  percentage  of  total  annual  rainfall  di-ains 
from  the  ground  and  can  be  emptied  into  reservoirs,  Binnie 
states  that  almost  every  drainage  area  has,  in  this  respect, 
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peculiarities  of  its  own.  Thus  the  average  annual  rainfall 
at  Nagpur  is  40.7  inches,  of  which  37.5  fall  in  the  monsoon, 
and  3.2  in  the  dry  season.  Of  this  latter  quantity,  no  part 
flows  from  the  ground  into  the  reservoir ;  and  the  records  of 
the  discharge  of  the  drainage  area  are  confined  to  about 
four  months.  The  total  depth  evaporated  during  this  time 
amounted  to  about  four  feet,  or  an  average  of  about  one  fifth 
of  an  inch  per  day.  The  total  loss  of  water  during  the  season 
from  the  reservoir  from  all  causes  amounted  to  104,000,000 
cubic  feet,  out  of  which  55,800,000  cubic  feet  was  evaporat- 
ed, leaving  48,200,000  cubic  feet  as  used  or  absorbed.  An 
extensive  comparison  is  given  by  the  author  between  solar 
spots  and  India  rainfall;  but  no  very  satisfactory  conclu- 
sions are  drawn  by  him. — Minutes  of  the  Institution  of  Civil 
Mtffin€er8^XXXLK.j  Part  L,  16. 

MAGNETIC  DISTUBBANCSS  AND  AUBOBAS  IN  TUB  ABCTIC 

BE6I0NS. 

Lieutenant  Weyprecht  reports  that  the  magnetic  disturb- 
ances in  that  portion  of  the  arctic  regions  visited  by  the 
Anstro-Hungarian  North  Polar  Expedition  are  of  extraor- 
dinary frequency  and  magnitude,  and  are  closely  connected 
with  the  aurora  borealis ;  the  disturbance  being  the  greater 
and  quicker  the  more  convulsive  the  motion  of  the  rays  of 
the  aurora  and  the  more  intense  the  prismatic  colors.  Quiet 
and  regular  arcs,  without  motion  of  light  or  radiation,  exer- 
cised almost  no  influence  upon  the  needles.  In  all  disturb- 
ances the  declination  needle  moved  toward  the  east,  and  the 
horizontal  intensity  decreased,  while  the  inclination  increased. 
Movements  in  an  opposite  sense,  which  were  very  rare, can  only 
be  looked  upon  as  movements  of  reaction.  Weyprecht  had 
expected  to  be  able  to  connect  the  aurora  with  the  gal- 
vanic earth  cun'ent ;  but  being  far  distant  from  the  land,  he 
was  obliged  to  bury  his  connecting  plates  in  the  ice,  in  con- 
sequence of  which  the  movements  were  too  feeble  to  be  ob- 
served. A  similar  failura  attended  the  attempt  to  observe 
the  atmospheric  electricity.  He  found  that  storms  followed 
almost  every  time  after  intense  auroras,  and  thinks  he  is  jus- 
tified in  the  conclusion  that  the  aurora  is  an  atmospheric 
phenomenon,  and  closely  connected  with  meteorological  con- 
ditions.—12  A,  XL,  368, 307. 
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A  NEW   SBISMOMETEB. 

A  seismometer  devised  by  Malvosia,  of  Bologna,  is  thus 
described :  On  a  slightly  inclined  board  is  fixed  a  spherical 
cap,  having  eight  grooves  coiTesponding  to  the  eight  princi- 
pal points  of  the  compass.  A  little  beyond  the  edge  of  the 
cap  there  is  a  projecting  wooden  ring  which  limits  the  in- 
clined sui-face.  On  the  top  of  the  cap  is  poised  a  little  brass 
ball  slightly  flattened  at  the  point  of  contact.  Upon  the 
ball  rests  very  lightly  a  eonical  weight,  by  a  small  screw 
projecting  from  its  base;  which  weight  is  suspended  by  a 
chain  from  an  overhanging  arm,  movable  up  and  down  on 
a  suppoit  at  the  side.  The  least  shock  will  make  the  ball 
topple  over.  When  it  does  so,  it  runs  down  one  of  the 
grooves  of  the  cap  to  the  inclined  plane,  at  the  lower  part 
of  which  it  finds  a  hole,  and,  passing  into  it,  causes  a  gun  to 
be  fired  ofT.  After  the  ball  leaves  its  position  on  the  cap,  a 
spring  needle,  longer  than  the  diameter  of  the  ball,  shoots 
out  from  the  little  conical  weight  that  rested  on  the  ball, 
and  catches  in  that  groove  of  the  cap  down  which  the  ball 
has  run.  Thus  the  direction  is  indicated  from  which  the 
shock  came.  The  instrument  can  be  made  very  sensitive. 
It  differs  from  that  recently  introduced  by  La  Saulz  into  the 
earthquake  stations  of  Prussia,  principally  in  that  the  appa- 
ratus does  not  of  itself  record  the  exact  time  at  which  the 
shock  took  place,  but  merely  calls  the  attention  of  the  ob- 
server by  means  of  the  discharged  gun.  By  combining  the 
instrument  of  La  Saulx  with  the  simple  upright  pillar  seis- 
mometer as  described  by  Mallet,  observations  could  be  ob- 
tained which  would  be  of  more  value  than  those  given  by 
the  seismometer  of  Malvosia. — Journal  of  the  JFrankUn  In- 
stitute^ Aprils  18'?5,  243.       

THE  MAGNETIC  DECLINATION  AT  ST.  PETERSBURG. 

The  long  series  of  observations  of  magnetic  declination 
that  has  been  accumulating  at  St.  Petersburg  during  the 
last  150  years  has  been  subjected  to  a  very  full  study  by 
Mielberg,  of  that  city,  who  has  taken  especial  pains  to  ex- 
amine the  accuracy,  reliability,  and  even  genuineness  of  the 
observations,  and  to  correct  them  for  such  sources  of  error 
as  can  be  appreciated.    The  independent  observations  made 
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by  Nervander  at  Helsingfors,  from  1844  to  1848,  afforded 
him  an  excellent  point  of  comparison,  and  the  means  of  de- 
termining the  diurnal  period  of  the  declination.  The  annual 
variations  could  then  be  investigated,  and  finally  the  secular. 
From  twenty-two  years  of  observations,  between  1841  and 
1862,  be  has  thus  been  able  to  compile  a  table  representing 
the  normal  hourly  variations  of  declination  for  each  month, 
and  for  the  entire  year;  from  which  it  appears  that  the 
greatest  western  declination  occurs  between  one  and  two 
o^clock  A.M.  in  every  month,  being  a  little  earlier  in  sum- 
mer and  a  little  later  in  winter,  with  a  secondary  maximum 
just  before  two  o'clock,  and  closely  following  the  principal 
maximum.  The  greatest  easterly  declination  occurs  in  the 
winter  months  between  nine  and  ten  A.M.  During  the  rest 
of  the  year  it  varies  between  seven  and  nine  A.M.  The 
other  maximum  of  easterly  declination  is  not  so  decidedly 
expressed,  and  occurs  in  winter  and  spring  between  ten  and 
eleven  A.M.  In  respect  to  the  secular  variations  of  the  dec- 
lination, it  would  appear  to  have  varied  between  two  and 
a  half  degrees  west  in  1727,  to  six  and  a  half  degrees  west 
in  1831,  reaching  its  maximum  about  the  year  1806,  when  it 
was  about  nine  and  a  half  degrees  west.  He  suggests  that 
if  the  increasing  accuracy  in  our  means  of  measurement  is  to 
have  any  meaning  at  all,  and  not  be  a  useless  expenditure 
of  time  and  money,  it  becomes  necessary  now  that,  in  any 
place  where  a  magnetic  observatory  is  surrounded  by  an 
assemblage  of  houses,  there  should  be  annually  made,  for 
purposes  of  comparison,  an  independent  standard  determina- 
tion of  the  declination  at  some  point  near  by  but  entiraly 
outside  of  the  buildings  in  question,  and  free  from  their  in- 
fluence.— WUcPs  Hepertorium^  IV.,  art.  1. 

ATMOSPHBBIC   ELBCIBICITT. 

In  reference  to  atmospheric  electricity.  Sir  William  Thom- 
son states  that  if  one  ascend  any  mountain  peak  on  a  fine 
day,  and  there  prove  that  the  surface  of  the  earth  on  the 
peak  is  negatively  electrified,  the  result  will  be  valuable  to 
science ;  and  if  on  several  days  the  ground  is  found  to  be, 
all  day  and  all  night,  negatively  electrified,  then  there  will 
be  a  very  great  acquisition  to  our  knowledge  regarding  at- 
mospheric electricity.     According  to  him,  positive  atmos- 
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pheric  electrification  of  the  air  is  merely  inferential.  What 
we  know  by  direct  observation  is  simply  that  the  surface  of 
the  earth  is  negatively  electrified ;  and  many  misleading  and 
delusive  statements  in  reference  to  the  positive  electricity 
of  the  air  are  to  be  found  in  encyclopaedias  and  treatises  on 
meteorology.  Suppose,  for  a  moment,  that  there  were  no 
electricity  whatever  in  the  air;  that  it  was  absolutely  de- 
void of  all  electric  manifestation,  and  that  a  charge  of  elec- 
tricity were  given  to  the  whole  earth — for  which  purpose  no 
great  amount  would  be  necessary — such  amounts  as  we  deal 
with  in  our  great  submarine  cables  would,  if  given  to  the 
earth  as  a  whole,  produce  a  very  considerable  electrification 
of  its  surface.  And  suppose,  in  addition,  which  in  fact  seems 
to  be  shown  by  experiment,  that  all  space  above  the  atmos* 
phere,  and  that  the  atmosphere  itself  were  a  non-conductor; 
then  the  charge  could  be  given  to  the  earth  as  a  whole,  just 
as  a  charge  could  be  given  to  a  pith  ball  electrified  in  the 
air  of  the  room.  Under  these  circumstances,  all  the  phe- 
nomena that  have  thus  far  been  brought  to  light  by  atmos- 
pheric electrometers  would  be  observed  just  as  they  aiu 
The  ordinary  observation  of  atmospheric  electricity  would 
give  just  the  result  that  has  been  obtained  from  it.  The  r&> 
snlts  that  we  obtain  every  clear  day  in  ordinary  observa- 
tions on  atmospheric  electricity  are  precisely  the  same  as 
if  the  earth  were  negatively  electrified,  and  the  air  had  no 
electricity  in  it  whatever.  Ordinarily  we  have  evidence  in 
the  lower  strata  of  the  air  of  the  presence  of  negative  elec- 
tricity; but  in  rainy  weather  it  is  sometimes  positive  and 
sometimes  negative. — Journal  of  the  Society  of  Telegraph 
JEngineerSy  1874,  IIL,  12.     

THE   DESTRUCTIVE   FLOODS  IX   SOUTHERN  FRANCE. 

The  terrible  floods  which  swept  over  several  hundred 
miles  of  the  northern  portion  of  the  Pyrenees  and  the  plains 
at  their  base,  appear,  in  the  light  of  later  and  more  reliable 
accounts,  to  have  been  far  more  destructive  to  life  and  prop- 
erty than  was  indicated  by  earlier  reports.  The  Garonne 
and  its  aflluents,  which  drain  the  larger  portion  of  the  Pyre- 
nees, seem  to  have  risen  with  such  rapidity  that  at  Toulouse, 
as  an  instance,  a  low-lying  suburb,  St  Cyprien,  chiefly  in- 
habited by  the  working  classes,  was  overwhelmed  almost 
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without  warning,  many  people  being  drowned  in  flNCl9M^f| 
or  crushed  by  falling  buildings,  and  scarcely  any  prope^T 
being  saved.  Another  suburb  shared  a  similar  fate,  but  the 
inhabitants  were  fortunately  able  to  escape  with  their  liyes. 
All  along  the  course  of  the  main  river  and  its  tributaries 
towns  and  villages  were  destroyed,  some  with  hardly  a  ves- 
tige remaining,  and  the  dead  were  numbered  by  thousands. 

These  destructive  outbreaks  have  of  late  become  period- 
ical at  Toulouse,  but  none  have  ever  left  such  desolation  be- 
hind as  this  one.  Now  for  the  moral  of  this  pitiable  story, 
and  for  the  sake  of  which  we  have  reproduced  it.  One  cause 
of  this  terrible  calamity,  it  is  very  generally  conceded,  is  to 
be  sought  for  in  the  wholesale  destruction  of  the  forests  of 
the  surrounding  country,  which  has  been  going  on  for  yeara. 
Our  contemporary  Iran  puts  the  case  concisely  in  the  fol- 
lowing terms : 

The  cause  of  this  calamity  is,  no  doubt,  the  three  weeks' 
previous  heavy  and  continuous  rains,  which  fell  over  the 
whole  range  of  the  Pyrenees ;  the  drainage  of  this  rainfall 
having  been  accelerated  by  the  stripping  of  the  mountains 
and  upland  tracts  of  their  natural  clothing.  We  have  on 
several  occasions  pointed  out  the  way  in  which  this  excess- 
ive and  unwise  destruction  of  natural  wood,  among  other 
and  serious  climatic  evils,  aggravates  the  effects  of  the  rains 
which  usually  fall  at  the  equinoctial  periods,  but  are  not 
confined  to  them.  In  the  present  case  it  appears  that  there 
has  been  a  widespread  destruction  of  timber  in  the  district 
during  the  century,  and  thus  the  exceptional  downfall,  neither 
intercepted  by  the  loosened  earth  and  undergrowth,  nor  ab- 
sorbed by  vegetation,  scarcely  penetrates  beneath  the  sur- 
face, but  runs  off  as  it  falls,  spreading  desolation  now,  and 
occasioning  drought  later  in  the  year.  The  latest  estimate 
of  the  loss  by  these  floods  is  2000  lives  in  Toulouse  alone, 
and  about  $Y5,000,000  worth  of  property.  Twenty  thou- 
sand persons  likewise  are  estimated  to  have  been  rendered 
homeless  and  destitute,  besides  being  deprived  of  the  means 
of  earning  their  bread.        ___ 

CHAN6BS  IN  THE  LEVEL  OF  THE  WATERS  OF  LAKE  GENEVA. 

Professor  Piantamour,  of  Geneva,  has  subjected  to  exam- 
ination the  observations  made  since  1838  on  the  heights  of 
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the  water  of  Lake  Geneva.  These  observations  have  been 
systematically  and  carefally  made  for  forty  years,  and  in  all 
cases  the  bench  marks  to  which  the  levels  of  the  water  are 
referred  are  points  so  well  known  that  the  entire  series  of 
observations  can  be  considered  as  perfectly  comparable  ' 
among  themselves,  except  in  so  far  as  a  slight  uncertainty 
attaches  to  a  portion  of  the  observations,  due  to  an  accident 
which  occurred  to  the  recording  apparatus.  After  carefully 
correcting  and  reducing  the  whole  series  of  observations  to 
a  uniform  standard,  it  appears  that  the  annual  variation  in 
the  height  of  the  lake  is  distinctly  pronounced  for  each  year 
of  observation,  but  that  the  water  returns  to  the  same  level 
at  the  same  epoch  of  each  year.  The  lake  appears  to  have 
been  lowest  in  December,  1857,  and  to  have  been  highest  in 
July,  1846 ;  the  entire  range  between  these  figures  being 
only  seven  feet.  It  is,  on  the  average,  lowest  on  the  11th  of 
February,  and  highest  on  the  7th  of  August.  The  connec- 
tion between  the  accidental  or  extraordinary  variations  in 
the  level  of  the  lake,  and  the  meteorological  conditions,  es- 
pecially rain  and  melting  snow,  is  fully  examined ;  and  it 
appears  that  the  heat  of  the  autumn  is  a  very  important 
factor  in  determining  the  volume  of  the  waters  of  the  Rhone, 
and  consequently  that  of  the  lake.  By  means  of  a  table 
giving  the  quantity  of  rainfall,  and  the  temperature  of  the 
spring  for  each  year  as  compared  with  the  averages,  Planta- 
mour  is  able  to  explain  away  so  large  a  portion  of  the  ir- 
regular annual  variations  of  height  of  the  water  that  the 
remaining  discordances  are  remarkably  small ;  while  there 
are  groups  of  positive  discordances,  which  have  suggested 
the  propriety  of  comparing  the  heights  of  the  lake,  year  by 
year,  with  each  other,  in  order  to  deduce  the  secular  varia- 
tions, if  any  exist.  He  has,  therefore,  divided  his  series  into 
periods  of  nine  years  each,  from  which  grouping  it  is  shown 
that  the  level  of  the  maximum  water  has  not  varied  in  any 
progressive  manner  in  the  course  of  thirty-six  years,  and  that 
the  annual  fluctuations  depend  upon  the  dryness  or  wetness, 
the  cold  and  the  warmth  of  the  year.  If,  however,  within 
each  of  these  groups,  we  compare  the  levels  of  the  water,  we 
find  that  the  heights  at  low  water  are  larger  in  proportion 
as  the  rainfall  diminishes,  and  a  gradual  increase  in  the 
level  of  low  water  is  noted,  which  can  not  be  explained  by 
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atmoBpherio  oircnmstances.  These  changes,  it  is  suggested, 
are  probably  due  to  the  modifications  that  have  taken  phice 
in  the  ooune  of  years  in  the  hydraalio  works,  and  the  drain- 
age of  the  neighborhood.  There  seems  to  be  no  trace  of  such 
a  change  as  Mr.  Dawson  states  that  he  has  found  in  the  levels 
of  the  Great  Lakes  of  North  America,  according  to  whom 
these  vary  in  a  period  of  about  eleven  years,  following  closely 
the  changes  in  the  solar  spots. — Mem.  &oc,Phy%,  &eneva,  1874. 

THB  XLBCTBICAL  CONDITION  OF  SPRING  WATEB. 

Messrs.  Theury  and  Minnich  state  that  they  have  employ- 
ed a  delicate  gaivanometer  in  making  some  experiments  on 
the  electricity  of  the  warm  springs  in  Baden  and  Switzer- 
land. One  of  the  platinum  electrodes  was  plunged  into  the 
upper  spring  at  Stadthof,  and  the  other  electrode  into  the 
little  stream  Limbat.  As  soon  as  the  metallic  connection 
was  completed,  the  needle  of  the  galvanometer  moved  vio- 
lently, oscillating  about  74° ;  then  in  proportion  as  the  elec- 
trode was  covered  with  bubbles  of  gas,  and  became  polarized, 
the  galvanometer  needle  descended  to  72°,  and  even  to  60°, 
ascending  to  70°  when  the  electrode  was  cleansed  of  bubbles 
with  a  brush.  This  experiment  shows  that  the  thermal  wa- 
ter was  very  strongly  electrized,  the  source  of  the  water  be- 
ing negative.  Again,  placing  two  vases  of  water  side  by 
side,  the  first  yase  filled  with  spring  water,  taken  immediate- 
ly from  the  source  and  still  quite  warm,  the  second  vase  fill- 
ed with  cold  water  from  the  river,  the  platinum  electrodes 
were  introduced,  and  immediately  the  needle  of  the  galva- 
nometer indicated  a  current  flowing  from  the  cold  to  the 
warm  vase ;  that  is,  in  the  same  direction  as  the  current 
of  the  spring,  the  warm  spring  water  being  electrized  nega- 
tively. When  the  spring  water  had  completely  cooled,  it 
was  again  heated  with  an  alcohol  lamp  to  a  temperature  of 
47°,  and  the  electrode  immersed,  but  without  observing  any 
appreciable  current  in  the  galvanometer.^-1  jB,  XV.,  411. 

ON  THB  SBCULAB  DIMINUTION  IN  BUBOPB  OF  SPBING8,  BIVBRS, 
AND  STBBAMS,  WITH  THB  SIHULTANBOXTS  INCBBASB  IN  THB 
FLOOD   WATBBS   IN   CULTIYATBD  LANDS. 

A  memoir  by  Qustave  Wex,  published  at  Vienna  in  1873, 
on  the  diminution  of  water  in  springs  and  rivers,  and  the  in- 
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crease  in  the  flood  waters  in  cultivated  lands,  has  lately  been 
the  subject  of  a  report  by  the  Vienna  Academy  of  Science, 
from  which  it  would  appear  that  the  diminution  experienced 
in  the  course  of  the  last  few  centuries  in  the  average  height  of 
the  water  (especially  the  low  waters)  of  the  Rhine,  the  Elbe, 
and  other  rivers  of  Europe,  is  to  be  attributed  to  a  diminn- 
tion  in  the  annual  quantity  of  water  available  for  the  rivers, 
and  taking  account  of  the  amount  of  evaporation,  there  still 
results  a  diminution  in  the  amount  of  water  supplied  by 
springs  and  rainfalls.  It  appears  to  the  commission  prob- 
able that  the  influence  of  forests  is  perceptible  on  the  an- 
nual rainfall,  and  especially  on  the  distribution  of  the  rain 
throdghout  the  year,  although  direct  observations  do  not  yet 
suffice  to  determine  the  magnitude  of  this  influence.  Among 
the  causes  tending  to  this  diminution  of  the  water  in  the 
rivers,  the  commission  enumerate,  first,  the  extinction  of  the 
forests,  which  exerted  a  beneficial  influence  in  maintaining 
and  elevating  humidity,  in  diminishing  the  extremes  of  tem- 
perature, and  diminishing  the  evaporation,  and  in  assisting 
to  a  more  equable  drainage  of  the  precipitation.  A  second 
cause  is  found  in  the  drying  up  of  the  lakes,  ditches,  and  mo- 
rasses, which  also  would  have  exerted  an  influence  similar  to 
that  of  the  forests.  Third,  in  the  cultivation  of  extended 
areas  of  land,  which  cultivation  demands  the  consumption 
of  considerable  quantities  of  water.  Fourth,  in  the  increase 
of  population,  although  the  eflect  of  such  increase  can  directly 
account  for  only  a  slight  percentage  of  the  entire  diminution. 
Finally,  the  commission  consider  the  suggestion  of  Salmann 
as  worthy  of  consideration,  according  to  whom  water  is  be- 
ing employed  in  the  interior  of  the  earth  in  the  foimation  of 
minerals  which  contain  that  liquid  in  chemical  combination. 
In  view  of  these  considerations,  the  commission  recommend 
that  the  Austrian  government  institute  such  observations  as 
will  lead  to  a  fuither  knowledge  on  this  subject,  and  especial- 
ly take  such  steps  as  will  prevent  the  further  diminution  of 
water  from  becoming  a  calamity  to  future  generations.  Ef- 
foits  will  also  be  made  to  collect  more  complete  data  from 
the  inhabited  portions  of  the  world ;  and  especially  is  the 
hope  expressed  that  the  Viceroy  of  Egypt  may  cause  tables 
and  graphic  representations  to  be  made  of  the  observations 
on  the  height  of  the  water  at  the  Nilometer  at  Cairo,  where 
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«ach  obsenratiobs  haye  been  regularly  made  for  the  past 
3000  years. 

The  actual  diminution  in  the  annual  average  height  of 
the  water,  as  deduced  by  Wex,  is,  for  the  different  parts  of 
the  Rhine,  from  6  to  60  inches  during  fifty  years;  for  the 
Elbe,  at  Magdeburg,  17  inches;  for  the  Oder,  17  inches; 
and  for  the  Donau  from  18  to  56  inches.  —  SUzungebericJU 
der  Akademie  der  Wissensch.,  Vienna^  LXIX.,  April  23, 1874. 

PHOTOGRAPHING  THE  WAVES. 

The  various  mathematical  theories  that  have  been,  thus 
far,  elaborated  with  reference  to  the  movements  of  vessels 
upon  the  waves  are  only  approximate.  It  is  only  by  ex- 
perieuce  that  we  are  able  to  determine  to  what  degree  of 
exactness  these  theories  have  arrived,  and  in  order  to  verify 
them  it  is  necessary  to  register  the  successive  inclinations 
that  a  wave  gives  to  a  vessel.  The  photograph  allows  us  to 
obtain  the  law  of  these  inclinations.  Let  ns  suppose  that  a 
photographic  apparatus,  having  its  axis  perpendicular  to  the 
diametral  plane,  be  directed  toward  some  point  in  the  hori- 
zon. We  should  obtain  on  the  sensitive  plate  an  image  of  the 
sea  and  of  the  heavens,  separated  by  a  horizontal  line,  which 
would  be  the  image  of  the  horizon.  Let  us  mark  upon  the 
plate  the  position  of  this  image  when  the  axis  of  the  ap- 
paratus is  upright.  If  it  is  then  inclined  by  an  angle, «,  about 
a  horizontal  axis  parallel  to  the  diametral  plane,  the  image 
of  the  horizon  will  remain  parallel  to  the  primitive  line,  but 
be  displaced  by  a  quantity  equal  to/,  tang. «/  /  being  the 
focal  distance  of  the  objective.  Let  ns  suppose  now  that  we 
place  before  the  sensitive  plate  a  fixed  shutter  pierced  with 
a  vertical  slip ;  the  image  will  be  intercepted,  except  in  that 
pai-t  of  the  plate  situated  behind  the  slip.  We  shall  thus 
have  upon  the  plate  a  broad  band  of  two  different  tints  cor- 
responding to  the  sky  and  the  sea,  divided  by  a  segment  of 
the  horizontal  line.  Consequently,  if  we  take  an  instantane- 
ous photograph  at  the  moment  when  the  ship  is  inclined  at 
the  angle  i,  we  shall  have  a  segment  of  the  horizon  line, 
and  the  distance  of  this  line  from  the  primitive  horizontal 
line  will  give  the  angle  i.  In  order  to  realize  these  condi- 
tions, it  suflSces  to  make  the  sensitive  plate  move  horizontally 
with  a  uniform  movement.    If,  during  this  movement,  the 
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vessel  remains  vertical,  the  segment  of  the  image  of  the  hor- 
izontal line  will  continue  at  a  constant  height  upon  the  plate. 
Consequently  it  would  trace  upon  the  plate  a  horijsontal 
line.  Let  us  suppose  now  that  the  ship  rolls ;  at  each  in- 
stant there  would  he  a  certain  inclination,  t,  and  at  this  mo- 
ment a  certain  zone  of  the  plate  will  be  found  behind  the 
opening  of  the  shutter.  The  image  of  the  horizon  will  traverse 
this  window  at  some  point  of  this  zone,  and  it  will  fall  upon 
the  plate  at  a  distance  from  the  reference  line  equal  to/,  tang. 
f.  Experiments  have  been  authorized  according  to  this  meth- 
od, which  is  the  invention  of  Huet,  at  Brest,  and  the  photo- 
graph proofs  show  the  good  results  that  were  obtained. 

BABOMBTBIC  OBSERVATIONS  ON  THE   OCEAN. 

Dr.  Buys  Ballot  communicates  in  a  preliminary  way  the 
results  of  the  great  unpublished  work  undertaken  by  the  Me- 
teorological Institute  of  the  Netherlands,  and  which  consists 
in  the  denvation  from  over  three  hundred  thousand  observa- 
tions on  board  vessels  of  the  average  barometric  pressure  for 
each  month,  and  for  every  five  degrees  square  throughout  the 
navigated  portions  of  the  North  and  South  Atlantic  Oceans. 
The  average  barometric  pressure  within  ten  degrees  of  the 
equator  is  760.04  millimeters.  The  pressure  within  ten  de- 
grees of  the  parallel  of  30°  north  is  765  millimeters ;  and 
within  ten  degrees  of  the  parallel  of  30°  south  it  is  762.5. 
Beyond  these  latter  parallels  the  pressure  diminishes  steadi- 
ly toward  the  poles,  and  is,  apparently,  at  the  limits  of  Buys 
Ballot's  tables,  viz.,  about  50°  of  latitude,  in  the  southern 
hemisphere,  750  millimeters,  but  in  the  northern  hemisphere 
760. —  Oesterreich.  ZeUacknft  far  Meteorologie^  X.,  159. 

THB  SMALL  OSCILLATIONS   OF  THE  BABOMETBB. 

Hon.  Ralph  Abercrombie  has  examined  the  connection  be- 
tween the  wind  and  the  small  oscillations  of  the  barometer. 
He  finds,  for  example,  that  with  an  open  window  looking 
south  and  the  wind  nearly  south,  in  strong  gusts  the  first 
movement  of  the  barometer  is  always  upward,  and  about 
one  tenth  of  an  inch,  as  if  the  effect  of  the  wind  on  being  re- 
sisted by  the  house  was  to  compress  the  air  in  the  room. 
In  a  corner  house,  one  window  open  to  the  south  and  another 
to  the  west,  the  wind  south,  in  strong  gusts,  with  the  west 
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window  open,  there  were  violent  oscillations ;  but  the  first 
movement  was  always  downward.  Upon  opening  the  south 
window  as  well  as  the  west,  the  oscillations  ceased.  It  is 
well  known  by  medical  men  that  some  acute  diseases  are 
aggravated  by  strong  winds ;  and  the  author  has  observed 
that  this  distress  is  associated  with  those  small  oscillations 
of  the  barometer.  He  suggests  the  following  practical 
method  of  palliation.  If  windows  can  not  be  borne  open, 
try,  by  closing  or  by  otherwise  arranging  windows  and 
doors,  to  diminish  the  distress  When,  as  in  most  cases, 
windows  can  not  be  opened,  all  doors  and  windows  should 
be  closely  shut,  as  well  as  the  vent  of  the  chimney  if  there 
is  no  fire ;  and,  if  possible,  the  patient  should  be  removed  to 
a  room  on  the  lee  side  of  the  hoase. — 12  A^  XII.,  78. 

OK  THIfi   DISTBIBUllOX    OF   EABOMETBIC   FfiSSSUBB   IN    EUBO- 

PBAN  BUSBIA. 

The  well-known  work  of  Bnchan,  published  in  1866  by  the 
Royal  Society  of  Edinburgh,  was  the  first  that  offered  an  ex- 
tensive collection  of  barometric  observations,  and  gave  the 
first  approximate  idea  of  the  correct  isobario  lines  through- 
out the  whole  world  as  drawn  for  every  month  in  the  year, 
and  for  the  average  of  the  entire  year  itselC  While  Bnchan 
in  this  work  sought  to  obtain  greater  accuracy  by  using  only 
the  observations  made  between  1850  and  1860,  he  was,  how- 
ever, frequently  thrown  into  serious  error  by  the  uncertain- 
ties of  the  altitudes  above  sea-level  of  the  stations  in  the  in- 
terior of  Europe  and  America.  For  the  latter  country  an- 
nual barometric  means  have  been  of  late  published  by  the 
Army  Signal-office ;  and  we  have  now  to  record  the  appear- 
ance of  an  important  work  by  Rikatcheff,  on  the  distribution 
of  barometric  pressura  in  the  interior  of  European  Russia. 
The  author  states  that,  as  regards  Asiatic  Russia,  we  have 
still  too  little  material  to  justify  the  drawing  of  isobario 
lines  as  Buchan  has  done.  For  European  Russia  he  gives 
many,  and  in  some  respects  important  corrections  to  the 
figures  employed  by  Buchan.  Having  personally  inspected 
many  of  the  Russian  stations,  Rikatcheff  has  been  able  to 
discriminate  between  the  observations  that  are  reliable  and 
those  which  should  be  rejected;  he  has  collected  all  the 
valuable  barometric  observations  that  have  been  made  in 
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Russia,  and  has  applied  to  those  stations  whose  altitndes 
were  correctly  known  by  levelings  the  barometric  redac- 
tions (as  computed  by  Riihlmann's  formula)  necedsary  in  or- 
der to  reduce  the  observed  pressures  to  the  theoretical  sea- 
level.  The  highest  station  to  which  he  has  applied  this  proc- 
ess is  Tiflis,  whose  altitude  is  about  1500  feet,  and  at  which 
altitude  he  states  the  reduction  to  sea-level  already  becomes 
quite  uncertain.  The  longest  series  of  observations  employed 
by  him  is,  for  the  Russian  stations,  that  at  Warsaw,  embrac- 
ing thii-ty-three  years.  Having  reduced  the  annual  pressures 
to  sea-level  for  these  stations,  he  has,  by  means  of  prelimi- 
nary approximate  isobars,  determined  the  mean  annual  press- 
ure at  sea-level  for  the  other  stations  whose  altitudes  were 
not  correctly  known,  and  has  there  computed  the  altitudes  as 
dependent  upon  long  series  of  good  observations,  of  five  in- 
terior stations,  with  a  probable  accuracy  of  less  than  forty  feet, 
and  has  determined  the  altitude  of  eight  other  stations  with 
an  error  of  less  than  ten  feet.  These  secondary  stations  thus 
became  valuable  in  the  formation  of  the  monthly  isobara, 
although,  of  course,  they  can  not  be  used  on  the  annual 
charts.  The  final  charts  thus  completed  by  RikatchefT  pre- 
sent the  same  phenomena  as  those  given  by  Buchan,  but  of 
not  quite  so  extreme  a  nature.  The  change  from  a  very 
high  pressure  in  the  interior  of  the  continent  during  the  win- 
ter to  a  low  barometer  in  the  summer  time  is  very  decided- 
ly marked  (the  explanation  of  this  phenomenon  given  by  Ri- 
katcheff  is  too  much  at  vanance  with  mechanical  laws  to  es- 
cape severe  criticism).  On  the  other  hand,  the  annual  chart 
shows  a  well-marked  diminution  in  the  average  barometric 
pressure  as  we  proceed  northward.  Its  depression  he  attrib- 
utes to  the  numerous  cyclones  that  occur  in  this  region,  al- 
though he  states  very  plainly  that  the  average  annual  tem- 
perature, as  well  as  the  tension  of  aqueous  vapor,  should  con- 
spire to  annul  this  effect.  It  is  probable  that  at  the  time  of 
composing  his  memoir  he  had  not  yet  become  acquainted 
with  the  writings  of  Ferrel, Thomson, Peslin, Cold ing,  Everett, 
and  others,  by  whom  the  depression  of  the  barometer  in  the 
polar  regions  of  the  earth  is  very  accurately  explained  as  due 
to  the  rotation  of  the  earth  on  its  axis,  combined  with  the 
general  atmospheric  currents.  Ferrel  has  even  explained,  in 
a  very  perspicuous  manner,  the  reason  why  this  depression  is 
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BO  lunch  greater  in  the  antarctic  thaii  in  the  arctic  regions. 
One  of  the  most  important  practical  results  attending  the 
publication  ofKikatchefTs  memoir  is  the  stimulus  that  it  has 
given,  and  probably  ivill  give,  to  the  isipplication  of  RUhl- 
mann's  methods  for  the  determination  of  altitudes  by  means 
of  the  barometer.  According  to  this  author,  we  should,  if 
possible,  employ  only  monthly  or  annual  means  for  deter- 
mining altitudes  barometrically,  and  should  (especially  when 
only  a  few  observations  are  available)  employ  the  readings 
of  the  barometers  at  two  or  more  known  stations  in  order  to 
deduce  therefrom  the  temperature  of  the  air  without  relying 
on  thermometric  observations.  From  the  isobaric  charts 
given  by  Rikatcheff  we  can  find  the  average  normal  height 
of  the  barometer  for  any  month  whatever  in  Eastern  Russia 
within  less  than  one  twenty-fifth  of  an  inch,  and  in  Western 
Russia  within  one  fiftieth  of  an  inch,  and  the  average  annual 
mean  pressure  of  any  point  in  Western  Russia  within  one  one- 
hundredth  of  an  inch. — Wildes  ^Bepertorium^'*  IV.,  art.  6. 

ON   THB   HDKS   in  THE   BOADSTSAD   OF  FIUHE* 

• 

In  a  recent  prize  essay  by  Professor  Stahlberger  oh.  the 
tides  in  the  roadstead  of  Fiume,  the  author^  from  a  study  of 
observations  extending  over  thirty-seven  lunations  made  by 
means  of  a  self-recording  tide-gauge,  shows  that  wHh  a  ris- 
ing barometer  there  occurs  a  diminished  height  of  water, 
and,  conversely,  with  a  diminished  pressure  an  increased 
height  of  water.  In  connection  with  the  barometric  press- 
ure, the  northerly  and  southerly  winds  exert  their  influence 
to  respectively  increase  and  diminish  the  water  level.  With 
the  southern  winds,  the  curves  showing  the  height  of  the 
water  are  comparatively  smooth  and  regular.  With  the 
northerly  winds,  however,  they  vary  according  to  the  strength 
of  the  wind,  showing  greater  or  less  irregularities.  The  pe- 
riodic movements  of  the  ocean  level  are  subject  to  two  prin- 
cipal oscillations,  depending  oa  the  moon,  and  two  other 
principal  ones  depending  on  the  sun.  The  regularity  of  this 
phenomenon  is  complicated  very  much  by  the  fact  that  the 
tidal  waves  that  reach  Fiume  come  from  the  Mediterranean. 
The  reason  why  the  twenty-fourrhour  oscillation  is  compara- 
tively large,  while  the  twelve-hour  is  weak,  depends,  according 
to  Stahlberger,  upon  the  configuration  of  the  Adriatic  Gulf. 
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It  is  probably  thus  that  we  explain  the  fact  that  the  ratio 
between  the  mean  influence  of  the  sun  and  the  moon  is,  for 
Fiume,  1.86,  instead  of  its  theoretical  value,  2.55,  as  was  to 
be  expected.  The  known  effects  of  the  tides  at  Trieste  are 
similar  to  those  at  Fiuma  —  "MiUheilungen^^  Aiuirian  By- 
drographic  Office^  1874, 723. 

THB    DIURNAL   AND    ANNUAL   PEBIODICITY   OF  THE    MOISTURE 

IN  SUSSIA. 

Professor  Wild,  of  St  Petersburg,  has  communicated  an 
extended  investigation  into  the  atmospheric  humidity  as 
recorded  at  the  Russian  meteorological  stations,  a  study 
which  may  be  looked  upon  as  a  continuation  of  his  previous 
memoir  on  the  distribution  of  cloudiness  in  Russia.  He 
finds  that  the  diurnal  changes  in  relative  humidity  are  in- 
timately connected  with  diurnal  changes  in  temperature,  so 
that  a  maximum  of  temperature  coincides  with  a  maximum 
relative  humidity,  and  vice  versct.  Furthermore,  the  am- 
plitude of  the  daily  oscillation  in  humidity  has  direct  re- 
lation to  the  changes  in  temperature.  The  diurnal  changes 
in  absolute  humidity  have,  however,  a  much  less  decided 
connection  with  the  temperature.  The  annual  changes  in 
both  absolute  and  relative  humidity  are  given  by  monthly 
means  for  forty-one  stations.  The  annual  changes  in  abso- 
lute humidity  may  be  directly  connected  with  the  tempera- 
ture. The  causes  of  the  various  annual  changes  in  humidity 
in  different  portions  of  Russia  are  explained  by  Wild  in  con- 
nection with  the  seasonal  distribution  and  changes  of  atmos- 
pheric pressura  and  winds. — Oesterreich.  Zeitaohrifi  Meteor- 
ologie^  X.,  258.  

ON  THE  ACCURACY   OF  ANEMOMETERS. 

One  of  the  most  important  and,  at  the  same  time,  popular- 
ly interesting  matters  i*elating  to  meteorology,  or  rather  to 
the  mechanics  of  gases,  is  the  relation  between  the  pressure 
and  the  velocity  of  winds ;  which  subject,  notwithstanding 
the  elaborate  researches,  both  experimental  and  theoretical, 
that  have  been  made  since  the  days  of  Lambert,  is  still  far 
from  being  satisfactorily  resolved.  The  numerous  experi- 
ments seem  uniformly  to  show  that  the  measured  pressures 
of  fluids  against  the  surfaces  opposed  to  them  differs  from 
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those  predicted  by  theory.  The  principal  source  of  discord- 
ance is  probably  to  be  found  in  the  fact  that  the  oomputa* 
tions  take  account  only  of  the  pressures  against  the  front 
surface  of  the  solid,  while  the  reaction  that  takes  place  on 
the  hinder  sui-face  is  partly  or  even  totally  neglected.  In 
the  case  of  the  anemometers  employed  for  the  purpose  of 
measuring  the  velocity  of  the  wind,  probably  without  a  sin- 
gle exception,  their  indications  must  be  interpreted  by  means 
of  approximate  empirical  formula;  and  no  other  method  has, 
as  yet,  been  devised  by  which  the  indications  given  by  press- 
ure gauges  can  be  compared  with  those  given  by  velocity 
meters.  Of  these  latter  instruments,  the  best  are  those 
known  as  Robinson's  anemometer  and  the  Casella  anemom^ 
eter.  Of  the  pressure  gauges,  those  most  commonly  in  use 
are  the  Ossler  anemometer  and  Wild's  anemometer.  Dr. 
Dohrandt  has  recently  undertaken,  at  the  instigation  of 
Dr.  Wild,  of  St.  Petersburg,  an  elaborate  investigation,  both 
theoretical  and  experimental,  into  the  sources  of  error  pecul- 
iar to  these  instruments ;  and  the  memoir  embracing  his  re- 
sults, which  was  announced  a  year  ago  by  Professor  Wild, 
seems  to  be  the  most  valuable  contribution  to  anemometry 
that  we  have  had  occasion  to  regard  since  the  appearance,  in 
1873,  of  Cavallero's  investigations,  which  were  noticed  by  us 
at  the  time.  (See  Annual  JRecord^  1 874,  p.  104.)  Unfortunate- 
ly, Dr.  Dohrandt  was  interrupted  in  his  labors  by  a  call,  on 
the  part  of  the  Russian  Oeographical  Society,  to  superintend 
the  establishment  of  meteorological  stations  in  Asia;  but 
Professor  Wild  assures  us  that  his  researches  will  be  contin- 
ued by  the  Physical  Observatory,  until  definite  conclusions 
can  be  considered  as  established.  Among  the  means  adopt- 
ed for  comparing  the  actual  velocity  of  the  wind  with  the 
readings  of  the  anemometer,  Dr.  Dohrandt  experimented  first 
with  the  method  adopted  thirty  years  ago  by  Duchemin,  and 
less  thoroughly  by  others,  and  which  consists  in  carrying  an 
anemometer  attached  to  a  locomotive,  the  velocity  of  whose 
movement  is  well  ascertained.  The  railroad  from  St.  Peters- 
burg to  Tsarskoe  Selo  offered  a  good  opportunity  for  the  ex- 
periment which  was  first  made  on  July  1, 1871,  in  which  the 
average  velocity  of  the  railroad  train  seems  to  have  been 
from  twenty-one  to  forty-eight  kilometers  per  hour.  During 
the  experiment  the  average  velocity  of  the  wind  itself,  in 
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the  direction  of  the  path  of  the  locomotive,  was  two  and 
eight -tenths  kilometers  per  hour;  and  the  velocities  ob- 
served by  timing  the  train  as  it  passed  each  mile-post 
agreed  with  the  velocities  recorded  by  the  anemometer  to 
within  two  per  cent.  A  more  definite  method  of  investiga- 
tion, however,  is  that  of  Combes,  which  consists  in  attach- 
ing the  anemometer  to  a  long  arm,  which  latter  is  made  to 
revolve  in  a  circle  at  a  known  rate,  in  a  space  where  strong 
currents  of  air  do  not  occur.  Velocities  up  to  forty  kilome- 
tera  per  hour  were  attained  in  this  way  by  Dohrandt;  and 
from  the  investigation  of  six  different  Robinson's  anemom- 
eters, and  of  two  of  Casella's  instruments,  and  of  a  number 
of  electric  recording  anemometers,  it  was  concluded  that  the 
arithmetical  mean  of  the  indications  of  an  anemometer,  when 
the  arm  which  carried  it  revolved  in  both  a  positive  and  a 
negative  direction,  might  be  adopted  as  the  result  that  would 
be  given  if  the  instrument  had  simply  moved  in  a  straight 
line.  The  determination  of  the  effect  of  the  moving  ane- 
mometer upon  the  air  surrounding  it — an  effect  which  it  is 
known  consists  essentially  in  carrying  the  air  with  it,  and 
thereby  diminishing  the  relative  velocity  of  the  air  and  the 
instrament — was  first  made  by  placing  a  Casella  and  a  Wolt- 
man's  anemometer  on  the  same  level  with  the  rotating  ane- 
mometer, bnt  fixed  in  their  positions,  and  so  near  to  the  cir- 
cle described  by  the  latter  that  they  could  feel  the  influence 
of  the  wind  dragged  along  by  the  Combes'  apparatus,  and 
be  thereby  set  in  motion.  As  the  result  of  this  portion  of 
his  investigation,  Dohrandt  finds  that  the  wind  due  to  the 
dragging  influence  of  the  moving  anemometer  is  very  ap- 
proximately proportional  to  the  velocity  of  the  latter  itself. 
As  a  final  result  in  reference  to  the  velocity  of  the  anemom- 
eters, Dohrandt  gives  a  formula  applicable  to  each  one  indi- 
vidually, by  means  of  which  the  true  velocity  may  be  com- 
puted from  the  indications  of  the  dials  of  the  instruments. 
Having  thus  some  half-dozen  well-investigated  instruments 
as  standards,  it  becomes  easy  to  compara  numerous  others 
with  these.  The  result  of  such  comparison  showed  that  the 
errors  determined  in  this  secondary  manner  were  of  the  same 
nature  and  expressed  by  the  same  formula  as  those  deter- 
mined by  the  original  investigations.  In  general,  in  relation 
to  the  velocity  of  the  anemometers,  Dohrandt  finds  that  the 
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centre  of  the  revolving  caps  of  the  Robinson  instrument,  in- 
stead of  describing  exactly  one  third  ofthe  path  of  the  wind, 
as  they  should  do  according  to  the  theoretical  researches  of 
that  astronomer,  differ  from  this  to  such  an  extent  that  the 
indications  of  their  dials  must  be  multiplied  by  numbera 
varying  from  2.1  to  2.9  in  order  to  deduce  the  true  velocity 
of  the  wind.  The  result  most  to  be  desired  in  relation  to 
this  branch  of  anemometry  is  the  determination  of  the  rela- 
tion between  these  varying  factors  and  the  actual  dimensions 
of  the  respective  instruments.  But  Dr.  Dohrandt  finds,  as 
had  Cavallero  and  Stowe  before  him,  that  no  such  relation 
can  be  discovered ;  only  so  much  is  easily  seen,  that  the  mag- 
nitude of  the  factor  is  in  more  direct  connection  with  the 
diameter  of  the  hemispherical  caps  than  with  the  length  of 
the  arms  of  the  anemometer.  In  respect  to  the  pressure  of 
the  wind,  Dohrandt  experimented  with  six  different  speci- 
mens of  Wild's  wind -pressure  anemometer,  which  consists 
simply  of  a  very  thin  plane  piece  of  iron  or  wood,  or  thin 
cardboard,  hanging  by  a  very  thin  arm  from  a  pivot,  and 
which  is  by  the  force  ofthe  wind  pushed  aside  from  its  ver- 
tical into  an  inclined  position.  The  angular  extent  of  the 
deflection  is  measured  in  degrees  by  an  appropriate  divided 
arc.  In  connection  with  this,  he  calls  attention  to  the  fact 
that  the  indications  of  this,  and  of  all  pressure  instruments,  are 
decidedly  affected  by  the  density  of  the  atmosphere,  as  indi- 
cated by  the  barometer.  The  comparisons  of  the  indications 
of  this  pressure  gauge  with  the  velocity  deduced  from  the 
standard  anemometers  seems  to  show  that  the  simple  instru- 
ment of  Dr.  Wild  suffices,  by  means  of  the  table  given  by 
Dohrandt,  to  determine  the  velocity  ofthe  wind  within  less 
than  about  one  half  a  meter  per  second.  On  account,  there^ 
fore,  of  its  simplicity  and  inexpensiveness,  it  is  probable  that 
this  instrument  will  be  widely  used  throughout  the  world, 
especially  as  it  has  now  been  introduced  at  all  the  Russian 
meteorological  stations,  and  at  many  of  those  in  southern 
Europe.— TfiW«  "iZgtwrtonufw,"  IV.,  art.  6. 

THE  SSLF-BEOISTBRINO  BAHOMBTBB,  OF  BEDISB. 

Among  the  many  contrivances  brought  forward  during 
the  past  few  years  for  the  self^i'egistration  of  meteorological 
instruments,  that  of  Redier  seems  both  economical  and  n|y- 
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plicable  to  many  cases  where  more  troublesome  apparatas 
would  be  out  of  place.  His  arraugement  cousists  essentially 
in  such  an  alteration  of  the  well-known  printing  barometer 
constructed  by  6.  W.  Hough,  of  Albany,  that  the  use  of  elec- 
tricity is  done  away  with,  and,  on  the  other  hand,  the  ful- 
crum of  the  principal  lever  in  the  apparatus  is  fixed,  while 
the  barometer  tube  itself,  or  the  aneroid  box,  moves.  The 
numerous  specimens  of  the  apparatus  constructed  by  Redier 
for  individuals  in  France  seem  to  have  given  very  general 
satisfaction,  and  the  instrument  has  been  highly  commended 
to  the  attention  of  French  observers.  It  consists  essen- 
tially of  a  clockwork  by  means  of  which  a  cylinder  is  made 
to  revolve  uniformly,  carrying  with  it  a  sheet  of  paper  upon 
which  the  record  is  to  be  made.  Above  the  cylinder  stands 
the  barometer,  which  is  so  arranged  that  the  rise  and  fall  of 
a  thousandth  part  of  an  inch  causes  a  lever  to  rise  or  fall 
by  a  corresponding  movement,  thereby  releasing  the  detent 
of  an  auxiliary  piece  of  clockwork,  which  is  thereby  at  once 
set  in  motion.  The  movement  of  this  clockwork  allows  the 
barometer  tube  itself  to  fall  or  rise,  thereby  again  interfer- 
ing with  the  movement  of  the  clockwork  and  automatically 
stopping  it.  Meanwhile  the  up  or  down  movement  of  the 
barometer  has  been  closely  followed  by  the  corresponding 
movements  of  a  pencil,  whose  mark  on  the  sheet  of  paper 
produces  an  exact  record  of  the  extent  of  the  barometric 
change. — 1 3  B^  HL,  267.     

BO  STORMS  CROSS  THE  ATLANTIC? 

Mr.  Ley  states  that,  having  worked  for  a  considerable  time 
at  the  comparisons  of  United  States  with  European  weather 
charts,  he  concludes  that  only  a  small  portion  of  the  storms 
experienced  on  the  American  side  of  the  Atlantic  can  subse- 
quently be  distinctly  traced  in  Europe.  Of  those  thus  trace- 
able the  majority  are  felt  severely  in  the  extreme  north  of 
Europe.  The  rapidity  of  the  progress  of  these  storms  across 
the  Atlantic  varies  indefinitely,  and  could  not  be  deduced, 
as  Mr.  Draper  has  attempted,  from  the  velocity  of  the  winds 
experienced  in  them.  Many  of  the  most  destructive  Euro- 
pean storms  occur  when  the  barometric  pressure  over  the 
eastern  portion  of  the  United  States  is  tolerably  high  and 
steady,  and  they  appear  to  be  developed  upon  the  Atlantic 
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Ocean,  near  the  eastern  limits  of  the  area  of  high  pressure. — 
12  -4, 405.  

GhACULTIOlX  OF  ICELAND* 

Iq  the  opinion  of  Mr.  William  L.  Watts,  who  is  engaged 
in  making  some  explorations  among  the  glaciers  of  Iceland, 
these  are  increasing  year  by  year ;  and  he  thinks  that  at  no 
distant  period  the  whole  island  will  be  covered  with  ice,  as 
is  the  case  with  Greenland. — 13  A,  193. 


GLACIERS  OF  THE  HIMALAYAS. 

At  the  recent  meeting  of  the  British  Association  Colonel 
Hontgomerie  gave  an  account  of  the  glaciers  of  the  Hima- 
layas, which  are  most  developed  in  Baltistan,  in  Northwestern 
India.  According  to  his  statement,  these  glaciers  gradually 
increase  in  size  from  east  to  west,  many  of  them  being  more 
than  twenty  miles  in  length,  and  one,  Biaf o,  thirty-foar  miles. 
The  thickness  of  the  ice  was  in  some  cases  fonnd  to  be  400 
feet  The  phenomena  of  progress,  etc,  were  fonnd  to  be  sim- 
ilar to  those  observed  in  the  Alps. — 15  A,  Sq^tember  4, 314. 

TIDES  OF  THS  MBPITEBBANBAN. 

The  tides  of  the  Mediterranean  form  the  subject  of  a  prize 
essay  by  Stahlberger,  of  Hungary.  The  author  especially 
dwells  upon  observations  and  discussions  relating  to  the 
peculiar  local  influences  in  the  neighborhood  of  the  port 
of  Fiume,  on  the  shores  of  the  Adriatic  Pursuing  an  in- 
ductive method,  he  shows  the  existence  of  general  changes 
of  the  water  produced  by  cosmical  causes,  and  local  changes 
due  to  meteorological  or  local  agencies.  Of  the  former  there 
are  principally  two  oscillations  dependent  on  the  sun,  and 
two  on  the  moon.  The  local  changes  are  caused  chiefly  by 
variations  in  the  wind  and  the  barometer.  In  stating  this 
view,  he  seems  not  to  have  gone  beyond  what  Mr.  Ferrel  has 
already  published  with  reference  to  the  Atlantic. — ^^Mitth.^ 
Austrian  Hydrogr,  Office^  IL,728. 

DAILY  WEATHER  CHABTS. 

The  dissemination  of  valuable  meteorological  intelligence 
has  been  remarkably  facilitated  in  England  by  the  daily  pub- 
lication, in  the  London  Times,  of  a  small  weather  chart,  show- 
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ing  the  temperature,  wind,  barometer,  and  weather,  and  the 
condition  of  the  sea  for  the  region  within  about  five  hundred 
miles  of  London.  This  chart  is  prepared  daily  by  the  Lon- 
don Meteorological  Office,  and  furnished  gratuitously  to  the 
newspapers.  The  stereotype  plate,  fit  for  use  in  a  Walter 
printing-machine,  is  produced  in  about  an  hour.  It  is  now 
more  than  four  years  since  a  similar  undertaking,  on  a  some- 
what difierent  scale,  was  set  on  foot  by  Sir  William  Mitchell 
in  the  Shipping  Gazette  of  London,  and  which  has  been  con- 
tinned  daily.  

OONNSCnOK  OF  WEATHER  AND  6OLLIBRY   EXPLOSIONS. 

Messrs.  Scott  and  Galloway,  of  England,  have  continued 
their  researches  into  the  connection  between  colliery  explo- 
sions and  the  weather.  As  the  result  of  the  study  of  two 
hundred  and  twenty -four  explosions,  they  state  that  the 
amount  of  fire-damp  recorded  in  the  mines  increases  and 
diminishes  directly  as  the  barometer  falls  and  rises,  proving 
beyond  the  possibility  of  cavil  that  the  variations  of  atmos- 
pheric pressure  have  a  marked  influence  on  the  rate  at  which 
fire-damp  escapes  from  fissures.  In  the  large  majority  of  the 
fatal  explosions  the  miners  were  using  naked  lights;  and 
they  suggest  that  if  fire-damp  is  known  to  be  present  in  any 
part  of  the  mines,  then  either  the  workmen  should  not  be  al- 
lowed at  any  time  to  be  near  it,  or  else  they  should  use  st^fe- 
ty-lamps  in  its  vicinity,  at  least  during  the  continuance  of 
the  barometric  depressions.  They  also  suggest  the  interest 
and  value  that  would  attach,  both  in  a  scientific  and  a  prac- 
tical point  of  view,  to  the  keeping  at  coal-mines  of  baromet- 
ric records,  such  as  are  daily  furnished  by  the  self-recording 
apparatus  which  can  now  be  obtained  from  every  meteoro- 
logical office. — Quart,  Jour.  Mel,  Soc.<,  Londonj  IL,  195. 

THE   HOURLY  DISTSIBUTION  OF  BAINFALL. 

Among  the  very  few  meteorological  stations  at  which  the 
rainfall  has  been  recorded,  either  continuously  or  hourly  is 
to  be  noted  that  of  Berne,  in  Switzerland,  the  observations 
at  which  place  for  the  past  eight  yeare  have  recently  been 
studied  by  Forster.  The  diurnal  periodicity  of  rainfall,  both 
as  regards  its  quantity  and  its  frequency,  follows  at  this  place 
a  regular  law,  and,  on  the  average  of  the  year,  it  is  shown 
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that  the  probability  of  rain  iDcreases  from  one  o'clock  in  the 
morning  to  a  maximam  at  seven  o'clock  in  the  morning,  then 
sinks  to  a  minimum  at  two  o'clock  in  the  afternoon,  and  rises 
again  to  a  maximam  at  midnight.  The  diurnal  period  is 
thus  almost  opposite  to  that  which  obtains  under  the  trop- 
ics, where  in  the  afternoon,  at  the  hour  at  which  the  temper- 
ature is  at  its  maximum,  and  at  which  the  clouds  are,  on  the 
average,  the  highest  above  the  earth,  it  i*ains  most  frequent 
ly.— 10  Cy  VII.,  234.  

PBBiODicrnr  of  sevsbb  wintbbs. 

A  memoir  by  R^nou,  the  distinguished  French  meteorolo* 
gist,  upon  the  periodicity  of  severe  wintera,  although  publish- 
ed many  yeai's  ago,  has  been  recently  quoted  in  defense  of 
the  opinion  that  such  periodicity  actually  exists.  Accord- 
ing to  R^nou,  rigorous  winters  retura  about  every  foi*ty-ono 
years.  They  are  aiTanged  in  groups,  generally  composed 
of  a  central  winter,  and  four  or  five  others  disposed  on  either 
side  of  it,  within  a  space  of  twenty  yeara.  Mixed  with  these 
years  are  others,  also,  of  unusual  warmth,  in  such  a  manner 
that  the  mean  cold  of  the  season  is  not  sensibly  altered. 
The  period  of  forty-one  years  seems  to  be  that  which  corre- 
sponds to  the  maxima  of  the  solar  spots  at  the  same  season  of 
the  year.  A  central  cold  winter  arrives  eighteen  months 
after  the  maximum  of  spots  has  coincided  with  the  warmest 
season  of  the  year.  The  severe  winters  seem  to  alternate 
between  the  northern  and  southern  hemispheres  of  the  earth. 
—13  J?,  135.  

OBIGIN.OF  THB  CENTiaBADB  THBBMOMBTBB  SCALE. 

According  to  the  historical  notes  contained  in  the  meteor- 
ological observations  of  Laf ou,  president  of  the  Meteorolog- 
ical Commission  of  Lyons,  the  first  thermometer  that  was 
ever  seen  at  Lyons  was  brought  thither  in  February,  1730, 
by  Duhamel,  to  Father  Duclos,  director  of  the  observatory 
founded  by  the  Jesuits  in  the  chapel  of  their  college.  This 
thermometer  was  constructed  with  alcohol,  according  to  the 
principles  of  R6auraur,  and  was  used  for  some  time.  A  mem- 
ber of  the  Academy  of  Lyons,  named  Christin,  replaced  the 
alcohol  by  mercury,  as  had,  indeed,  previously  been  done  by 
Fahrenheit  in  1 724,  and  by  Dr.  Sauvage  at  Montpelier  in 
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1736.  Christin  having  introduced  into  a  tube  terminated 
by  a  bulb  a  quantity  of  mercury,  whose  volume  might  be 
represented  by  6600  at  the  temperature  of  freezing  water, 
found  that  this  volume  became  6700  when  the  tube  was 
plunged  into  boiling  water.  The  alcohol  of  the  original 
thermometer  being  thus  dilated  100  parts,  Christin  divided 
the  corresponding  space  passed  over  by  the  mercury  into 
100  equal  parts,  remarking  that  these  new  divisions,  being 
smaller  than  those  of  Reaumur,  would  be  more  in  harmony 
with  the  sensations  caused  by  variations  of  temperature. 
Such  was  the  origin  of  the  Centigrade  thermometer,  which 
was  afterward  known  for  a  while  under  the  name  of  the 
"Thermometer  of  Lyons."  Four  years  after — ^that  is  to  say, 
in  1746^Cas8ini,  who  was  a  well-known  optician  at  Lycos, 
had  sold  seven  hundred  of  these  in  Paris,  besides  othera  in 
Provence  and  Dauphiny. — 13  J7,  IIL,  94. 

rERIODICITY   OF  HAIL-STOBMS. 

The  tendency  which  has  been  so  marked  of  late  yeare  to 
look  for  a  periodicity  in  almost  every  natural  phenomenon 
corresponding  to  the  periodical  increase  and  decrease  of  the 
solar  spots,  seems  to  have  been  carried  to  its  fullest  extent 
in  the  recent  suggestion  of  Professor  Fritz,  according  to 
whom  the  frequency  of  hail-storms  has  some  connection,  ac- 
cidental or  otherwise,  with  the  frequency  of  solar  spots.  He 
finds,  by  collecting  the  records  from  twenty -five  different 
European  and  other  stations,  that  all  observations  show  that 
the  years  of  greatest  frequency  since  1806  have  been  1817, 
1830, 1838, 1848,  and  1860,  which  yeara  follow  or  are  nearly 
coincident  with  the  sun-spot  maxima  of  1817,  1829,  1837, 
1849,  and  1860 ;  whence  it  would  follow  that  the  year  1871, 
a  year  of  sun-spot  maximum,  should  be  also  a  year  of  fre- 
quent hail-falls,  as  actually  was  generally  recorded.  Further- 
more, seasons  of  infrequent  hail-storms  correspond  to  the  min- 
imum of  solar  spots,  as  in  1810,  1823, 1834,  1844,  and  1856. 
It  has  also  been  often  remarked  that  a  winter  of  extensive  or 
frequent  auroras  is  followed  in  the  succeeding  summer  by 
unusual  hail-storms.  The  connection  between  auroras,  light- 
ning, hail,  and  cirrus  clouds  and  the  solar  spots  seems,  there- 
fore, worthy  of  further  study. — 7  (7,  XV.,  244. 
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FI6UBKS   MADS   BY   LIGHTNING. 

Professor  Tomlinson,  in  writing  on  the  snbject  of  the  fig- 
ures or  marks  left  on  the  bodies  of  men  or  animals  killed  by 
strokes  of  lightning,  states  that  very  instrnctive  tree -like 
figures  may  be  produced  on  sheets  of  ground  glass  by  pass- 
ing over  them  the  contents  of  a  Leyden-jar.  These  figures, 
like  those  on  the  human  subject,  are  not  derived  from  any 
tree  whatever,  but  represent  the  path  of  the  lightning  itself. 
This  subject  has  been  studied  by  namerous  authors ;  among 
others  by  Poey,  who,  in  1861,  published  a  small  volume,  in 
which  twenty-four  illustrative  cases  are  cited.  He  accounts 
for  their  formation  as  a  photo-electric  efiect,  in  which  the 
surface  of  the  animal  is  the  sensitive  plate,  the  tree,  etc.,  the 
object,  and  the  lightning  the  force  that  impresses  it.  Among 
many  remarkable  cases  that  can  be  quoted  was  one  that  oc- 
curred at  Zante,  where  the  mast  of  a  vessel  was  struck,  and 
a  sailor  sleeping  in  a  cot  on  the  deck  was  killed.  The  num-* 
ber  44,  in  metal,  was  attached  to  the  fixed  rigging  between 
the  mast  and  the  cot  On  the  left  breast  of  the  dead  sailor 
was  found  the  number  44  well  foimed,  and  perfectly  identi- 
cal with  that  on  the  rigging.  Light  was  thrown  upon  these 
eases  by  Mr.  Varley,  who,  noticing  some  specks  on  the  me- 
tallic ball  of  the  positive  pole  of  a  Holtz  electric  machine, 
tried  to  wipe  them  off  with  a  silk  handkerchief,  but  in  vain. 
He  then  examined  the  negative  pole,  and  discovered  a  mi- 
nute speck  corresponding  to  the  spots  on  the  positive  pole. 
It  was  evident  that  lines  of  force  existed  between  the  two 
poles,  by  means  of  which,  as  it  were,  telegraphic  communi- 
cation was  made  from  one  to  the  other ;  and  in  explanation 
of  the  marks  made  on  the  human  subject,  it  is  stated  that  a 
lightning  bum  on  the  skin  is  produced  whenever  the  object 
struck  is  electrically  positive  to  the  metallic  object,  tlie  dis- 
charge itself  being  a  negative  one. 

CUMATOLOGY   OF  FLORIDA. 

In  an  address  on  the  climatology  of  Florida,  recently  de- 
livered by  Dr.  Baldwin,  the  author  gives  some  interesting 
statistics,  whose  value  is  indicated  by  the  fact  that  they  are 
based  upon  thirty -six  years'  meteorological  observations, 
recorded  by  himself,  at  Jacksonville,  together  with  numerous 
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shorter  records  from  the  stations  in  other  portions  of  the 
state.  He  states  that  the  first  frost  has  occurred  in  the  fall 
in  October  four  times  in  the  coui*se  of  these  records,  in  No- 
vember sixteen  times,  and  in  December  seven  times.  There 
have  been  several  yeara  in  which  there  have  been  no  frosts 
in  October.  There  have  been  three  years  in  which  none  has 
occurred  in  November  nor  December.  Of  late  frosts  he  says 
that  there  have  been  very  few  in  April,  and  none  after  that. 
The  latest  on  record  is  that  on  the  28th  of  April,  1858.  There 
have  been  but  four  Aprils  and  but  four  Octobers  in  which 
frosts  have  been  recorded.  From  these  statements  an  idea 
can  be  formed  of  the  average  amounts  of  freezing  weather  in 
winter.  Frosty  d.iys  occur,  on  the  average,  about  five  days 
in  each  of  the  months  of  December  and  January.  As  to  clear 
days,  he  states  that  from  November  to  March  there  is  an 
average  of  twenty  clear  days  per  mouth ;  but  for  June,  July, 
August,  September,  and  October  an  average  of  from  seven- 
teen to  nineteen  days.  Of  rainy  days  there  are  in  January 
six  or  seven,  in  February  three  or  four,  in  March  five  or  six, 
and  in  December  five.  "  I  judge,"  Dr.  Baldwin  says, "  that, 
on  the  whole,  the  preponderance  of  clear  over  rainy  and 
cloudy  days  speaks  decidedly  in  favor  of  our  climate  as  be- 
ing characterized  by  a  fair  amount  of  pleasant  weather.  The 
excessively  cloudy  weather  of  January,  1876,  is  a  marked 
exception  to  all  former  years  since  my  residence  in  Florida, 
and  has  most  probably  resulted  from  some  general  disturb* 
ance  of  the  atmosphere,  which  has  produced  such  intense 
cold  in  the  Northern  States  as  will  probably  be  remembered 
hereafter  as  one  of  those  cold  wintere  which  at  long  intervals 
will  visit  a  country,  and  which  on  many  accounts  may  be  con- 
sidered as  a  *  blessing  in  disguise.'" — BaldwirCsAddresiy  1875. 
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ATTBACnON  AND  BSPULSION  BBSULTINQ  FBOH  BADIATION. 

Mr.  Crooks  has  lately  pablished  his  investigations  into  the 
phenomena  known  as  attraction  and  repulsion  resulting  from 
radiation.  The  apparatus  constructed  by  him  appears  to  be 
more  sensitive  than  the  ordinary  thermo-multiplier.  He  con- 
siders that  the  experiments  show  that  the  repulsion  is  not  en- 
tirely due  to  the  rays  usually  called  heat,  viz.,  to  the  extreme 
and  ultra  red  rays  of  the  spectrum.  The  theory  advanced 
by  Professor  Reynolds  to  explain  his  observations  is  not  ac- 
ceptable to  him,  although,  on  the  other  hand,  he  has  not  yet 
prepared  one  of  his  own.  According  to  Reynolds  and  Bal- 
four Stewart,  these  experiments  constitute  a  direct  proof,  and 
the  only  kdown  direct  proof  of  the  truth  of  the  kinetic  theory 
of  gases  as  developed  by  Clausius  and  Maxwell. 

Mr.  Crooks  has  adapted  his  results  to  the  construction  of 
a  very  important  instrument,  which  he  calls  a  radiometer. 
It  consists  of  four  arms  suspended  on  a  steel-pointed  axle 
resting  in  a  cup,  so  that  the  arms  are  capable  of  revolving 
horizontally.  To  the  extremity  of  each  arm  is  fastened  a 
thin  disk  of  pith,  lampblacked  on  one  side,  and  the  whole  is 
inclosed  in  a  very  perfect  vacuum  within  a  glass  globe.  Un- 
der the  influence  of  light,  or  heat,  the  little  arms  revolve  with 
considerable  rapidity.  Mr.  Crooks  states  that  the  repulsion 
experienced  by  these  disks  when  any  radiation  falls  upon 
them  is  proportional  to  the  length  of  the  vibrations,  and 
varies  at  every  point  of  the  spectrum.  Professor  Guthrie 
has  remarked  that  Mr.  Crooks's  research  had,  in  an  almost 
unequaled  degree,  every  element  of  greatness. 

INCBSASE   OF  BABIATION  WITH  TBMPEBATUBB. 

It  is  well  known  that  ns  the  temperature  of  a  solid  is  grad- 
ually increased,  the  refrangibility  of  the  emitted  light  in- 
creases likewise,  and  as  the  result  we  And  red  light  emitted 
first;  afterward  the  other  colored  rays  gradually  appear  as 
the  heat  increases,  until  we  I'each  the  ultra-violet  rays.  This 
correlation  between  refrangibility  and  temperature  was  first 
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experimentally  proved  by  J.  W.  Draper,  and  it  would  be  a  re- 
sult of  great  importance  to  determine  the  law  of  growth  of 
refrangibility  with  temperature.  If  this  could  be  achieved, 
a  very  convenient  and  accurate  pyrometer  could  be  made  of 
the  ordinary  spectroscope.  Au  accurate  investigation  of 
this  subject  has  been  undertaken  by  a  committee  of  the  Brit- 
ish Association,  which  has  in  a  preliminary  report  presented 
some  observations  on  the  simple  increase  of  radiation  with 
temperature.  On  this  subject  Becquerel  has  a  great  number 
of  observations,  whence  he  infers  that  the  differences  between 
the  logarithms  of  the  luminous  intensities  are  proportional  to 
the  differences  of  temperature,  a  law  which  he  thinks  would 
hold  up  to  1200  degrees  Centigrade;  but  the  law  as  thus 
expressed  mathematically  by  no  means  represents  the  true 
rate  of  increase  of  the  total  luminous  intensity,  whidi  is,  in- 
deed, very  much  slower  than  that  required  by  Becquerel's 
law.  Again,  if  the  law  of  Dulong  and  Petit  for  the  velocity 
of  cooling  be  true,  then  the  amount  of  heat  radiated,  as  also 
the  temperature,  could  be  calculated;  but  on  comparison 
with  actual  observations  at  high  temperatures  it  is  found 
that  their  law  gives  too  rapid  an  increase  for  the  total  radi- 
ation. Assuming,  however,  these  laws  to  be  even  approxi- 
mately correct,  we  may  calculate  the  hypothetical  tempera- 
tui-e  corresponding  to  the  brightness  and  total  radiation 
from  the  sun,  and  deduce  in  one  case  for  the  solar  tempera- 
ture 13,000,  and  in  the  other  case  11,000  degrees  Centigrade. 
— Jieport  of  the  JBritish  Association^  1878, 461. 

THB   DIFFUSION  BETWEEN  DBT  AND  MOIST  AIB. 

An  investigation  that  may  have  some  interest  in  the  fut- 
ure of  meteorology  has  been  conducted  by  Dufoar,  who  has 
examined  the  question  of  the  diffusion  between  diy  and  moist 
air  traversing  a  porous  disk.  He  finds  that  the  activity  of 
the  diffusion  does  not  depend  directly,  except  possibly  in  a 
very  slight  degree,  upon  temperature.  If  we  compare  the 
observations  made  at  different  temperatures,  we  find  that  the 
activity  of  the  diffusion  also  does  not  depend,  with  slight  ex- 
ception, upon  the  relative  humidity;  it  depends  principally 
upon  the  difference  between  the  quantities  of  vapor,  or  the 
tensions  of  the  vapor,  on  the  opposite  sides  of  the  disk,  and 
is  in  fact  very  nearly  proportional  to  the  difference  of  the  ten- 
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Bions.  If,  then,  we  compare  observations  made  at  the  same 
temperature,  the  activity  depends  upon  the  relative  humidity 
of  the  two  portions  of  air.  The  study  of  the  influence  of  the 
diaphragm,  its  extent,  etc.,  has  enabled  him  to  explain  how 
a  small  porous  vase  can,  by  connecting  its  interior  with  a  ma- 
nometer, be  utilized  in  studying  the  diffusion  of  vapor  in  the 
free  atmosphere.  Similarly,  we  may  determine  the  tension  of 
the  vapor  of  water  existing  in  the  air,  at  any  moment,  by  de- 
termining the  difference  of  the  pressures  shown  by  the  mo- 
nometer  in  the  interior,  and  by  the  barometer  on  the  exterior. 
This  suggests  a  new  hygrometer,  which,  simple  as  it  is,  and 
easily  applicable,  may  rapidly  find  favor  among  meteorolo- 
gists so  soon  as  Dufour  has  exactly  developed  the  laws  con- 
Decting  the  relations  of  pressure  and  the  hygrometric  state 
of  the  atmosphere. — JBM,  Univers,  et  Hevue  Stiiesey  1874, 336. 

ON.  THE  LAWS   OF  APPARENT  ADHESION. 

Stefan,  who  is  well  known  as  one  of  the  most  industrious 
investigators  in  all  matters  relating  to  molecular  physics, 
has  recently  published  in  full  a  memoir  relating  to  prelim- 
inary investigations  on  the  subject  of  adhesion.  The  true 
phenomena  of  adhesion  are  easily  confounded  with  what  he 
calls  apparent  adhesion.  That  is  to  say,  if  two  perfectly  flat 
plates  be  brought  quite  near  together,  but  not  in  actual  con- 
tact, and  an  attempt  be  made  to  separate  them,  a  slight 
force  is  required,  which  Stefan  states,  on  further  investiga- 
tion, ho  is  persuaded  is  simply  the  result  of  the  resistance 
which  the  viscosity  of  the  liquid  or  gas  offers  to  its  imme- 
diate inflow  into  the  space  between  the  two  disks.  The  ef- 
fect of  this  viscosity,  of  course,  would  disappear  if  the  ex- 
periment could  be  performed  in  an  absolute  vacuum.  On 
the  other  hand,  the  study  of  the  experiments  made  by  Stefan 
'  in  the  atmosphere  at  its  ordinary  pressure,  and  of  such  liquids 
as  alcohol,  water,  solutions  of  salt,  etc.,  has  enabled  him  to 
determine  the  true  co-efiicient  of  viscosity  or  inteiiial  friction 
for  these  substances.  •  The  values  he  amves  at  are,  for  water, 
0.0108,  for  air,  0.00183;  figures  which  agree  exactly  with 
those  deduced  by  Maxwell  and  Meyer  by  entirely  different 
methods  of  experiments.  The  actual  separation  by  means  of 
a  slight  force  of  the  disks  experimented  with  by  Stefan  is, 
be  states,  a  dynamic,  and  not  a  static  phenomenon.    The  time 
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requu*ed  iu  order  to  separate  these  plates  throagh  a  given 
distance  was  invei*sely  proportional  to  the  force  that  was  ap- 
plied. It  increased  neaHy  as  the  inverse  square  of  the  origbal 
distance  between  the  plates,  and  as  the  fourth  power  of  the 
radius  of  the  plates ;  and  in  whatever  liquid  he  immersed  his 
plates,  the  times  were  proportional  to  those  required  by  equal 
volumes  of  these  liquids  to  flow  through  capillary  tubes. — 
19(7,VIIL,  60.  

TUE   DISSIPATION   OF   ENERGY. 

In  some  remarks  on  the  dissipation  of  energy,  Lord  Ray- 
leigh  states  that  the  chemical  bearings  of  this  subject  are 
very  important.  A  chemical  transformation  is  impossible  if 
its  occurrence  involves  the  opposite  of  dissipation ;  but  it  is 
not  true  that  a  transformation  which  involves  dissipation 
hiust  necessarily  take  place ;  otherwise  the  existence  of  ex- 
plosives, like  gunpowder,  would  be  impossible.  The  possi- 
bility of  chemical  action  must  often  depend  upon  the  density 
of  the  reacting  substances.  Thus,  in  the  case  of  a  mixture 
of  oxygen  and  hydrogen  in  proper  proportions  at  a  certain 
density,  the  mixture  may  be  exploded  by  an  electric  spark, 
and  energy  be  dissipated ;  but  beyond  a  certain  point  of 
rarity  the  explosion  can  not  be  made,  as  it  could  not  then 
involve  any  dissipation.  It  may  probably  be  found  that 
many  mixtures  which  show  no  tendency  to  explode  under 
ordinary  conditions,  will  become  explosive  when  sufficiently 
condensed.  

THE  TBANSMISSION   OF  MECHANICAL  POWER  BY   MEANS   OF 

ELECTRICITY. 

Magneto -electric  machines  have  not  yet  attained  that 
point  of  perfection  which  permits  them  to  be  placed  among 
the  industrial  apparatus;  but  they  at  least  offer  a  method 
of  producing  electricity  very  economically.  The  principal 
machines  are  those  of  Siemens  and  Halske,  of  the  French 
Society  of  L' Alliance,  and  of  Gramme.  The  currents  pro- 
duced in  the  last-named  machines  are  analogous  to  those 
furnished  by  the  galvanic  battery,  thus  permitting  its  ap- 
plication to  all  works  where  voltaic  electricity  is  useful. 
The  Gramme,  as  adapted  for  electro-plating  in  the  silver- 
works  of  Christoffle,  of  Paris,  has  a  height  of  four  feet  and  a 
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length  of  two  and  a  half  feet,  and  the  resulting  electric  cur- 
rent deposits  eight  hundred  grammes  of  silver  per  hour,  re- 
quiring a  motive  force  of  one  horse-power.  The  experiments 
made  at  London  hy  this  machine  give  it  the  first  rank  among 
apparatus  for  producing  electric  light  A  cunous  experiment 
was  performed  with  one  of  these  machines  at  the  Exposition 
of  Vienna.  The  principal  magneto-electric  machine  being 
driven  by  an  air-engine  on  the  Lenoir  system,  the  electricity 
thus  produced  was  carried  to  the  electro  magnets  of  two 
Gramme  machines  of  more  feeble  dimensions,  which,  acting 
as  an  electric  motor,  kept  a  small  centrifugal  pump  in  ac- 
tion. Thus  the  mechanical  effect  of  the  electricity  was  by 
the  connecting  wires  carried  to  a  great  distance  from  the 
motor.  The  principal  advantage  of  the  transmission  of  force 
by  electricity  is  found  in  the  possibility  of  overcoming  ver- 
tical spaces  which  are  inaccessible  to  the  cables  or  belts 
in  use  in  manufacturing  works.  —  Bulletin  Sebdomadaire^ 
XVI.,  8.  

CRYSTALLIZATION    ILLUSTBATED    BY    THE    MICROSCOPIC 

PnOTOGRAPH. 

It  is  often  very  important  in  chemistry  or  in  crystallog- 
raphy to  be  able  to  seize  exactly  the  delicate  forms  of  C17S- 
tals,  as  examined  by  the  microscope ;  but  the  most  conscien- 
tious draughtsman  can  not  alws^ys  reproduce  the  fineness  of 
these  crystallizations.  According  to  Girard,  many  crystals 
can  be  photographed.  As  a  preliminary,  it  is  necessary  gen- 
erally to  dilute  the  solution  to  different  degrees,  and  to  al- 
low one  specimen  of  each  kind  of  crystal  to  be  formed  by  it- 
self. We  thus  acquire  the  faculty  of  choosing  that  degree 
of  concentration  where  the  crystallographic  characters  are 
most  appropriate  to  the  methods  of  photography,  either  by 
reason  of  the  delicate  grouping  of  the  forms,  or  by  their 
transparency  to  the  penetration  of  light.  The  most  simple 
method  of  photographing  the  ciystals  consists  in  the  use  of 
an  ordinary  microscope,  the  body  of  which  is  placed  in  a 
horizontal  position.  In  a  dark  room  upon  a  table  near  a 
window  .the  microscope  is  placed,  and  the  object  is  illumi- 
nated by  a  beam  of  light  coming  through  the  window  from 
a  heliostat  without.  The  luminous  rays  pass  through  the 
thin  film  of  water  containing  the  crystallized  salt,  traverse 
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the  objective  of  the  microscope,  and  form  a  magnified  image 
upon  a  distant  screen.  At  the  proper  moment  we  substitute 
for  the  screen  a  sensitized  photographic  plate,  and  obtain  a 
photograph  by  the  ordinary  processes.  A  number  of  pict- 
ures should  be  taken  of  the  same  object,  in  order  to  choose 
among  them  that  which  presents  the  nature  of  the  crystal- 
line system  under  the  best  conditions.  This  precaution  is 
especially  necessary  in  certain  products,  where  the  solution 
gives  results  distinct  from  each  other,  according  to  the  de- 
gree of  saturation. — 13  i?,  III.,  171. 

EBULLITION  PHENOMENA. 

Dr.  Phipson  states  that  water  strongly  acidified  with  hy- 
drochloric acid,  and  containing  a  small  quantity  of  ben- 
zol, when  placed  over  a  spirit-lamp  enters  into  a  violent 
ebullition  every  sixty  seconds.  After  a  while  the  boiling 
ceases  completely,  and  then  recommences  suddenly  every 
thirty  seconds,  for  a  considerable  period.  The  flask  still 
being  kept  over  the  spirit  -  lamp,' the  periods  between  qui- 
escence and  violent  ebullition  dropped  to  twenty,  ten,  and 
finally  to  eight  seconds,'  at  which  intervals  the  phenomena 
continued  for  a  considerable  time. 

When  methyl  alcohol  was  added  to  the  above  mixture  of 
water,  hydrochloric  acid,  and  benzol,  and  the  flask  placed 
over  a  spirit-lamp,  no  ebullition  at  all  occurred  for  a  long 
period  of  time,  and  then  it  took  place  suddenly  and  continued. 
—1  A,  April  23, 1 77. 

ON  THE   RELATION  BETWEEN  SPECIFIC   GRAVITY  AND  MAG- 
NETISM OF  IRON. 

From  a  number  of  experiments  on  the  magnetism  of  iron 
and  steel,  Holtz  concludes  that  galvano-plastic  iron  receives 
when  made  to  glow  by  a  galvanic  current  a  greater  specific 
gravity.  The  molecules  are  brought  closer  together,  the  in- 
tervals between  them  become  smaller,  and  the  permanent 
magnetic  moment  is  diminished  by  one  half.  On  the  other 
hand,  steel  bare  by  being  heated  red-hot,  and  tempered,  ac- 
quire a  smaller  specific  gravity,  the  molecules  are  farther 
from  each  other  than  before,  the  intervals  being  greater,  and 
the  magnetic  moment  is  notably  increased.  Again,  Wiede- 
man  has  shown  that  permanent  magnetism  is  diminished  by 
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torsion,  but  temporary  magnetism  increases  by  detorsion. 
These  effects  can  be  explained  by  the  same  relation  above 
found  between  density  and  the  magnetic  force  of  iron.  The 
toraipn  increases  the  density  of  the  iron,  and  the  magnetism 
must  therefore  diminish.  By  detoi*sion,  the  molecules  of  the 
magnets  are  separated  from  each  other,  and  the  magnetism 
itself  increases.  It  can,  then,  be  assumed  as  probable  that 
the  magnetic  forces  in  general  are  functions  of  the  spaces 
between  the  molecules,  and  dependent  upon  the  dimensions 
of  these  spaces. — 19  (7,  VIIL,  161. 

EKLATIONS  BETWEEN   CHEMISTRY  AND  THEBMOTICS. 

The  study  of  the  evolution  of  heat  in  chemical  combina- 
tions is  a  new  branch  of  science,  belonging  partly  to  physics 
and  paitly  to  chemistry,  and  the  number  of  facts  already 
observed  is  sufficiently  numerous  to  indicate  cei*tain  laws 
which  are  set  forth  by  Berthelot.  He  premises  that  in  the 
act  of  producing  any  chemical  change,  the  molecules  hit 
sharply  against  one  another,  and  give  off  heat,  just  as  when 
a  hammer  strikes  a  bar  of  iron.  From  the  study  of  the  re- 
lations between  the  amount  of  heat  and  the  amount  of  work 
done,  it  is  possible  to  establish  some  theorems  of  thermo- 
chemistry.— 12  A^  X.,  473. 

RELATIONS   OP  HEAT  AND  ELECrFEICITY. 

In  a  very  suggestive  article  of  Kohli*ausch  on  thermo- 
electricity, he  develops  the  hypothesis  that  currents  of  heat 
and  of  electricity  are  connected  together  in  every  conductor 
of  heat,  the  heat  being  moved  by  an  electric  current  whose 
heat-moving  force  is  proportional  to  the  electro-motive  force 
of  the  heat  current  in  the  same  body. — 12  -4,X,,  278. 

CONTINUITY   OP  THE   LIQUID  AND   GASEOUS   STATES   OP 

MATTER. 

Professor  Andi*ews,  of  Belfast,  at  the  meeting  of  the  British 
Association  in  1874,  made  a  further  communication  on  the 
continuity  of  the  liquid  and  gaseous  states  of  matter.  As 
the  result  of  some  of  his  more  recent  investigations,  he  stated 
that  the  compressibility  of  sulphurous  liquids,  unlike  that  of 
water,  diminishes  as  the  pressure  increases.  A  mixture  of 
three  volumes  of  carbonic  acid  and  four  of  nitrogen  was  sub- 
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jected  to  a  pressure  of  300  atmospheres  at  various  tempera- 
tures, from  2°  to  48°  C,  with  the  very  important  result  that, 
even  at  2°,  the  carbonic  acid  of  such  a  mixture  could  not  be 
liquefied  under  any  pressure.  Indeed,  the  "  critical  point "  of 
carbonic  acid  proves  to  be  lowered  many  degrees  when  that 
gas  is  mixed  witli  a  non-liquefiable  gas,  such  as  nitrogen. — 
15  ^1,  Au^.  29, 1874,  277.     

THE    FORCES    DEVELOPED    BY   EVAPOBATION    AND    CONDEN- 
SATION. 

Professor  Osborne  Reynolds,  in  a  careful  review  of  the  re- 
markable observations  recently  made  by  Mr.  Crookes,  shows 
that,  according  to  the  kinetic  theory  of  gases,  whenever  a 
molecule  of  liquid  is  evaporated,  and  becomes  a  molecule  of 
gas,  it  must  leave  the  liquid  surface  with  a  velocity  equal  to 
that  with  which  the  other  particles  of  the  gas  are  rebounding 
among  themselves ;  that  is  to  say,  instead  of  being  fii*6t  de- 
tached, it  must  be  shot  off  with  a  velocity  greater  than  that 
of  a  cannon-ball,  and  there  must  be  an  equal  reaction  on  the 
surface  of  the  remaining  liquid ;  the  contrary  effect  takes 
place  in  the  case  of  condensation.  Applying  the  necessary 
mathematical  formulaa,  he  finds  that,  at  a  temperature  of 
60°,  the  evaporation  of  one  pound  of  water  from  a  surface 
is  sufficient  to  maintain  a  force  of  65  foot-pounds  for  one 
second,  the  force  being  proportional  to  the  square  root  of 
the  absolute  temperature.  In  the  case  of  mercury  the  force 
is  only  6  foot  pounds  instead  of  66.  And  again,  whenever 
heat  is  communicated  from  a  hot  solid  surface  to  a  gas,  an 
effect  similar  to  that  of  evaporation  is  produced,  while  for 
every  English  unit  of  heat  communicated  to  steam,  at  a 
temperature  of  60°,  the  reaction  on  the  surface  is  equivalent 
to  0.38  of  a  pound  acting  for  one  second  ;  but  is,  for  air,  0.55 
of  a  pound. — 12  -4,  X.,  175. 


THE   HEAT  PRODUCED  BY  GALVANIC  CURRENTS. 

Since  the  galvanic  effect  upon  metal  wires,  by  means  of 
which  they  are  made  to  glow,  has  acquired  a  practical  im- 
portance in  galvano-caustics,  it  appears  desirable  to  present, 
in  the  clearest  manner,  the  connection  between  the  power  of 
the  battery,  the  dimensions  of  the  wire,  and  the  resulting 
phenomenon ;  and  the  first  attempt  at  a  partial  solution  of 
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this  problem  appears  to  be  due  to  Professor  Mttller,  of 
Freiburg.  According  to  him,  we  obtain  a  measure  of  the  in- 
tensity of  the  glow  by  dividing  the  intensity  of  the  galvanic 
current  by  the  diameter  of  the  wire ;  the  current  intensity 
being  given  by  Ohm's  ]aw,  we  of  course  find  that  the  effect 
will  depend  upon  the  number  of  elements  in  the  galvanic  bat- 
tery, and  the  electro-motive  force  of  each  element;  also  upon 
the  resistance  of  the  wire  and  the  battery.  For  the  same 
battery  acting  on  the  same  length  of  wire  a  maximum  glow 
will  be  produced  when  the  wire  has  a  certain  determinable 
diameter,  and  the  intensity  of  the  glow  diminishes  when  the 
wire  is  either  thicker  or  thinner  than  this.  For  instance, 
with  six  of  Ruhmkorff's  zinc  and  carbon  elements  actinor  on 
a  platinum  wire  one  decimeter  long,  the  maximum  glow  is 
produced  when  the  diameter  of  the  wire  is  ^  of  a  millimeter; 
for  a  wire  two  decimeters  long  the  thickness  must  be  -^  of 
a  millimeter  to  produce  the  maximum  effect.  With  a  bat- 
tery of  two  of  Stohrer's  elements  a  platinum  wire,  two  de- 
cimeters long,  can  not  be  raised  to  a  white-hot  glow,  but 
may  be  raised  to  a  red  heat  when  its  diameter  is  1^  millim- 
eters, or  less.  Again,  in  order  to  make  red  hot  a  platinum 
wire  of  ^  millimeter  diameter  and  two  meters  long,  a  battery 
of  28  elements  is  necessary,  while  40  such  will  not  make  this 
wire  white  hot. — Berichte  d.  Nhturf.  Oesell,  Freiburg^l.^  2, 97. 

THE  MOLBCULAB  CONSTITUTION  OF  GASES   AND  LIQUIDS. 

That  the  same  substance  at  the  same  temperature  and 
pressure  can  exist  in  two  very  different  states,  viz.,  as  a 
liquid  and  as  a  gas,  is  a  fact  of  the  highest  scientific  impor- 
tance, for  it  is  by  the  careful  study  of  the  difference  between 
these  two  states  and  the  phenomena  which  occur  at  the  sur- 
face which  separates  the  liquid  from  its  vapor  that  we  may 
expect  to  obtain  a  dynamical  theory  of  liquids.  A  dynam- 
ical theory  of  perfect  gases  is  already  in  existence ;  that  is 
to  say,  we  can  .explain  many  properties  of  gaseous  bodies  by 
supposing  their  molecules  to  be  in  rapid  motion,  and  that 
they  act  on  one  another  only  when  they  come  very  near  or 
strike  each  other;  but  we  can  not  extend  this  dynamic  theory 
from  the  rafer  to  the  denser  condition  obtained  by  subject- 
ing the  gas  to  great  pressure  without  at  the  same  time  ob- 
taining some  definite  conception  of  the  nature  of  the  action 
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that  takes  place  between  molecules  when  they  are  only  for 
an  instant  in  close  contact,  which  action,  in  fact,  depends  upon 
the  particular  constitution  of  the  encountering  molecules. 
The  first  contribution  to  a  dynamic  theory  of  liquids  is  made 
by  Maxwell  in  some  comments  on  the  labors  of  Yandier- 
waals,  where  he  takes  occasion  to  show  that  we  have  evi- 
dence that  the  molecules  of  gases,  besides  encountering  each 
other  in  their  motions,  also  attract  each  other  at  a  ceilain 
small  distance,  but  when  they  are  brought  still  nearer  they 
repel  each  other,  a  conclusion  in  accordance  with  Boscovich^s 
theory  of  atoms.  On  the  other  hand,  the  molecules  of 
liquids,  or  even  these  same  gaseous  molecules,  when  reduced 
to  the  liquid  condition,  apparently  repel  each  other  at  a  cer- 
tain small  distance,  which  repulsive  forces  between  contig- 
uous molecules  are  overcome  by  the  geueiiil  attractions  of 
the  mass  of  the  body. — 12  A,  X.,  479. 

ox    TOE    BEFLECriOX    OF    SOUND    FBOM    A    LAYER    OF    FLAMS 

OB  HEATED   GAS. 

Mr.  Cottrell  has  observed  the  reflection  of  sound  from  a 
coal-gas  tiame  in  the  following  manner :  Sonorous  pulses  sent 
through  an  open  tube  agitate  a  sensitive  flame  placed  at  its 
other  end ;  but  when  a  coal-gas  flame  is  placed  between 
the  end  of  the  tube  and  the  flame,  the  latter  is  no  longer 
afl*ected  by  the  sound  sent  through  the  former.  He  then 
placed  two  tubes  so  that  they  were  equally  inclined  to  one 
face  of  the  gas  flame,  and,  sending  the  sound  into  one  of 
these  tubes,  it  was  reflected  from  the  flame,  passed  up  the 
other  tube,  and  agitated  a  sensitive  flame  placed  at  its  mouth. 
In  a  similar  manner  he  has  shown  that  part  of  the  sound  is 
reflected  from  the  flame,  and  part  is  transmitted  by  the 
flame,  thus  giving  a  complete  analogy  between  the  reflec- 
tion of  sound  from  a  flame  and  the  reflection  of  light  from 
a  transparent  plate.  He  obtained  the  same  efiects,  as  given 
above,  when  he  replaced  the  flame  by  the  sheet  of  heated 
gases  rising  from  it.  

THE  EVAPOEATION   OF  METALS  BY  ELECTBICITY. 

Mr.  Hopkins  describes  an  interesting  experiment,  which 

consists  in  passing  a  charge  of  electricity  through  a  very 

.  fine  thread  of  platinum,  or  other  metallic  foil,  the  thread 
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being  kept  in  place  between  slides  of  microscope  glass. 
The  effect  of  the  heat  from  the  electric  discharge  is  to  vapor- 
ize the  metal,  which  is  instantly  condensed  in  a  transparent 
layer  upon  the  cold  glass,  which  can  then  be  studied  by  the 
microscope,  and  can  be  used  in  various  ways  to  determine 
the  character  of  the  metal  and  the  peculiarities  of  the  dis- 
charge.—12  A  J  X.,  190.    ^ 

STEAM  FOG-WHISTLES. 

It  has  been  found  by  General  Duane,  of  the  United  States 
Engineers,  in  his  experiments  made  to  determine  the  best 
form  of  boilers  for  steam  fog-signals,  that  as  the  steam  used 
is  at  a  high  pressure,  and  is  drawn  off  at  intervals,  there  is 
a  constant  tendency  to  foam  and  throw  out  water  with  the 
steam.  To  counteract  this,  a  horizontal  tabular  boiler,  like 
those  used  in  locomotives,  is  recommended  by  him.  The 
steam-dome  must  be  very  large,  and  surmounted  by  a  steam- 
pipe  12  inches  in  diameter.  The  steam  should  be  drawn 
off  at  a  point  ten  feet  above  the  water  lever  in  the  boiler. 
The  diameter  of  the  boiler  whistle  should  be  two  thirds  of 
its  length,  and  the  vertical  distance  of  its  lower  edge  above 
the  coping,  for  a  steam  pressure  of  50  pounds,  should  be 
from  one  third  to  one  fourth  of  the  diameter. — JEUioPa  Eu* 
ropean  Lightrhouse  System^  p.  25. 

THE   GAS   GUN  FOB  FOG-SIGNALS. 

A  very  ingenious  application  has  been  made,  by  Mr. 
Wigham,  of  the  explosive  nature  of  a  mixture  of  ordinary 
gas  in  air.  He  establishes  at  any  point  on  the  coast  where 
a  fog-signal  is  desired  a  gas  gun.  It  is  simply  a  tube  of 
iron,  connected  with  the  gas-holder  by  the  proper  pipe ;  the 
holder,  of  course,  may  be  at  any  convenient  distance.  The 
gas-holder  is  filled  with  a  mixture  of  one  fourth  air,  and  the 
remainder  coal-gas  and  oxygen,  and  this  mixture  is  allowed 
to  flow  into  the. gas  gun,  when  it  may  be  fired  off  by  touch- 
ing a  match  to  the  proper  orifice,  taking  care,  of  course,  to 
close  all  communication  with  the  holder.  By  using  an  elecr 
trie  spark,  instead  of  the  match,  the  service  of  the  gun  may 
be  made  still  easier.  The  flash  from  this  gun  is  said  to 
illuminate  the  fog  much  better  than  that  from  a  discharge 
of  gunpowder. — MUoi^s  E^r(^an  Zight-house  SyBtem^  p.  74. 

F  2 
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A   NEW  FOG-SIGNAL. 

Experiments  made  in  England  with  gun-cotton  in  the 
open  air  are  said  to  have  demonstrated  that  a  mass  of  ten 
ounces  of  compressed  gnn-cotton,  fired  by  means  of  two 
ounces  of  dry  gun-cotton,  as  a  primer,  the  whole  being  det- 
onated with  fulminate  of  mercury,  produced  a  discharge 
which  could  be  heard  very  distinctly  at  a  distance  of  ten 
miles  in  all  directions.  These  results  were  so  satisfactory 
that  it  has  been  determined  to  build  a  parabolic  reflector 
of  cast  iron,  by  which  the  intensity  of  the  sound  of  the  ex- 
plosion of  a  charge  of  compressed  cotton  placed  in  its  focus 
will  be  greatly  intensified  in  one  direction.  The  trials  of 
the  adaptability  of  this  device  as  a  fog-signal  will  be  made 
at  the  Royal  Arsenal,  Woolwich. — The  £I}igineei\ 

NEW  METHOD   OF  OBSERVING  THE  VIBRATIONS  OF  A  TUNING- 
FORK. 

A  new  method  of  determining  the  absolute  number  of  vi- 
brations coiTesponding  to  any  musical  note  is  described  by 
Poske,  and  has  a  high  value  in  comparison  with  those  that 
have  hitherto  been  employed,,  which  may  be  classified  as 
graphic,  acoustic,  and  optic :  the  first  of  these  three  is  compar- 
atively rough  ;  the  use  of  the  siren  is  a  good  example  of  tlie 
acoustic  method,  although  its  practicable  employment  is 
found  troublesome ;  and  of  the  optical,  that  of  Lissajons 
is  in  high  esteem.  The  new  method  proposed  by  Poske 
consists,  first,  in  replacing  the  clock  or  chronometer  by  the 
electro-magnetic  rotation  apparatus  of  Helmholtz,  whose  ve- 
locity of  rotation  is  extremely  constant,  and  can  be  deter- 
mined accurately  to  its  ten-thousandth  part.  The  essential 
portion  of  this  apparatus  consists  in  a  centrifugal  regn- 
lator,  which  diminishes  the  strength  of  the  electric  current 
by  the  diminution  of  the  number  of  contacts,  as  soon  as  the 
velocity  of  rotation  exceeds  a  certain  limit.  The  observer 
examines,  through  a  microscope,  a  minute  bright  point  upon 
the  vibmting  rod  or  cord,  which  point  by  its  vibrations  ap- 
pears as  a  bright  line ;  and  between  the  eye  and  the  vibrat- 
ing point  there  also  rotates  a  disk  perforated  with  a  known 
number  of  slits.  The  combination  of  the  revolving  slits  and 
the  vibrating  point  causes  the  latter  to  appear  to  move 
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slowly  to  and  fro,  in  periods  similar  to  the  acoustic  pbe* 
nomena  known  as  ^'  beats."  It  is  evident  that  the  number 
of  vibrations  of  the  point  is  determined  by  the  velocity  of 
rotation,  the  number  of  slits,  and  the  duration  of  the  beats, 
the  accuracy  of  the  method  being  very  great. 

In  the  application  of  his  method  of  determining  the  time 
of  vibration  of  a  tuning-fork,  Poske  has  also  been  able  to 
show  that  the  vibrations  of  the  latter  vary  with  the  ampli- 
tude of  the  arc  of  vibration  ;  that  the  durations  diminish  in 
a  geometrical  series  as  the  amplitudes  diminish ;  and  that, 
in  general,  the  change  in  duration  is  proportional  to  the  first 
power  of  the  amplitude,  and  not,  as  in  the  pendulum,  in  pro- 
portion to  the  square  of  the  amplitude. — Poggendorff  An- 
nalen,  CLIL,  468.  

THE   ACTION  OF   ORGAN-PIPES. 

Mr.  Hermann  Smith  states  as  the  result  of  experimental 
studies  that  within  an  organ-pipe  the  ''air  reed"  vibrates 
in  arcs  whose  extent  diminishes  as  we  increase  the  speed  of 
the  reed,  or  that  the  times  vary  with  the  amplitude ;  and 
to  this  he  adds  the  remarkable  feature  that  the  motion  of 
vibration  is  an  activity  tempered  by  rests,  and  that  the  note 
of  every  open  organ-pipe  is  not  single,  but  a  concord  of  two 
tones. — 12  A^  X.,  162.         

EFFECT    ox    SOUND    AND    LIGHT    OF   THE    MOVEMENT    OF   THE 

OBSEBVEB. 

The  long-vexed  question  as  to  the  eflTect,  upon  observa- 
tions, of  the  movement  of  the  observer,  and  the  source  of 
light  or  sound,  has  been  elucidated  by  Baron  Eotvos,  of 
Pesth,  who,  in  a  recent  communication,  extends  his  former 
investigations,  and  offers  a  satisfactory  refutation  of  several 
objections  that  have  been  raised.  According  to  him,  in 
case  the  source  of  sound  or  light  be  moving,  the  intensity 
must  be  defined  as  the  living  force  that  would  fall,  in  a  unit 
of  time,  upon  a  unit  of  surface,  parallel  to  the  wave  surface, 
if  all  vibrations  were  like  those  which  are  imparted  to  the 
surface  at  thftt  instant  in  which  the  intensity  is  to  be  de- 
termined. The  formula  for  the  intensity  in  question,  as 
deduced  by  Eotvos,  shows  that  the  movement  of  the  observer 
has  a  decided  effect  upon  the  result ;  and  by  applying  \\\\% 
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to  the  case  of  an  observer  moving  upon  a  locomotive,  with 
a  velocity  of  a  hundred  feet  per  second,  and  listening  to  a 
sound  whose  origin  moves  at  the  same  rate  toward  him,  he 
finds  the  observed  sound  0.8  times  as  loud  as  when  both  are 
at  rest.  A  method  is  also  explained  by  him,  showing  the 
possibility  of  testing  his  conclusions  by  experiments  on  the 
heat  received  and  sent  by  moving  bodies. — Poggendorff 
Annaleriy  CLIL,  636.  

THE  THEORY  OF  BESONATOBS. 

Lord  Kayleigh  contributes  an  extract  from  a  forthcom- 
ing work  by  himself  on  acoustics,  in  which  he  submits  a 
new  theory  of  the  action  of  resonators,  and  opposes  em- 
phatically the  general  statement  that  a  resonator  augments 
the  body  of  sound  by  offering  a  column  of  air  which  is  ca- 
pable of  vibrating  in  unison  with  the  original  sounding 
body.  The  exceptions  to  this  rule,  he  thinks,  are  very  im- 
portant in  a  theoretical  point  of  view ;  and  he  pi'efera  to  re- 
verae  the  statement,  and  to  say  that  the  neighborhood  of  a 
resonator  in  unison  with  a  sounding  body  diminishes  the 
loudness  of  the  latter.  The  resonator,  in  fact,  instead  of 
augmenting  the  effect  of  a  source  of  sound,  annuls  it  alto- 
gether, so  far  as  external  space  is  concerned,  by  absorbing 
the  condensations  and  rarefactions  into  itself. — Phil.  Mag- 
azine^  p.  4 1 9, 

VIBRATION   OF  HEIIBBANES. 

In  a  paper  read  before  the  London  Mathematical  Society, 
Lord  Rayleigh  demonstrates  the  theorem  that  an  increase  in 
the  dimensions  of  a  vibrating  system  is  attended  by  a  rise  in 
pitch.  For  instance,  if  the  system  consists  of  a  uniformly 
stretched  membrane,  with  a  fixed  edge,  it  follows  that  any 
contraction  of  the  boundaries  must  cause  an  elevation  of 
pitch.  If  the  membrane  be  uniform,  of  given  density  and 
given  tension,  the  frequency  of  vibration  is  a  function  of  the 
size  and  form;  and  if  the  form  is  invariable,  the  frequency 
varies  as  the  linear  dimension.  The  pitch  of  the  vibrationa 
of  a  regular  polygon  is  intermediate  between*  those  of  the 
inscribed  and  circumscribed  circles.  When  the  arpa  of  the 
membrane  is  given,  it  is  easy  to  see  that  any  projecting  cor- 
ners tend  to  raise  the  pitch,  thus  among  rectan^es  of  ft  given 
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area  the  squai^e  gives  the  gravest  tone,  and  any  membrane 
not  a  circle  is  higher  in  pitch  than  the  circle  of  equal  area. 
In  estimating  therefore  the  lower  limit  to  the  pitch  of  a  reg- 
ular polygon,  it  is  best  to  substitute  for  it  a  circle  of  equal 
area. — Proc  London  Mathematical  Society^  V.,  9. 

THE   SPECTBA   OF  THE   LEAST  FUSIBLE   METALS. 

Messi-s.  Lockyer  and  Roberts  have  attempted  to  investi- 
gate the  nature  of  the  absorption  spectra  of  the  least  fusible 
metals,  for  which  purpose  they  employed  the  oxy hydrogen 
blowpipe  to  volatilize  the  substances.  Their  experiments, 
conducted  at  these  high  temperatures  upon  more  than  twenty 
metals,  go  far,  they  think,  to  support  the  conclusions  which 
they  had  previously  drawn  from  experiments  at  a  lower  tem- 
perature on  more  easily  volatilized  metals,  viz.,  that  in  pass- 
ing from  a  liquid  to  the  most  perfect  gaseous  state,  vapors 
are  composed  of  molecules  of  difFerent  ordera  of  complexity, 
and  that  this  complexity  is  diminished  by  the  disassociat- 
ing action  of  heat,  each  molecular  simplification  being  mark- 
ed by  a  distinct  spectrum. 

THE  CAUSE   OF  THE  VARIATION   OF   GASEOUS   SPECTRA. 

•  The  variations  in  the  spectra  of  gases  have  been  usually 
supposed  to  depend  to  a  certain  extent  upon  the  temperature 
at  which  the  light  is  produced.  Wullner  has  advanced  the 
theory  that  the  spectrum  depends  upon  the  nature  of  the 
electric  spark ;  but  Goldstein  has  recently  advanced  opposite 
views,  to  the  effect  that  the  different  order  of  spectra  are  en- 
tirely independent  of  the  form  of  the  electric  discharge  by 
which  the  light  is  produced.  He  states  that  he  has  been 
able  to  secure  a  notable  increase  in  the  width  of  the  lines  of 
the  spectrum  of  hydrogen  when  the  pressure  has  been  less 
than  one  onc-hiindi'edth  part  of  a  millimeter.  His  experiments 
lead  him  to. think  that  any  given  order  of  spectrum  can  be 
produced,  if  we  only  have  a  sufficiently  high  temperature.— 
19C,Vn.,444.  

A  SIMPLE  SPECTBOSCOPB  FOB  STABS. 

For  the  purpose  of  observing  the  spectrum  of  stars  or 
other  points  of  light,  Zollner  describes  a  very  compendious 
instrument  to  be  used  in  combination  with  the  eye-piece  of 


134     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

a  telescope.  He  introduces  between  the  ordinary  eye-piece 
and  the  eye  of  the  observer  a  small  tube  containing  a  cylin- 
drical convex  lens  of  about  four  inches^  focal  length,  for  which 
lens,  under  different  circumstances,  we  may  substitute  other 
lenses  of  different  lengths  of  focus.  Within  the  tube  contain- 
ing this  lens,  and  between  it  and  the  eye,  there  is  inserted  a 
second  tube  holding  an  ordinary  direct-vision  prism,  such  as 
is  made  by  Browning.  The  intensity  of  light  in  this  ocular 
spectroscope  is  so  considerable  that  in  combination  with  a 
small  portable  telescope  of  one  and  a  half  inches'  aperture  it 
shows  distinctly  the  lines  of  stara  of  the  first  magnitude,  and 
of  the  crescent  of  Venus.  It  is  peculiarly  applicable  to  the 
systematic  observation  of  star  spectra  in  which  the  main  ob- 
ject is  to  ascertain  the  typical  constitution  of  the  spectra. — 
7  A,  XLVIIL,  156.  

THE   BEGINNINGS   OF  SPECTBUM  ANALYSIS. 

According  to  Lockyer,  the  distinguished  Swedish  philos* 
ophcr  Angstrom,  whose  untimely  death  in  June,  1874,  was 
at  the  time  chronicled  by  ns,  will  be  forever  considered  as 
the  founder  of  spectrum  analysis,  although  unfortunately  the 
obstacles  opposed  by  the  language  in  which  his  first  treatise 
was  wntten,  and  by  distance  from  the  scenes  of  his  investiga- 
tions, for  three  years  prevented  even  its  existence  from  being 
known  to  the  scientific  world  at  large.  His  work,  '^  Optiska 
Undersokningar,''  published  at  Stockholm  in  1853,  was  the 
first  publication  in  which  use  was  made  of  a  principle  already 
propounded  by  Euler,  viz.,  that  the  particles  of  a  body  in  con- 
sequence of  resonance  absorb  principally  those  sethereal  un- 
dulating motions  which  are  impressed  upon  them.  He  also 
endeavored  to  show  that  a  body  heated  until  it  glows  emits 
the  same  kind  of  light  and  heat  which  it  absorbs  under 
other  circumstances;  he  further  stated  that  in  many  cases 
the  Fraunhofer  lines  are  the  inveraion  of  the  bright  lines 
which  are  observed  in  the  spectra  of  various  metals  in  the 
galvanic  arch. — 12  A^  X.,  377. 

SPECTBA   OF   CEBTAIN  BABEB  METALS. 

Professor  Thalen  has  published  the  result  of  an  investiga- 
tion into  the  spectra  of  the  rarer  metals  yttrium,  erbium, 
didymiura,  and  lanthanium.    He  has  operated  with  large 
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quantities  of  the  metals  of  undoubted  purity,  and  his  results 
are  the  most  reliable  hitherto  obtained.  He  has  not  only  re- 
moved all  doubt  with  regard  to  some  28  spectral  lines  that 
were  hitherto  known,  but  has  increased  the  whole  number 
of  these  lines  peculiar  to  these  metals  from  160  to  590. 

EFFECT  OF  TEMPERATUBE  AND  PBBSSUBB   ON  THE   SPECTBUH 

LINES. 

The  question  has  often  been  discussed  whether  it  is  tem- 
perature or  pressure  which  causes  the  widening  of  the  lines 
in  the  spectrum  of  any  gas.  The  following  considerations 
are  adduced  by  Schuster  as  favoring  the  view  that  each  sep« 
arate  molecule  would  show  at  all  temperatures  narrow  lines 
only,  but  that  the  shocks  of  the  other  molecules  cause  the 
widening,  which  may  therefore  be  considered  as  depending 
rather  upon  pressure  than  temperature.  Frankland  and 
Lockyer  have  found  that  if  we  increase  the  pressure  of  hy- 
drogen while  the  electric  current  is  passing  through  it,  the 
lines  begin  to  expand  until  the  spectrum  becomes  continu- 
ous, and,  finally,  the  current  ceases  to  pass  altogether.  On 
the  other  hand,  Gassiot  has  observed  that  if  we  diminish  the 
pressure  of  hydrogen,  its  electric  resistance  diminishes,  be- 
comes a  minimum,  and  then  increases  again.  We  are  there- 
fore compelled  to  accept  Frankland  and  Lockyer's  original 
conclusion  that  pressure  and  not  heat  is  the  t:ause  of  the 
widening  of  the  line. — H^.  Brit  Assoc.^  1878, 39. 

NEW  TABLES   OP  SPECTEUM  LINES. 

The  committee  appointed  by  the  British  Association  to 
construct  a  catalogue  of  spectral  rays  state  in  their  recent 
report  that  the  whole  of  their  work  is  now  finished  and  ready 
for  the  printer,  so  far  as  regards  the  solar  spectrum,  while 
the  positions  of  the  metallic  lines,  as  determined  by  Thalen, 
have  been  only  partly  reduced  to  unifonnity  with  the  rest 
of  the  work.  The  tables  presented  by  them  are  constructed 
by  throwing  the  solar  lines  into  those  groups  which  catch 
the  eye  in  observing  the  spectrum,  and  the  position  of  each 
line  has  been  corrected  for  the  dispersion  of  air.  Both  Kirch- 
'  hofTs  and  Angstrdm's  scales  will  be  given  with  the  adopted 
wave-lengths  for  each  spectral  line,  so  that  it  is  hoped  that, 
when  these  catalogues  are  printed,  observers  will  find  in  them, 
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in  a  collected  form,  the  best  materials  which  yet  exist  for  the 
identification  of  lines,  and  for  the  reduction  of  fresh  determi- 
nations to  wave-lengths. — Rep.  Brit.  Assoc.^  1873,  250. 

ADVANTAGEOUS   CONSTRUCTION   OP  THB   SPECTROSCOPE. 

In  some  remarks  upon  the  optics  of  the  spectroscope,  Mr. 
Sorby  states  that  in  the  construction  of  a  spectroscope  the 
eye-piece  should  be  of  as  long  a  focus  as  possible,  so  as  to 
cause  all  the  rays  to  enter  the  eye.  All  magnifying  beyond 
this  means  loss  of  brilliancy ;  and  if  the  spectrum  appears 
insufficiently  large,  an  increase  in  the  size  of  the  collimating 
and  telescope  lenses,  together  with  the  prisms,  or  an  in- 
crease in  the  number  of  prisms,  should  be  made,  until  the 
spectrum  appears  large  enough  to  suit  the  requirements  of 
tlie  observer. — 12  A^  X.,  469. 


abbe's  refractometer. 


The  new  instrument  devised  lately  by  Professor  E.  Abbe, 
of  Jena,  for  the  determination  of  the  index  of  refraction  of 
any  transparent  body,  has  received  high  encomiums,  and 
promises  to  be  of  use  in  all  optical  researches.  In  principle 
it  is,  we  understand,  based  upon  the  property  of  total  reflec- 
tion of  light.  Two  similar  right-angled  prisms  are  so  fixed 
that  their  hypothenuses  are  parallel  and  a  slight  distance 
apart.  Between  them  is  placed  the  liquid  to  be  examined, 
and  by  measuring  the  angle  through  which  this  combination 
must  be  turned  in  order  to  secure  the  total  reflection  of  a 
ray  of  light,  we  have  the  means  of  directly  determining  the 
index  of  refraction.  In  order  to  employ  white  light,  and 
annul  the  indistinctness  caused  by  the  dispersion  of  light, 
a  compensator  is  introduced,  based  upon  a  combination  of 
flint  and.  ground-glass  prisms,  and  it  is  stated  by  Professor 
Waltenhofer  that  the  execution  of  measurements  with  this 
instrument  leaves  nothing  to  be  desired  as  regards  rapidity, 
elegance,  and  accuracy. — Technische  JBldtter^  1874, 106. 

the  cause  or  the  luminosity  and  non-luminosity  of 

FLAMES. 

It  has  been  ascertained  that  if  nitrogen,  hydrochloric  acid, 
or  carbon  dioxide  be  passed  into  the  flame  of  a  Bunsen  buni- 
er,  it  becomes  non- luminous;  but  when  any  such  mixture 
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becomes  strongly  heated  before  it  undergoes  combustion  it 
as^aio  becomes  luminous. 

From  these  observations  it  may  be  concluded  that  the 
non-luminosity  of  a  gas  flame  is  not  caused  by  a  dilution  of 
the  gas,  this  dilution  being  in  fact  increased  by  heating  the 
mixture.  The  only  cause  is  the  cooling  of  the  interior 
of  the  flame.  This  is  further  proved  by  the  fact  that  it 
is  most  difficult  to  get  a  non-luminous  flame  from  a  mixt- 
ure of  coal-gas  and  oxygen,  showing  that  neither  rapid  ox- 
idation nor  dilution  produces  the  non -luminosity.  —  21  A^ 
July^  603.  \ 

FLAMB   OP   BURNING   GLYCERINR. 

According  to  Godeffroy,  glycerine  burns  with  a  steady  blue 
non-luminous  flame,  without  diffusing  any  odor  or  leaving  any 
residue. — 17  -4,  Ju7ie  1,  84. 

A  PESFECrLY  MONOCHROMATIC  SODIUM  FLAME. 

Laurent  recommends  the  following  simple  method  for 
rendering  the  light  proceeding  from  a  soda  flame,  which  it  is 
desired  to  use  for  saccharometric  and  similar  work,  perfectly 
znonochromatic.  Between  the  flame  and  the  polarizer  he  in^ 
terposes  a  thin  lamina  of  potassium  bichromate,  which  pos- 
sesses the  propeity  of  absorbing  the  violet,  blue,  and  green 
rays  contained  in  the  sodium  flame,  the  presence  of  which 
impaira  the  accuracy  of  observations  involving  a  comparison 
or  determination  of  the  equality  of  tints. — 2  6^,111.,  1875, 62. 

AN  APPARATUS  FOR  ILLUSTRATING  THE  MECHANICAL   EFFECTS 

OF  LIGHT. 

Dr.  William  Crookes  is  the  first  to  illustrate  by  experi- 
ment the  production  of  direct  mechanical  eflects  by  the  ac- 
tion of  luminous  rays.  The  appariatus,  with  the  aid  of  which 
the  demonstration  was  made,  and  to  which  its  designer  gives 
the  name  of  the  radiometer,  is  described  as  follows :  The  ra- 
diometer consists  of  four  small  pith  disks,  fixed  at  the  ex- 
tremities of  two  crossed  arms  of  straw,  balanced  on  a  pivot 
at  the  point  where  the  straws  intersect,  so  that  they  may  free- 
ly spin  round.  These  pith  disks  are  white  on  one  side  and 
blackened  with  lampblack  on  the  other,  and  the  entire  ar- 
rangement is  inclosed  in  a  glass  bulb  from  which  tiie  air  has 
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been  removed  with  the  help  of  a  Sprengel  pump.  With  an 
apparatus  of  this  description,  the  disks  and  arms  spun  around 
rapidly  when  luminous  rays  were  directed  upon  it,  but  ob- 
scure heat  rays  produced  no  effect  upon  it.  When  sub- 
mitted to  the  action  of  light  from  which  95  per  cent,  of 
the  heating  rays  had  been  cut  out  by  the  interposition  of  a 
plate  of  alum,  the  disks  still  revolved,  though  with  some- 
what diminished  velocity.  Contrary  to  expectation,  it  was 
the  blackened  faces  of  the  disks  that  were  repelled  by  the 
light.  

THE   SPECTROSCOPE  WITH   A  FLUORESCENT  OCULAB. 

In  observing  the  most  refrangible  portions  of  the  spec- 
trum it  is  common  to  use  two  methods — either  the  spectrum 
falls  upon  a  plate  sensitive  to  the  ultra  violet  rays,  or  else 
the  spectrum  falls  upon  a  fluorescent  substance  which  has 
the  property  of  revealing  these  rays.  To  this  a  third  meth- 
od is  now  added  by  Soret,  whose  application  is  very  simple. 
Soret's  method  consists  in  this,  that  he  in8ei*ts  a  plate  of  trans- 
parent fluorescent  substaace  in  the  tube  of  the  spectroscope, 
and  observes  the  spectrum  with  a  telescope  whose  ocular  is 
inclined  to  its  axis.  With  a  plate  of  uranium  glass  the  flu- 
orescent spectrum  is  well  seen.  The  best  substance,  how- 
ever, is  a  somewhat  concentrated  solution  of  aeaeulin,  by 
means  of  which  the  spectrum  may  be  traced  up  to  the  line 
O.  This  simple  apparatus  affords  an  especially  convenient 
method  for  examining  the  spectrum  of  the  ultra  violet  por- 
tion of  the  solar  light.— 19  C,  VIL,  232. 

ON  THE   INTENSITY   OP  THE   LIGHT   REFLECTED   FROM  GLASS. 

Dr.  Glau  states  that  hitherto  the  investigations  of  the 
properties  of  reflected  light  have,  by  preference,  refeired  to 
the  ratio  of  the  two  principal  components  to  each  other,  as 
well  in  respect  to  their  phases  as  to  their  intensity ;  and  in 
but  few  cases  has  it  been  attempted  to  make  a  direct  com- 
parison of  these  two  components  in  regard  to  the  incident 
light.  The  only  experiments  on  the  intensity  are  foutid  in 
Arago's  works,  and  are  quite  fragmentary,  and  on  that  ac- 
count the  inquiry  has  been  undertaken  anew  by  Dr.  Glau, 
in  order  especially  to  test  the  accuracy  of  Cauchy's  for- 
mula.   His  observations  give  the  ratio  of  the  intensity  of  the 
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reflected  light  to  the  incident  light  for  two  prisms,  one  of 
crown  and  one  of  flint  glass.  A  comparison  with  Fresnel's 
formula,  which  is  identical  with  Cauchy's,  showis  that  the 
differences  between  observation  and  theory  fall  quite  within 
the  range  qf  errora  of  observation. — 1 A^  XLVIIL,  478. 

THB  FIXED  STABS   AS  VISIBLE  THROUGH   MINUTB   APEBTUBES. 

In  a  recent  letter  to  the  English  Mechanic^  Mr.  Allen  en- 
deavors to  contribute  somewhat  to  the  understanding  of 
the  phenomena  of  the  black  drop,  by  considering  the  ques- 
tion of  the  visibility  of  the  stars  through  minute  apertures. 
He  states  that  the  stara  are  not  seen  ordinarily  on  a  clear 
night  as  simply  intensely  bright  and  vivid  spots  on  a  dark 
background  without  rays  or  bright  surrounding  burrs,  but 
generally  accompanied  by  three  or  four  or  more  rays  dart- 
ing out  of  the  bright  burr.  Tlie  question  as  to  whether 
these  phenomena  are  caused  by  interference  or  by  the  at- 
mosphere, or  whether  they  are  purely  subjective,  can  per- 
haps be  decided  by  viewing  the  stars  through  minute  needle- 
point holes  in  a  thin  opaque  plate.  If  through  such  a  mi- 
nute hole  we  look  at  a  dull,  white,  cloudy  sky,  we  see  not  only 
the  dull  hoe  of  the  sky,  but  also  a  thin,  gauze-like  covering 
as  of  lace  hanging  between  the  opaque  plate  and  the  sky. 
When  the  hole  is  comparatively  large  the  edges  of  the  fleld 
of  view  only  are  covered  by  this  gauze  veil,  while  when  the 
hole  is  exceedingly  small  the  effect  is  intensified  by  the 
closing  in  of  the  veil  on  all  sides,  so  that  the  fleld  of  view  is 
completely  filled  up  with  an  almost  black  gauze  which  can 
only  be  seen  through  darkly.  On  viewing  the  stars  through 
such  a  minute  hole,  it  will  be  found  that  the  rays  ordinarily 
darting  from  the  star  totally  disappear,  not  only  the  longer 
rays,  but  also  the  shorter  ones  forming  the  bright  buiT,  and 
the  star  appears  like  a  planet,  showing  a  clearly  defined  disk 
with  a  somewhat  fainter  light,  in  the  centre  of  which  a  mi- 
nute black  point  is  distinguished.  Viewed  in  this  way  the 
star  still  twinkles,  and  has  still  the  color  and  the  changes  of 
color  as  ordinarily  seen.  If  now  two  needle-holes  be  made 
near  together,  perhaps  -^  of  an  inch  apart,  then  the  two 
images  of  the  star  will  be  seen  apparently  touching  each 
other,  with  a  black  spot  at  their  point  of  tangency. — 18  A^ 
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THE    OPACITY    OF  PHOTOGBAPHIC  IMAGES. 

In  a  series  of  pictures  of  the  sun  which  have  lately  been 
taken  by  photography,  Captain  Abuey  states  that  he  finds 
the  opacity  of  the  image  by  do  means  to  vary  directly  as 
the  time  of  exposure.  Having  obtained  a  standard  grada- 
tion of  intensity  of  light  by  causing  a  starlike  apei*ture  to 
revolve  rapidly  around  its  centre,  ho  determined  the  I'elativo 
opacities  of  the  images  by  comparison  with  smoke-colored 
glass  wedges,  and  he  finds  that  the  degree  of  opacity  after 
diminishing  very  rapidly  in  the  fii*st  moments  of  exposure, 
then  diminishes  very  much  slower,  and  nearly  proportional 
to  the  time.  The  images  given  on  dry  places  are  in  general 
somewhat  more  opaque  than  those  given  by  weighty  plates, 
especially  during  the  first  moment  of  the  exposure. — 7  A^ 
XLVm.,164.  ^ 

ON  WAVE   SURFACES   IN   OPTICS. 

Cellerier  has  in  a  note  on  the  optical  propeHies  of  elastic 
media  shown  in  brief  that  there  is  no  discord  between  the 
laws  of  double  refraction  as  furnished  by  observation  and 
by  theories  based  upon  molecular  movements.  It  is  probable 
that  the  ordinary  ray,  either  in  the  crystals  of  one  axis  or  in 
the  principal  sections  of  the  crystals  of  two  axes,  has  not  al- 
ways the  direction  that  is  ordinarily  assigned  to  it.  This  de- 
viation, however,  without  being  discordant  from  theory,  may 
be  so  small  as  to  escape  observation.  Finally,  renouncing 
all  mechanical  explanation  of  the  phenomena,  it  is  necessary 
to  admit  that  the  direction  of  the  vibrations  is  parallel  to 
the  plane  of  polarization,  and  therein  is  a  decided  confirma- 
tion of  the  theory.  There  is,  in  fact,  at  present  not  any  other 
new  hypothesis  necessary  in  order  to  show  the  coincidence 
between  theory  and  observation. — BibliotK  Univers.^  Jan- 
uary^ 1874, 23.  

ELUPnC  POLARIZATIONS   OF  LIGHT. 

The  nature  of  the  light  reflected  by  potassium  permanga- 
nate has  been  investigated  by  Dr.  Wiedemann,  who  has  ex- 
amined the  reflected  light  both  by  the  spectroscope  and  the 
polariscope.  The  crystals  of  the  above-mentioned  substance 
were  polished  upon  ground -glass  plates,  thus  giving  clean 
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surfaces  free  from  oxides.  The  positions  of  the  lines  iu 
the  spectrum  were  determined  by  reference  to  a  photo- 
graphed scale,  and  it  was  found  that  with  large  angles  of 
incidence  the  lines  in  light  polarized  perpendicular  to  the 
plane  of  incidence  were  displaced  toward  the  blue  end  of 
the  spectrum,  as  compared  with  those  lines  that  occur  in 
light  polarized  parallel  to  the  plane  of  incidence.  Again,  in 
the  former  light  a  new  line  occurs  in  the  vicinity  of  the 
line  D.  With  an  increase  in  the  index  of  refraction  of  the 
surrounding  medium,  the  lines  in  the  parallel  polarized  light 
undergo  displacement  toward  the  blue,  while  those  in  the 
perpendicular  polarized  light  alter  their  positions  but  very 
little.  In  the  light  polarized  parallel  to  the  plane  of  in- 
cidence, as  also  in  natural  light,  the  positions  of  the  lines 
did  not  vary  with  the  angle  of  incidence,  while  they  do  vary 
in  perpendicularly  polarized  light.— -7  -4,  XLVIII.,  232. 

A  NEW  CLASS   OF  ABSOBPTION  FHSNOMENA. 

A  late  number  of  the  memoirs  of  the  Spectroscopic  So- 
ciety of  Italy  contains  a  contribution  by  Lockyer  to  the 
spectroscopic  investigation  of  the  absorption  phenomena. 
These  phenomena  consist  in  observing  the  absorption  pro- 
duced by  vapors  of  sodium  and  potassium  heated  in  a  red- 
hot  tube  through  which  a  beam  of  sunlight  passes.  Lockyer 
states  that  the  Fraunhofer  line  D  becomes  broader  on  one 
side ;  and  again,  in  reference  to  the  general  question  of  the 
absorption  of  great  thicknesses  of  metallic  vapors,  he  states 
that  metallic  elements  of  low  specific  gravity  give  spectra 
approaching  in  their  appearance  a  continuous  spectrum  by 
increasing  the  number  of  their  lines. — Memoirs  of  the  Italian 
Spectroscopic  Society^  1874,  97. 

THE  FUOSPHOBESCENCE   OF  FHOSPHOBCTS. 

From  the  doctorate  dissertation  of  Joubert,  of  Paris,  we 
gather  that  he  has  definitely  settled  the  question  as  to  the 
origin  of  the  phosphorescent  light  of  phosphorus  by  demon- 
strating that  it  is  really  due  entirely  and  only  to  the  slow 
oxidation  of  that  substance.  Among  the  numerous  results 
of  his  unusually  thorough  and  suggestive  work,  we  note  that 
in  pure  oxygen  the  temperature  at  which  phosphorescence 
takes  place  depends  on  the  pressure  of  the  gas;  and  in  di- 
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luted  oxygen  the  law  is  quite  different.  The  elastic  force 
of  the  vapor  of  phosphorus  is  0.5  millimeters  at  a  temper- 
ature of  5°  Centigrade,  but  is  6.8  millimeters  at  a  tempera* 
ture  of  40°  Centigrade.  In  absolute  vacuum,  or  in  pure  inert 
gases,  no  phosphorescence  takes  place. — 8  B^  July  25, 1874, 
87.  

ON    OPTICAL  PHENOMENA  AT  THE   TBANSFT   OF   VENUS. 

Mouchez  states  in  reference  to  the  observations  of  the 
black  drop,  as  it  appeared  to  the  French  observera  at  the 
island  of  Saint  Paul  in  the  Southern  Pacific  Ocean,  that  in 
proportion  as  Venus  entered  upon  the  sun's  disk  the  clouds 
became  thinner,  the  heavens  more  transparent,  and  images 
of  gi*eat  precision.  A  quarter  of  an  hour  afler  the  first  con- 
tact, while  half  of  the  planet  was  still  beyond  the  limit  of 
the  sun,  suddenly  the  whole  disk  of  Venus  was  perceived 
shining  like  a  pale  circle,  more  brilliant  in  the  neighborhood 
of  the  centre  than  at  the  outer  edges  of  the  planet.  The 
diameter  of  the  planet  was  immediately  measured  with  the 
micrometer,  and  found  to  be  identical  in  all  directions  through 
its  centre,  showing  that  the  disk  was  real,  and  not  an  optical 
deception.  But  in  proportion  as  the  second  contact  ap- 
proached the  two  brighter  portions  in  the  neighborhood  of 
the  centre  tended  to  unite  themselves  into  an  enveloping 
circle  of  bright  light  around  the  segment  of  the  planet  which 
was  still  exterior  to  the  sun.  And  this  anticipated  reunion 
of  the  horns  by  a  luminous  circular  arc  was  rendered  more 
complete  still  by  a  small,  very  brilliant  flange  of  light  termi- 
nating  the  aureole  on  the  disk  of  Venus.  Foreseeing  that 
there  woiild  be  very  great  difficulty,  if  not  impossibility,  in 
observing  the  geometrical  second  contact,  the  observer 
changed  quickly  the  pale  blue  colored  glass  for  a  darker  one, 
by  the  aid  of  which  he  hoped  to  avoid  this  aureole,  and  these 
accidental  glimmerings.  But  this  was  useless ;  the  aureole 
remained  always  visible,  and  he  was  obliged  to  return  to 
the  original  lighter-colored  glass.  Under  these  conditions, 
he  took  as  the  moment  of  contact,  not  the  reunion  of  the 
two  horns  or  the  geometrical  contact,  but  rather  the  moment 
when  the  disk  of  the  sun  seemed  no  longer  to  be  deformed 
by  the  brilliant  light  which  enveloped  the  planet  at  the 
point  of  contact.    He  noted  a  very  sensible  diffei'ence  of 
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time  between  the  instant  when  he  thought  that  this  contact 
had  taken  place,  and  that  when  he  was  certain  that  it  was 
past. — BtUleHn  ITebdomadaire^  XVL,  21. 

ox  THE  PHENOMENA   OP   DIPPBACTION    PBOOUCED   BT    CIKCU- 

LAB  NET-WORK. 

Soret  states  that  he  gives  the  name  of  cii*cular  net-work  to 
opaqae  screens  pierced  by  a  series  of  apeitures  presenting 
the  form  of  concentric  rings.  When  a  beam  of  light  falls 
upon  such  a  net- work,  phenomena  of  diffraction  are  produced 
varying  according  to  the  relations  which  exist  between  the 
diameters  and  the  breadths  of  the  rings.  Some  very  remark- 
able phenomena  have  been  observed  by  him,  which  seem  to 
verify  the  theoretical  considerations  that  he  has  advanced  in 
reference  to. this  subject  The  screens  experimented  upon 
by  himself  were  obtained  by  making  a  design  in  china  ink 
in  the  form  of  196  concentric  circles,  whose  radii  were  pro- 
portional to  the  square  roots  of  the  natural  numbers  1, 2, 3,  etc. 
The  first  circle  had  a  radius  of  ^5  millimeters.  The  greatest, 
consequently,  had  a  radius  of  350  millimeters.  The  rings  com- 
prised between  the  first  and  second,  between  the  third  and 
fourth,  etc.,  were  blackened.  We  thus  have  in  white  upon 
black  background  the  figure  of  a  grand  positive  circular  net- 
w^ork,  having  96  concentric  rings.  This  design  was  repro- 
duced by  photography  upon  glass,  in  various  scales  of  from  one 
one-hundredth  to  one  twenty-fifth  of  the  size  of  the  original. 
Abeam  of  solar  light  is  now  introduced  into  a  dark  chamber 
by  an  opening  of  any  form  whatever,  and  we  place  a  red  glass 
before  this  opening,  thus  giving  nearly  homogeneous  light. 
Then  at  a  proper  distance  a  eoUimating  lens,  which  rendei*s 
the  rays  parallel,  and  gives  at  a  great  distance  at  the  end  of 
a  large  hall  an  enlarged  image  of  the  opening.  Behind  the 
eoUimating  lens  we  place  the  circular  net-work  formed  as 
previously  described,  the  image  at  the  end  of  the  hall  con- 
tinues, only  it  is  a  little  less  clear,  and  is  surrounded  by  an 
aureole,  which  we  may  attribute  to  the  imperfection  of  the 
net-work.  If  now  we  place  a  white  screen  at  the  proper  dis- 
tance, we  shall  obtain  a  new  image  of  the  opening,  smaller 
but  distinct.  But  outside  of  this  image  the  screen  is  also  il- 
luminated, as  it  should  be,  to  accord  with  the  theory.  Bring- 
ing the  screen  into  the  second  proper  position,  we  observe  a 
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Still  smaller  image,  scarcely  visible,  in  fact,  with  the  one  twen« 
ty-fifth  screen  in  which  the  proportion  of  light  and  darkness 
is  well  marked,  being  better  marked  with  the  finer  screens. 
In  the  intermediate  distances  we  have  upon  our  screen  no 
image,  but  simply  a  luminous  spot.  If  we  repeat  this  exper- 
iment with  white  light,  we  find  the  circular  net  acting  like 
a  non-achromatic  and  very  dispersive  lens.  At  the  distance 
proper  for  the  red  rays,  the  image  is  red,  surrounded  by  a 
blue  aureole.  On  removing  the  screen  further,  the  image 
changes  through  the  yellow  and  the  green,  and  finally  be- 
comes blue ;  having  in  the  latter  case  a  red  aureole.  From 
this  latter  experiment  Soret  shows  that  we  can  consider  the 
little  circular  screens  as  concave  lenses,  so  thai  the  ordinary 
Galilean  telescope  may  be  constructed  by  employing  such  a 
screen  instead  of  the  eye-glass. — l^uU.  Hebdom.^  XVI.,  71. 

THE   COLOU   OF  DIAMONDS. 

Flight  and  Maskelyne  have  lately  made  some  curious  ob- 
servations upon  colored  diamonds.  It  has  for  some  time 
been  known  that  the  tints  of  these  stones  are  cither  destroy* 
ed  or  modified  by  heating,  the  change  being  sometimes  tem- 
porary, sometimes  permanent.  In  the  present  case  two  yel- 
lowish diamonds  from  the  Cape  of  Good  Hope  were  strongly 
heated  in  an  atmosphere  of  hydrogen  in  a  porcelain  tube,  for 
about  two  houi-s.  Upon  cooling,  the  color  of  the  stones  was 
found  to  have  vanished,  but  it  returned  after  exposure,  for 
only  a  few  minutes,  to  diffused  light.  In  one  instance  a  dia- 
mond which  iiad  been  decolorized  by  heat  was  kept  in  the 
dark  for  three  days,  and  remained  colorless ;  but  an  exposure 
of  six  or  seven  minutes  to  the  light  again  brought  back  its 
yellowish  hue.  These  facts  appear  to  stand  in  some  relation 
to  phenomena  of  phosphorescence. — 16  (7,  XXIX.,  33. 

GILT    GLASS    PKISM    IN    THE    CONSTRUCTION    OF  THE   CAMSRA.- 

LUCIDA. 

By  taking  advantage  of  the  property  possessed  by  thin 
metallic  films  of  allowing  the  passage  of  direct  rays  through 
them,  while  they  reflect  oblique  rays  from  some  other  souix^e. 
Professor  Govi,  of  Rome,  has  devised  a  perfect  method  for 
superposing  a  direct  and  reflected  image,  as  is  necessary  in 
the  camera-lucida,  without  the  usual  fatigue  to  the  eye.     He 
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simply  gilds  the  reflecting  sui-face  of  the  prism,  in  the  cam- 
era-lacida,  with  a  very  thin  film  of  gold,  and,  with  Canada 
balsam,  cements  to  this  surface  another  similar  prism.  The 
reflected  image  appears  of  the  usual  yellow  color  of  gold  by 
reflected  light,  while  the  ti-ansmitted  one  is  green,  a  difference 
that  is  not  on>y  not  annoying,  but  in  some  cases  serviceable. 
The  suggestion  of  Professor  Govi  has  been  adopted  by  Nachet 
in  the  constiiiction  of  various  forms  of  camera-lucida. — 14  (7, 
CCXIIL,  1 874, 447.  

COMPRESSIBILITT   OF  WATER. 

Mascart  has  shown  that  the  compressibility  of  water  varies 
more  rapidly  than  the  pressure,  as  has  already  been  observed 
for  other  liquids.  The  methods  used  by  him  to  investigate 
the  subject  have  also  induced  him  to  measure  the  heat  evolved 
by  the  compression  of  water;  or,  rather,  the  lowering  of  tem- 
perature when  the  pressure  is  suddenly  removed. — 4  J?, Vll., 
693.  

NEW   PHOTOMETERS. 

Major  Elliot  reports  that  in  his  visit  to  the  establishment 
of  Messra.  Chance,  at  Birmingham,  the  scientific  director  in 
charge,  Dr.  Hopkinson,  presented  him  with  a  photometer  of 
his  own  invention  for  the  comparison  of  lights  at  a  distance. 
It  is  very  compact,  and  consists  of  two  Kicol  prisms  which 
can  be  moved  relatively  to  each  other  in  azimuth.  A  little 
tube  carries  the  analyzing  prism,  and  a  second  tube  con- 
tains the  polarizing  prism.  The  latter  being  turned  until 
the  observed  light  is  just  diminished  to  the  point  of  invisi- 
bility, and  another  light  being  then  observed  in  the  same 
way,  a  comparison  of  the  angles  gives  the  relations  of  the 
powers  of  the  lights.  The  French  Light-house  Commission 
employ  a  photometer  difierent  from  Bunsen's,  as  ordinarily 
used  in  America,  in  which,  instead  of  keeping  both  the  stand- 
ard light  and  the  one  under  test  fixed  in  position,  the  former 
is  moved  until  the  beams  from  both,  after  passing  through  a 
slit  or  opening  in  the  photometer,  fall  upon  a  pane  of  glass 
which  has  a  ground  surface,  and  which,  as  viewed  on  the  re- 
verse side,  seems  equally  illuminated  by  the  two  lighta  The 
distances  from  the  photometer  are  then  measured  by  a  tape 
line,  and  reference  to  a  calculated  table  shows  at  once  tlie 
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intensity  of  the  light  under  test,  in  terms  of  the  standard,  or 
unit,  which  in  France  is  always  the  Carcel  burner,  consum- 
ing forty  grammes  of  colza  oil.  This  French  unit  is  estimated 
to  be  equal  to  between  nine  and  a  half  and  eleven  and  a  half 
of  the  English  units  or  candles. — Elliotts  European  Lighb- 
house  System^  p.  183.  

THB  BEFLECnON   OF  LIGHT. 

An  almost  exhaustive  historical  essay,  by  Lundquist,  on 
the  investigations  of  earlier  physicists  into  the  peculiarities 
of  the  light  reflected  from  the  surfaces  of  solid  bodies,  is  sup- 
plemented by  observations  made  by  himself  on  the  reflection 
from  fuchsin  and  some  other  substances.  The  methods  fol- 
lowed by  him  were  similar  to  those  adopted  of  late  years  by 
Jamin,  Wiedemann,  Van  der  Willigen,  and  others.  A  nar- 
row pencil  of  sunlight,  reflected  in  a  fixed  horizontal  direc- 
tion from  a  heliostat,  passes  successively  through  an  achro- 
matic lens,  a  flint-glass  prism,  and  a  polarizing  NicoPs  prism, 
and  falls  upon  the  reflecting  surface  of  fuchsin;  the  reflected 
light  is  then  analyzed  by  a  compensator  and  a  second  NicoPs 
pnsm.  Rays  of  light  from  seven  different  portions  of  the 
spectinim  were  examined ;  and  Lundquist  concludes  that,  in 
respect  to  the  principal  angle  of  incidence,  fuchsin  comports 
itself  as  does  indigo,  and  the  observations  are  represented 
by  the  theoretical  formula  for  metallic  reflection  so  long  as 
the  angle  of  incidence  is  greater  than  50°.  The  author's  in- 
vestigation into  the  intensity  of  the  reflected  light  shows 
that,  on  the  one  hand,  the  intensity  is  always  slightly  less  than 
that  computed,  and  that,  on  the  other  hand,  the  quantities 
reflected  vary  sensibly  with  the  color  of  the  incident  light, 
so  that  when  white  light  flills  upon  the  fuchsin  the  color  of 
the  reflected  rays  varies  with  the  angle  of  incidence.  The 
power  of  the  substance  to  absorb  different  colored  rays  oflers 
a  remarkable  anomaly,  as,  while  the  yellow  light  is  reflected 
in  greater  proportion  than  the  blue,  it  is  absorbed  in  less  pro- 
portion.— JPoggendorff  Annaleriy  CLII.,  695, 

THE   ACTION   OF  I^IGHT  ITPON  CHLOBOPHtXL. 

It  has  been  long  known  that  alcoholic  extracts  of  chloro- 
phyll are  decomposed  rapidly  in  the  sunlight,  but  slowly  in 
diffused  daylight,  and  in  even  the  faintest  light  assume  vari- 
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oas  colors.  The  presence  of  oxygen  is  necessary,  according 
to  Wiesner,  in  order  that  the  rays  of  light  may  effect  the  de- 
composition of  chlorophyll,  and  this  author  has  made  an  in- 
teresting investigation  into  the  action  of  different  portions 
of  the  spectrum.  He  concludes  that  all  the  chemical  changes 
caused  in  chlorophyll  cells  by  the  rays  of  light  (namely, 
their  development,  decomposition,  and  assimilation  of  other 
substances)  take  place  most  rapidly  in  the  brightest  portion 
of  the  spectrum ;  and  that,  while  all  portions  of  the  visible 
spectrum  have  the  power  of  inducing  these  changes,  the 
mechanical  effects  of  light  upon  plants  are  to  be  especially 
ascribed  to  the  rays  of  high  refrangibiiity. — Foggendofff 
^wnafon,  CLIL,  603.  

SXPBBIMIINTS   ON  THE  VJSLOCrrT   OF  UGHT. 

While  astronomy  has  been  busy  with  the  problem  of  the 
sun^B  distance,  physics  has  contributed  an  independent  solu- 
tion to  this  question.  M.  Cornu,  of  the  French  Academy  of 
Sciences,  has  repeated  the  celebrated  experiments  on  the  ve- 
locity of  light  which  were  proposed  by  Foucault  and  Fizeau 
some  twenty-five  years  ago.  He  has  himself  improved  the 
method  of  Fizeau,  and  his  experiments  were  exhaustively 
conducted  and  have  been  perfectly  successful. 

M.  Cornu  chose  for  his  two-  stations  the  Observatory  of 
Paris  and  the  tower  of  Montlh^ry,  whose  distance  apart 
(about  fifteen  miles)  is  very  precisely  known.  The  beam  of 
light  passing  from  the  observatory  fell  upon  a  toothed  wheel 
revolving  no  less  than  1600  times  per  second;  a  portion  of 
the  beam,  escaping  through  the  interval  between  two  teeth, 
passed  on  to  a  reflector  at  Montlh^ry,  and  returned  thence 
to  the  revolving  wheel.  If  the  rotation  of  the  wheel  during 
the  time  required  for  the  light  to  travel  to  and  fro  over 
twice  the  distance  between  the  two  stations  interposes  a 
tooth  in  the  path  of  the  returning  ray,  an  extinction  of  the 
luminous  impression  occurs,  and  from  the  known  velocity  of 
rotation  of  the  wheel,  and  from  the  known  distance  of  the 
stations,  the  velocity  of  light  can  be  had.  By  revolving  the 
wheel  at  different  rates  this  extinction  can  be  made  to  oc- 
cur at  the  foui*th,  fifth,  sixth,  etc.,  tooth.  A  great  accordance 
characterizes  Comu's  results,  and  high  importance  attaches 
to  this  delicate  research.    All  the  observations  were  made  at 
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night  by  the  aid  of  a  Drummond  light,  except  one  which  was 
made  by  sunlight.  Exceptionally  still  weather  was  chosen 
for  each  experiment.  From  these  observations  there  results 
a  velocity  for  light  ifi  vacuo  of  300,400  kilometers  per  sec- 
ond (186,700  English  miles),  with  a  probable  error  of  less 
than  -j-^  ^^  ^^^  whole  amount.  The  solar  parallax  is  di- 
rectly deducible  from  Comu's  velocity  of  light  in  two  ways. 
Thus,  combining  it  with  Delambre's  value  for  the  equation 
of  lights  we  find  a  solar  parallax  of  8.88'',  while  Bradley's 
value  of  the  aberration  ofliglU  gives  a  parallax  of  8.88'',  and 
Struve's  value  of  the  aberration  constant  gives  8.80".  AL 
Cornu  in  his  elegant  memoir  gives  a  summary  of  the  values 
of  the  sun's  parallax  as  deduced  by  various  methods.  The 
harmony  of  the  results  is  marvelous  when  we  consider  with 
how  minute  a  quantity  we  are  dealing.  The  eight  values 
that  may  be  thus  deduced  range  between  8.80"  and  8.88"; 
and  it  is  possible  that  the  transit  of  Venus  may  not  give  a 
ranch  better  determination. 


AUTOMATIC     REGISTRATION     OF     THE      CHEMICAL     ACTION     OP 

LIGHT. 

The  measurement  of  the  chemical  intensity  of  the  solar 
light  has  not  yet  become  a  subject  of  regular  meteorological 
observation,  because  of  the  want  of  a  proper  instrument. 
This  want  is  now  partly  supplied  by  a  method  proposed  by 
Roscoe,  who  proposes  to  effect  the  measurement  by  the  black- 
ening of  a  paper  saturated  with  chloride  of  silver;  or,  rather, 
by  means  of  the  time  required  in  order  that  the  exposure  to 
the  light  may  bring  aboiit  a  given  intensity  of  shade.  A 
uniformly  prepared  paper  is  placed  in  the  apparatus  during 
the  previous  night,  and  is,  by  a  mechanical  arrangement, 
hourly  exposed  during  a  given  interval  to  the  sunlight.  In 
order  to  estimate  correctly  the  intensity  of  the  solar  action, 
Iloscoe  arranges  the  apparatus  so  that  the  paper  shall,  each 
hour,  many  times  in  quick  succession,  be  exposed  to  the  light 
for  from  two  to  thirty  seconds.  We  thus  have,  at  each  hour 
of  the  day,  a  complete  series  of  small  spots  of  various  tints, 
and  have  only  to  seek  that  tint  which  corresponds  to  the 
normal  to  know  at  once  the  number  of  seconds  of  exposure 
coiresponding  to  the  strength  of  the  sunlight  at  that  time. 
A  series  of  observations  made  during  the  months  of  May, 
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Jane,  and  July  have  given  veiy  accordant  results  in  the 
hands  of  Roscoe.— 19  C,  VIL,  202. 

NSW  KETHOD   OF  MBASUBING  THE   YELOGTrY   OF  LIOQT. 

A  simple  and  possibly  accurate  method  of  measuring  the 
velocity  of  light  is  suggested  by  Mr.  Burgue.  A  disk,  turn- 
ing very  rapidly  about  its  axis,  is  at  each  turn  to  be  illumi- 
nated by  an  intermittent  and  instantaneous  light.  A  single 
dark  radial  line  on  the  disk  will  seem  at  rest,  like  the  disk 
itself.  Now  withdraw  the  source  of  light  to  a  distance,  and 
the  time  the  light  takes  to  reach  and  illuminate  the  disk 
will  become  greater,  and  the  position  of  the  radial  lino  will 
appear  displaced  to  a  new  position,  forming  with  its  previ- 
ous position  a  ceitain  small  angle,  which  will  measure  the 
time  of  the  light's  passage  over  a  given  distance. — 1  A^  II., 
262.  

GREAT  FBENCH  UGHT-HOUBE   AT  LA  HAVE. 

The  great  French  light-house  at  La  Have,  near  Havre,  is 
said  to  be  the  most  magnificent  establishment  of  its  kind  in 
the  world.  The  electric  light  was  first  used  at  this  place 
in  1863.  The  electricity  is  funiished  by  magneto-electric 
machines,  and  the  simple  uncondensed  beam  of  light  is  equal 
to  4000  candles,  and  it  seems  to  be  the  testimony  of  navi- 
gators that  this  electric  light  is  always  seen,  even  in  clear 
weather,  before  the  oil  lamps  nearer  them.  Its  range  of  vis- 
ibility is  also  correspondingly  greater,  the  radius  of  the  circle 
lighted  up  being  from  five  to  ten  miles  greater  than  that  of 
first-class  oil  lamps.  The  diflference  between  the  two  is,  in 
fact,  similar  to  the  comparison  of  a  candle  and  a  gas-light. 
At  some  distance  there  is  also  a  notable  difference  in  their 
aspects,  the  electric  light  appearing  white  and  brilliant,  the 
other  red  and  smoky.  The  superiority  of  the  former  is  still 
more  manifest  during  foggy  weather,  since  at  such  times, 
even  before  perceiving  the  electric  light,  its  presence  is 
marked  by  the  illumination  of  the  thick  atmosphere  sur- 
rounding it,  and  its  range  thus  increased.  This  is  an  impor- 
tant advantage  of  the  electric  light,  and  may  be  of  great 
practical  utility,  as  has,  in  reality,  frequently  been  the  case. 
While  its  brilliancy  gives  it  this  superiority,  its  inferior 
power  of  penetration  diminishes  the  range  of  the  electric 
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light  in  foggy  weather,  and  more  notably  as  the  fog  thick- 
ens. In  general,  it  is  found  that  if  the  electric  light  has  an 
intensity  two  and  a  half  times  greater  than  the  oil-light,  it 
will  penetrate  fog  as  well  as  the  latter.  The  expense  of  the 
poweifal  electric  light  at  La  Have  is  about  one  seventh 
greater  than  that  of  the  decidedly  inferior  oil-lights.  Gen- 
eral testimony  seems  to  be  in  favor  of  the  introduction  of 
the  magneto-electric  light  at  all  important  stations,  and  both 
the  English  and  French  are  extending  its  application. — 
EUioffs  European  Light-house  System^  p.  248. 

THE   ROMAK  PHAROS  IN  DOVER  CASTLE. 

There  is  still  standing  within  the  walls  of  the  castle  at 
Dover,  England,  an  old  Roman  pharos.  The  antiquity  of 
this  light-house,  which  has  probably  not  been  used  as  such 
since  the  Norman  conquest,  no  doubt  exceeds  that  of  any 
light-house  in  Great  Britain,  it  having  been  built,  as  is  sup- 
posed, about  A.D.  44.  Upon  it  burned  for  many  centuries 
great  fires  of  wood  or  coal,  the  modern  system  of  lamps  and 
reflectors  having  superseded  coal  fires  during  the  last  cent- 
ury. This  pharos,  like  the  one  at  Boulogne,  is  built  of  bricks 
in  color  and  shape  like  those  found  elsewhere  in  the  Roman 
structures  of  Great  Britain.  They  are  of  a  light  red  color, 
about  fourteen  inches  long,  and  not  more  than  an  inch  and 
a  half  thick.  The  mortar  joints  are  of  nearly  the  same  thick- 
ness. The  preservation  of  this  famous  relic  is  doubtless  due 
to  the  fact  that  some  centuries  ago  the  tower  was  turned 
into  a  belfry,  and  was  surrounded  by  walls  of  stone.  The 
latter  are  now  nearly  destroyed  by  time,  and  the  old  re- 
maining work  is  again  exposed. — EUiofs  European  Light- 
house System^  p.  73.  

THE   POWER  OF  THE   ELECTRIC  LIGHT. 

The  most  powerful  artificial  light  at  present  in  existence 
is  that  employed  for  the  great  light-house  at  Souter  Point, 
on  the  coast  of  England,  near  the  mouth  of  the  Tyne. 

On  both  banks  of  this  river  there  is  an  immense  number 
of  manufactories  of  all  kinds,  the  smoke  f^om  which,  under 
the  influence  of  the  west  wind,  seriously  obstructs  the  ap- 
proaches from  the  sea.  Fogs  at  this  pait  of  the  coast  are 
also  frequent ;  and  the  problem  of  light-house  illumination 
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required  that  snch  light  should  be  secured  as  would  pene- 
trate through  any  slight  fog  or  haze,  it  having  been  general- 
ly acknowledged  that  not  even  the  sunlight  itself  can  pene- 
trate an  ordinary  dense  fog.  The  electric  light  established 
at  Souter  Point  after  condensation  is  equal  in  power  to  800,000 
standard  candles,  being  eight  times  as  powerful  as  the  best 
American  fixed  lights.  Tlie  electric  spark  passes  between 
slender  pencils  of  carbon,  which  are  themselves  consumed  at 
the  rate  of  about  one  inch  per  hour.  The  electric  current  is 
generated  by  two  of  Professor  Holmes's  patent  rotary  mag- 
neto-electric machines,  driven  by  steam-engines  of  six  horse- 
power. The  number  of  revolutions  made  by  each  machine 
is  400  per  minute,  and  12,800  sparks  pass  per  minute  when 
both  machines  are  at  work.  These  sparks  are,  of  course, 
formed  so  rapidly  that  the  eye  docs  not  separate  them,  and 
the  result  is  an  intense  beam  of  light,  so  dazzling  that  the 
eye  of  a  person  within  the  lantern  can  not  rest  upon  them 
for  an  instant  without  intense  pain.  As  observed  from  a 
distance  of  several  miles,  this  light  is  so  bright  as  to  cast  a 
well-defined  shadow  upon  the  deck  of  a  vessel. — EUiofa 
European  lAghJtrhouae  Sf/stem^  p.  120. 

ELECTRIC  LIGHT  FOB  LOCOMOTIVES. 

A  series  of  satisfactory  experiments  has  lately  been  made 
in  Russia  in  regai'd  to  lighting  railway  tracks  from  the  loco- 
motives by  means  of  the  electric  light.  The  track  on  one 
occasion,  with  a  battery  of  forty-eight  cells,  was  brilliantly 
illuminated  492  yards  ahead.— 23  A^  April  9, 1875, 467. 

THE   BLACK-BULB-IN-VACUUM  THEBMOMETEB. 

As  is  well  known,  the  black- bulb -vacuum  thermometei*s 
employed  for  observing  the  solar  radiation  give  very  dis- 
cordant results,  even  in  the  hands  of  the  best  observers,  and 
the  origin  of  this  has  recently  been  studied  by  Mr.  Hicks, 
of  London,  who  states  that  in  his  opinion  the  discordances 
are  in  a  great  measure  due  to  the  imperfect  vacuum  that 
exists  within  the  inclosing  bulb.  Having  made  a  large  num- 
ber of  thermometers  with  special  care,  in  which  the  vacuum 
has  been  reduced  to  the  lowest  attainable  limit,  Mr.  Hicks 
finds  that  it  is  possible  with  proper  care  to  always  construct 
instruments  that  shall  be  perfectly  comparable  with  each 
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Other.  In  order  that  the  meteorologist  may  at  any  time 
test  the  perfection  of  the  vacuum  within  his  tube,  Mr.  Hicks 
has  very  ingeniously  inserted  two  wires  into  the  sides  of 
the  bulb  in  such  a  way  that  a  galvanic  current  applied  to 
the  wires  will,  by  the  nature  of  the  light  that  is  spread 
through  the  vacuum  bulb,  show  with  considerable  accuracy 
what  proportion  of  gas,  and  especially  of  watery  vapor,  is 
there  present.  A  pressure  within  the  vacuum  bulb  exceed- 
ing one  tenth  of  an  inch  of  mercury  is  not  admissible  if  an 
accurate  instrument  is  desired,  and  the  vacuum  can  be  easily 
brought  to  within  one  fiftieth  of  an  inch,  in  which  condition 
the  radiation  solar  thermometers  will  pi'ove  strictly  compa- 
rable. Especially  is  it  important  that  the  bulb  should  be 
filled  with  dry  gas,  and  that  not  the  slightest  trace  of  moist- 
ure should  exist.  Mr.  Hicks  said  that,  although  he  had  made 
hundreds  of  tubes  with  Torricellian  vacua,  he  never  knew 
one  to  fail  showing  stratification  and  white  light  when  the 
tube  was  thoroughly  clean  and  free  from  moisture. —  Quar. 
Jour.  Meteor.  Soe.y  II.,  April,  1874. 

THE   THERMAL   CONDUCTIVITY  OP  MERCURY. 

Herwig  has  been  continuing  the  inquiry  previously  insti- 
tuted as  to  whether  the/ thermal  conductivity  of  mercury 
varies  with  the  temperature — a  question  of  much  moment  in 
connection  with  the  reliability  of  the  indications  of  the  toer- 
cunal  thermometer  at  different  temperatures.  He  finds  that 
between  40°  and  160°  Centigrade  the  heat-conducting  power 
of  pure  mercury  is  perfectly  constant.  He  is  now  occupied 
in  a  series  of  experiments  to  show  how  far  solid  metals  differ 
in  their  behavior  from  mercury. — 13  A,JFib.  27, 1876,  222. 

A   NEW   SOURCB   OP   ERROR  WITH   THE   MERCUBIAL  THER- 

MOMETEB. 

Mr.  J.  M.  Morgan,  in  employing  a  mercurial  thermometer 
in  the  operation  of  distillation,  the  instrument  being  in- 
serted into  the  apparatus  to  such  a  depth  that  the  whole  of 
the  quicksilver  thread  was  surrounded  by  heated  vapore, 
observed  after  the  operation  had  continued  for  several  days 
that  the  temperature  registered  was  too  low  by  3°.  An  ex- 
amination showed  that  this  error  was  due  to  the  fact  that 
a  portion  of  the  mercury  had  vaponzed  and  condensed  in 
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the  upper  part  of  the  tube  which  was  not  exposed  to  the 
heat  of  the  operation.  When  the  portion  condensed  in  the 
upper  end  of  the  tube  was  united,  by  cautious  tapping,  with 
the  main  column,  the  instrument  again  registered  correctly. 
The  observer  of  this  phenomenon  determined  thereupon  by 
experiment  that  a  quantity  of  mercury  corresponding  to  from 
1°  to  15°  will  be  volatilized  in  the  manner  described  if  the 
mercury  column  of  a  thermometer  is  exposed  for  several  days 
to  a  temperature  of  from  60**  to  100°  Centigrade.  This  obser- 
vation is  woilhy  of  the  special  attention  of  experimenters, 
since  the  small  quantity  of  mercury  thus  condensed  in  the  up- 
per end  of  the  thermometer  tube  may  be  readily  overlooked, 
and  thus  give  rise  to  serious  errors  of  observation. — JFrese- 
nitia^s  Zeitsch,far  AncUyt.  Chem,^  XIV.,  81. 

BELIABILITY   OF   6I£M£LNs's   PYBOMETES. 

The  Siemens  pyrometer  has  been  subject  to  a  careful  in- 
vestigation by  a  committee  of  the  British  Association,  in 
order  to  decide  whether  or  not  the  resistance  is  altered  after 
exposure  to  high  temperatures.  Four  instruments  were  ex- 
amined, three  of  which  wero  found  to  be  considerably  altered 
after  having  been  exposed  to  a  high  temperature ;  the  fourth 
gave  results  showing  it  to  be  sufficient  for  industrial  ap- 
plication, if  not  for  strictly  scientific  observations. — 12  Jl, 

X,  378.  

• 

A  XEW  MEBCUBIAL    MINIiyLUM  AND  MAXIMUM    THEBMOMETEB. 

Mr.  Denton  describes  a  maximum  and  minimum  thermom- 
eter combined  in  one,  by  which  both  registrations  of  tempcr- 
atui'e  are  obtained  from  one  mercurial  bulb,  both  indices  are 
moved  by  the  mercury  pressing  on  their  ends,  and,  inde- 
pendent of  the  self  registering  feature,  the  actual  tempera- 
ture is  shown,  at  any  moment,  by  two  separate  columns  of 
mercury.  In  the  construction  of  the  instrument  the  tube 
of  the  maximum  thermometer  is  bent  at  the  top  and  turned 
downward,  and  dips  into  an  hermetically  sealed  chamber, 
which  is  itself  more  than  half  filled  with  mercury.  An  in- 
crease of  temperature  raises  the  index  of  the  maximum  ther- 
mometer and  pushes  down  the  mercury  in  the  other  leg  of 
the  tube.  A  diminution  of  temperature  leaves  the  maximum 
index  in  its  place,  and  allows  the  mercury  in  the  other  log 

G2 
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of  the  tube  to  rise,  pushing  up  with  it  its  index,  which  is,  in 
its  turn,  left  in  its  place  where  the  maximum  thermometer 
has  passed.  The  graduations  of  the  second  or  minimum  stem 
of  the  thermometer  are  counted  downward,  and  those  of  the 
maximum  stem  are  counted  upward.  As  constructed  by 
Casella,  it  is  said  this  instrument  is  extremely  sensitive,  con- 
venient, and  reliable. —  Qicar,  Jour.  Meteor,  Soc,  of  London^ 
1875,  n.,  193.  

NEW   6ELF-BEC0BDING  THSBMOMETEB. 

In  constructing  a  thermometer  in  which  the  dilatation  of 
the  metal  shall  give  the  measure  of  the  temperature  of  the 
air,  Tremeschini  states  that  he  has  endeavored  to  eliminate 
the  inconvenience  peculiar  to  the  nature  of  glass  by  making 
use  of  a  metallic  band  as  an  indicator  of  the  temperature. 
In  his  thermometer,  which  he  exhibited  lately  to  the  French 
Meteorological  Society,  he  employs  a  band  of  copper  slightly 
platinized  in  order  to  preserve  it  from  oxidation.  This  band 
is  nine  centimeters  long  and  seven  millimeters  broad,  and  has 
a  thickness  of  one  twentieth  of  a  millimeter,  and  is  therefore 
extremely  sensitive  to  atmospheric  temperaturo  changes: 
it  is  coiled  about  a  central  axis,  very  much  like  the  hair- 
spring of  a  watch,  and  is  contained  within  a  case  similar 
to  that  of  an  ordinary  aneroid  barometer.  The  temperature 
is  read  on  the  face  of  the  thermometer  by  an  index,  which 
may  even  describe  an  entire  circle  in  passing  from  —40^  to 
+  100°  Fahrenheit. — N^ouv.  Meteor.^  1875, 14. 

ON  THE   EXPANSION   OF  INDIA  RUBBER  BY   HEAT. 

According  to  the  studies  of  Schmulewitsch,  based  in  part 
on  the  studies  of  Puschl  and  Exner,  as  well  as  his  own  ex- 
periments, the  somewhat  anomalous  behavior  of  caoutchouc 
under  the  influence  of  heat  may  be  expressed  by  the  follow- 
ing four  propositions:  First,  caoutchouc  is  a  body  whose 
density  is  a  minimum  at  a  certain  temperature.  Second,  this 
minimum  temperature  changes  with  the  mechanical  exten- 
sion, being  lower  the  more  the  body  is  extended  by  the  ap- 
plication of  some  external  force.  Third,  in  the  case  of  caout- 
chouc unexposed  to  any  strain,  the  temperature  of  the  min- 
imum density  is  higher  than  ordinary  temperatures,  but 
approaches  the  latter  by  heating ;  its  co-efficient  of  expan- 
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sion  is  positive,  but  diminishes  with  increa&ing  temperature. 
Fourth,  in  the  case  of  strongly  extended  caoutchouc,  the 
temperature  at  which  its  density  is  a  minimum  is  lower  than 
ordinary  temperatures ;  its  co-efficient  of  expansion  is  there- 
fore negative  at  the  latter  temperature,  and  increases  nu- 
merically with  the  temperature. — 19  C,  VIIL,  146. 

OS  THE   >[0L£CULAB   HEATS   OF   SIMILAR   COMPOUNDS. 

Professor  F«  W.  Clarke  states  that  as  the  result  of  an  ex- 
tensive coinparigon  between  the  molecular  heats  of  similar 
compounds,  he  tinds  that  these  have  equal  values,  not  at  the 
same  temperature,  but  at  what  are  called  corresponding  tem- 
perjtureS)  which  are  at  equal  or  nearly  equal  distances  from 
the- respective  melting  points. — JSiUl.  Phil.  Soc.  Washington^ 
Jjune^  1874.  

ON  THB   BEPUlilON  DUB   TO  HEAT. 

In  his  reply  to  the  criticism  of  Professor  Reynolds,  Pro- 
fessor Crookes  states  that  abundant  observations  which  have 
been  accumulated  by  him  during  some  years  appear  in  every 
way  to  contradict  the  t,heory  that  the  phenomena  observed 
by  him  are  due  either  to  air-currents  existing  within  vacuum 
tubes  or  to  electrical  phenomena.  As  to  the  theory  of  Pro- 
fessor Reynolds,  that  the  effects  are  the  results  of  evapora- 
tion and  condensation,  he  satisfactoiily  shows  that  while 
this  explanation  might  sometimes  be  admissible,  yet  in  gen- 
eral it  requires  the  adoption  of  assumptions  that  seem  to  be 
wholly  at  variance  with  the  facts.  He  concludes  by  stating 
his  belief  that  the  repulsion  observed  by  him  as  accompany- 
ing the  radiation  of  heat  and  light  is  directly  due  to  the 
impact  of  the  waves  upon  the  surface  of  the  moving  mass, 
and  is  not  a  secondary  effect  through  the  intervention  of  air- 
currents,  or  electricity,  condensation,  etc.  Whether  the  aethe- 
real  waves  actually  strike  the  object  moved,  or  whether  at 
the  boundary  of  the  surface,  solid  or  gaseous,  there  are  in- 
termediate layers  of  condensed  gas  which,  taking  up  the 
blow,  pass  it  on  to  the  layer  beneath,  are  problems  the  solu- 
tion of  which  must  be  left  to  further  research  ;  and,  without 
insisting  upon  any  theory  of  his  own,  he  proposes  it  merely 
as  ^  useful  working  hypothesis.  Any  theory  will  account 
for  some  facts,  but  only  the  true  explanation  will  satisfy  jrtl 
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the  conditions  of  the  problem,  and  this  can  not  be  said  of 
either  of  the  theories  which  have  thus  far  been  discussed. 
To  quote  the  eloquent  language  of  Sir  Humphrey  Davy, 
"When  I  consider  the  variety  of  theories  which  may  be  form- 
ed on  the  basis  of  one  or  two  facts,  I  am  convinced  it  is  the 
business  of  the  true  philosopher  to  avoid  them  altogether. 
It  is  more  laborious  to  accumulate  facts  than  to  reason  con- 
cerning them ;  but  one  good  experiment  is  of  more  value 
than  the  ingenuity  of  a  brain  like  Newton's.*' — 7  ^,  XL VIII, 
94.  ^ 

THE   SPECIFIC  HEAT  AND   CUBIC   EXPANSION   OP  BODIES. 

Mr.  Walter  Spring  communicates  to  the  Royal  Academy 
of  Belgium  the  following  note  with  reference  to  the  specific 
heat  of  bodies.  He  states  that  he  sought  to  determine 
whether  there  were  any  relation  between  the  specific  heats 
and  the  co-efficients  of  cubic  expansion  by  heat.  He  arrives 
at  very  beautiful  results,  both  practically  and  theoretically. 
For  instance,  the  computations  which  he  makes  of  the  spe- 
cific heats  of  mercury  and  of  graphite  agree  to  the  fourth 
decimal  place  with  the  observations  of  Regnault,  Dulong, 
and  Petit.  He  concludes  that  the  product  obtained  by  mul- 
tiplying the  specific  heat  of  any  body  by  its  atomic  weight 
can  not  be  constant,  since  the  specific  heat  is  itself  a  func- 
tion of  a  variable  factor. — Bulletin  of  the  Hoyal  Academy 
of  Belgium^  1874,294.        

LIGHTXINO-CONDUCTORS. 

In  a  few  remarks  upon  the  action  of  lightning-conductors, 
Secchi,  the  well-known  astronomer,  describes  the  storm  of 
November,  1872,  in  which  the  cathedral  and  palace  of  Alatri 
were  struck  by  lightning,  these  structures  having  been  free 
from  such  visitations  for  many  years.  The  damage  done  on 
this  occasion  was,  as  he  shows,  due  in  great  measure  to  the 
fact  that  the  lightning-rods,  instead  of  being  directly  con- 
nected with  the  metallic  gutters  and  other  portions  of  the 
roof,  were  isolated  from  them.  The  fluid,  therefore,  sought 
to  make  its  own  way  to  such  other  good  conductors  as  were 
near.  After  quoting  other  instances,  he  expressed  the  opin- 
ion that  the  conditions  most  favorable  to  safety  consist  in 
joining  the  lightning-rod  directly  to  all  the  metallic  portions 
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of  the  roof,  and  especially  to  the  i*ain-water  pipes,  in  order 
that  greater  facility  may  be  offered  to  the  electric  fluid  in 
its  passage  to  the  earth. — American  Engineer^  L,  122. 

ATMOSPHBRIC   ELECTBICITY  IN  SPrFZBEBGEX. 

In  reference  to  the  observations  of  atmospheric  electricity 
in  high  northern  latitudes,  in  which,  as  yet,  our  instruments 
have  generally  given  negative  results,  Wijkander  states 
that  the  late  Swedish  polar  expedition  gave  special  atten- 
tion to  this  subject,  and  that  all  their  observations  show 
that  at  relatively  high  temperatures  the  air  conducts  elec- 
tricity very  well,  to  which  fact  is  ascribed  the  absence  of 
lightning  and  the  presence  of  the  Northern  Lights.  It  has 
been  said  that  these  latter  phenomena  depend  upon  the 
great  moisture  of  the  air  in  these  regions ;  but  it  seems  clear 
that  the  polar  light  is  conditioned  by  other  circumstances, 
since  the  same  temperature  and  the  same  degree  of  humidity 
do  not  bring  forth  these  results  in  other  latitudes. — 19  C^ 
Vn.,  422.  

VELOCITY   OF  THE  TBANSMISSION   OF   ELECTEIC  FOSOE. 

The  question  as  to  whether  electric  and  magnetic  forces 
require  sensible  time  to  exert  their  influence,  at  a  distance, 
has  been  made  the  subject  of  numerous  investigations,  one  of 
the  most  interesting  of  which  is  that  of  Herwig,  who  has 
endeavored  to  conduct  experiments  upon  as  large  a  scale 
as  possible.  The  preliminary  results  to  which  ho  was  led 
have,  he  thinks,  justified  him  in  formulating  the  conclusion 
that  if  the  terrestnal  magnetic  influence  has  any  definite 
velocity  of  transmission  whatever,  it  must  be  at  least  at  the 
rate  of  half  a  million  of  miles  per  second  ;  and  that  the  in- 
fluence of  the  earth's  magnetism  at  any  point  of  the  earth's 
sni-face  attains  its  full  degree  within  ^^  of  a  second.-^19 
(7,  VIIL,  30.  

EDLUKD's  theory  of  the  nature   of  ELECrRICITY. 

In  a  report  on  the  theory  lately  advanced  by  Professor  Ed- 
lund  as  to  the  nature  of  electricity.  Dr.  Emsmann  states  that 
apparently  Edlund  has,  in  this  matter,  taken  such  a  step  for- 
ward as  was  made  when  previous  investigators  were  nble, 
by  means  of  one  nether,  to  explain  both  optical  and  thermal 
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phenomena.  Edland's  tbeoiy  consists  essentially  in  ascrib- 
ing: to  the  aathcr  itself  an  ineitia  which  necessitates  a  slisht 
interval  of  time  in  order  to  affect  its  movement.  The  flow 
of  8Bther  from  one  body  to  another  explains  the  electro-dy- 
namic phenomena,  while  its  abundance  or  deficiency  in  any 
body  serves  to  explain  the  electro-static  phenomena.  As 
regards  the  chemical  influence  of  the  galvanic  current,  it 
is  assumed  that  the  electricity  has  an  equal  influence  upon 
the  bodies  that  are  to  be  separated  or  combined  by  it.  The 
rotation  of  the  plane  of  polarization  of  light  is  elucidated 
by  the  simple  assumption  that  the  electric  sBther  is  not  dif- 
ferent from  the  optical  SBther,  and  it  must  be  acknowledged 
that  Edlund's  theory  is  based  upon  well-known  facts,  and  is 
distinguished  by  its  simplicity  and  sufficiency. — 7  (7,  X.,  402. 

ON   THE   ELECTRICITY   OF  MINERAL  WATERS. 

Professor  Theury,  of  Geneva,  and  Dr.  Minnich  have  con- 
ducted some  remarkable  experiments  in  reference  to  the 
electrified  condition  of  the  mineral  waters  of  certain  springs, 
respecting  one  of  which,  the  Stadthof,  near  Baden,  in  Switzer- 
land, they  state  that  their  experiments  show  that  the  warm 
water  at  its  escape  from  the  soil  is  quite  strongly  electrified, 
it  being  negatively  electrified  with  reference  to  the  electric 
current  at  the  thermal  spring  at  Limmat.  The  currents 
observed  by  them  are  not  the  result  of  any  thermo-electric 
action,  nor  are  they  the  result  of  any  special  electric  chem- 
ical action  between  the  carbonic  acid  gas  and  the  platinum 
electrode,  but  appear  to  them  to  be  peculiar  to  the  spring- 
water  itself.— 13  i?,  III.,  186. 

THE   STRATIFICATION   OP   ELECTRIC   DISCHARGES  IN  VACUO. 

Messrs.  De  la  Rue,  Miller,  and  Spottiswoode  have  conduct- 
ed a  long  series  of  investigations  looking  to  the  ascertain- 
ment of  the  cause  of  the  stratification  of  electrical  discharges 
in  vacuo.  Without  bringing  their  investigations  to  a  close,  or 
pointing  out  any  conclusions  as  distinctly  reached,  it  is  evi- 
dent from  their  experiments  that  the  stratification  is  due  to  a 
peculiarity  in  the  flow  of  the  electricity,  which  flow  is  apparent- 
ly of  the  nature  of  an  intermittent  discharge,  whose  period- 
ical overflows,  so  to  speak,  take  place  at  very  short  intervals, 
and  whenever  the  current  acquires  strength  enough  to  over- 
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come  the  resistance  offered  by  the  rarefied  mediam  through 
which  it  must  flow.  

SABTH-CUBBENTS   ON  TELE6BAPHIC  LINES. 

The  Asiatic  Society  of  Beugal,  in  consideration  of  the  im- 
portant labors  of  Mr.  Schwendler,  has  taken  steps  to  influ- 
ence the  government  of  India  to  especially  investigate  the 
subject  of  earth-currents  on  telegraph  lines — a  work  which 
ought,  in  the  interest  both  of  science  and  art,  to  be  taken 
up  not  only  by  the  European  governmental,  but  by  American 
piivate  telegraph  companies. 

ON   UNILATEBAL   CONDUCTIVITY   OP   ELECTBICirT. 

While  engaged  in  other  work,  Dr.  Schuster  states  that  he 
met  with  an  irregularity  which  seemed  to  be  of  such  a  pecul- 
iar nature  that  he  subjected  it  to  a  separate  investigation ; 
although  he  is  not  yet  able  to  raise  this  phenomenon  above 
the  rank  of  an  irregularity,  yet  his  experiments  leave  no 
doubt  as  to  the  fact.  It  seems  to  him  clear  that  the  current 
produced  by  an  electro-motive  force  in  a  circuit  composed 
entirely  of  copper  wires,  joined  together  by  means  of  bind- 
ing screens,  may  under  certain  circumstances  be  different 
from  the  current  produced  by  the  same  electro-motive  force 
acting  in  an  opposite  direction.  He  calls  this  phenomenon 
^'Unilateral  Conductivity.''  The  most  plausible  explanation 
seems  to  him  to  be  that  a  thin  layer  of  air  may  sometimes 
intervene  between  the  two  wires  that  are  screwed  together, 
an  explanation  that  has  been  confirmed  by  some  experiments, 
while  others  show  that  it  is  insufiicient. — 7  A^  XLYUL,  246. 

THE   ELECTBIG   CHAB6E    OF   A   CONDUCTING  WIBE. 

•  The  researches  of  various  physicists  have  proved  that  an 
electric  current,  before  it  can  circulate  in  any  conductor, 
must  charge  it  electrically,  and  consequently  in  the  entrance 
of  a  current  into  the  circuit  two  periods  are  distinguished. 
In  the  firat  the  wire  is  charged,  the  current  passing  through 
a  variable  state  until  it  gradually  acquires  its  normal  value. 
In  the  second  period  the  current  has  become  constant,  and 
its  value  depends  on  the  conditions  determined  by  Ohm's 
law.  According  to  Villari,  the  first  or  variable  state  has  no 
constant  duration ;  it  increases  with  the  length  and  condition 
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of  the  circuit,  and  also  with  the  so-called  co- efficient  of 
charge  of  the  wire,  which  co- efficient  is  measured  by  the 
quantity  of  electricity  necessary  to  give  a  unit's  charge  to  a 
unit's  length  of  wire.  This  co-efficient  of  charge  varies  with 
every  metal,  and  with  it  varies  the  duration  of  the  current's 
variable  state ;  the  quantity  of  electricity  which  the  current 
consumes  to  establish  itself  is  with  the  diffi^i'ent  metals  also 
variable. — 1 8  A^  XX.,  4.     

THE   ACTION  OF  ELECTBICITY  ON  PHOSPHORUS. 

In  1860  Dr.  Giessler  endeavored  to  show  that  electricity 
of  itself  can  effect  the  conversion  of  ordinary  phosphorus 
into  amorphous  phosphorus.  An  apparatus  recently  de- 
vised by  Schwendler  shows  that  the  conversion  of  the  phos- 
phorus is  effected  even  by  the  inducing  action  of  the  cur- 
i^nt  of  electricity.  For  this  purpose  the  ends  of  two  con- 
ducting wires  are  inserted  into  exhausted  spheres  in  which 
there  is  no  phosphorus.  These  spheres  are  inclosed  in 
othei's,  and  the  space  between  (likewise  exhausted  of  air) 
contains  the  phosphorus,  which  is  therefore  completely  shut 
off  from  the  conducting  wires  by  a  screen  of  glass.  On 
the  passage  of  a  current  the  sides  of  the  spheres  become 
coated  with  amorphous  phosphorus.  It  may  be  considered 
demonstrated  that  this  convei*sion  is  effected  neither  by  the 
light  nor  by  the  heat  that  accompany  the  current,  but  ex- 
clusively by  the  electricity  itself 

THE  DIFFERENCES  BETWEEN  VOLTAIC  AND  FRICTIONAL 

ELECTRICITIES. 

In  reference  to  the  difference  between  electricity  develop- 
ed by  friction  and  that  developed  in  the  galvanic  battery,  it 
lias  long  been  remarked  that  the  former,  or  electricity  of 
high  tension,  as  it  is  called,  excels  the  other  in  the  develop- 
ment of  light  by  the  electric  spark,  and  has  a  stronger  phys- 
iological effect  upon  the  ner\'es  and  muscles,  while  its  chem- 
ical, thermic,  and  electro-magnetic  effects  are  much  weaker. 
A  further  difference  between  these  two  sources  of  electricity 
consists  in  this,  that  the  galvanic  cun*ent  follows  the  law  of 
Ohm,  varying  its  intensity  with  the  resistance  between  its 
poles,  while  the  current  from  the  electric  machine,  as  was 
shown  by  Gauss,  remains  constant,  no  matter  how  great  the 
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resistance  of  the  bodies  penetrated  by  it.  The  study  of  the 
failure  of  Ohm's*  formula  in  this  case  has  been  the  subject  of 
an  investigation  by  Rossetti,  who,  among  many  other  con- 
clusions, establishes  the  following  principles :  In  one  and  the 
same  series  of  experiments,  conducted  under  identical  cir- 
cumstances with  reference  to  atmospheric  humidity,  the  in- 
tensity of  the  current  excited  by  the  electric  machine  is 
nearly,  but  not  exactly,  proportional  to  the  velocity  of  the 
revolving  disk.  The  relation  between  the  velocity  of  the 
disk  and  the  intensity  of  the  current  is  not  independent  of 
the  moisture  in  the  air,  but  vanes  sensibly  therewith,  the 
number  of  turas  the  disk  must  make  in  a  second,  in  order 
that  a  current  of  constant  intensity  may  be  developed,  is 
greater  on  moist  than  on  dry  days.  The  work  required  to 
make  the  electric  machine  active  is  exactly  proportional  to 
the  intensity  of  the  current,  assuming  that  the  humidity  re- 
mains the  same.  The  ratio  between  the  work  and  the  in- 
tensity of  the  current  diminishes  with  increasing  moisture, 
so  that  in  order,  on  a  moist  day,  to  obtain  a  cnn'ent  of  given 
intensity,  there  may  indeed  be  required  a  greater  velocity 
of  rotation ;  but  equally  is  it  true  that  a  less  amount  of  work 
would  be  expended,  so  that  the  electric  machine  is  more 
economical  on  moist  days  than  on  dry. — 19  C,  VIII.,  140. 

NEW  MODIFICATION   OP  THE   LECLANCh6   BATTERY. 

M.  Kern,  of  St.  Petersburg,  after  detailing  several  grave 
objectionable  qualities  of  the  Leclanch6  cell,  at  present  very 
popular  for  telegraphic  and  other  uses,  recommends  the  fol- 
lowing modification,  which  he  claims  will  act  very  constant- 
ly. Two  parts  of  well-washed  coke  and  one  of  manganese 
dioxide,  in  the  state  of  powder,  are  well  mixed  together  with 
a  small  quantity  of  water  acidulated  with  some  drops  of 
nitric  acid,  and  the  mixture  is  then  pressed  into  a  cylindrical 
mould  of  suitable  size.  The  resulting  coke-manganese  cylin- 
ders are  dried  in  a  warm  place,  but  not  over  a  fire,  as  a  strong 
heat  will  decompose  the  peroxide.  The  dried  cylinders  are 
placed  in  glass  jars  containing  concentrated  solution  of  am- 
monium chloride,  and  surrounded  with  zinc  plates  curved  in 
the  usual  manner.  By  this  arrangement  the  use  of  porous 
cells  is  avoided,  and  a  battery  of  such  elements  acts  more 
constantly, besides  which  the  construction  is  materially  cheap- 
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ened.  For  the  glass  jar,  tbe  author  farthermore  sabstitates  a 
wooden  box  of  the  same  size,  coated  with  a  mixture  of  wax, 
two  parts ;  resin,  ten  parts ;  red-lead,  two  parts ;  and  gypsum, 
one-sixth  part. — 1  -4,  XXXL,  203. 

SIMPLE   METHOD   OF  MAKING  CARBON  CELLS. 

Mr.  Symons  gives  the  following  method,  as  practiced  by 
himself,  for  constructing  plates  or  cells  of  c^bon  of  any  re- 
quired shape  and  size,  such  as  are  used  in  galvanic  batteries. 
'  With  a  sirup  of  equal  quantities  of  lump  sugar  and  water, 
mix  wood  charcoal,  in  powder,  with  about  equal  parts  of  the 
light  powder  called  vegetable  black.  The  mixture  should 
bang  well  to  the  moulds  dipped  into  it,  and  yet  be  suffi- 
ciently free  to  form  itself  into  a  smooth  surface.  Moulds  of 
the  cells  required  are  made  of  stiff  paper,  and  secured  by  wax 
or  shellac.  These  moulds  are  dipped  into  the  carbon  sirup, 
so  as  to  cover  the  outside  only,  and  then  allowed  to  dry. 
This  dipping  and  drying  ought  to  be  repeated  until  the 
cells  are  sufficiently  thick ;  when  well  dried  they  are  buried 
in  sand,  and  baked  in  an  oven  hot  enough  to  destroy  the 
paper  mould.  After  being  cleared  from  the  sand  and  burned 
paper,  the  cells  are  soaked  for  some  hours  in  diluted  hydro- 
chloric acid,  and  again  well  dried,  then  soaked  in  sugar 
sii-up.  When  dried,  they  are  packed  with  sand  in  an  iron 
box,  gradually  raised  to  a  white  heat,  and  left  to  cool.  If 
some  of  the  cells  be  cracked,  they  need  not  be  rejected,  but 
covered  with  paper  or  plaster  and  dipped  into  melted  paraffin* 
Rods  or  plates  of  carbon  can  be  made  by  a  similar  process. 
The  carbon  thus  made  will  be  found  to  have  a  good  metallic 
ring,  and  a  brilliant  fracture. — 12  A^  XL,  8. 

NEW  ABSOLUTE   GALVANOMETER. 

An  absolute  galvanometer  is  described  by  Professor  Guth- 
rie, as  constructed  for  him  by  the  Messrs.  Elliott.  Its  princi- 
ple consists  in  the  determination  of  the  strength  of  the  cur- 
rent, by  the  measurement  of  the  mechanical  force  necessary 
to  bring  to  within  a  given  distance  of  one  another  two 
electro-magnets  which  are  affected  by  the  current  in  such 
a  manner  that  they  repel  one  another.  The  galvanic  cur- 
rent whose  force  is  to  be  measured  coils  around  two  fixed 
soft  iron  masses,  rendering  them  magnetic,  and  then  around 
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two  movable  soft  iron  masses  suspended  by  a  yertical  thread. 
Many  of  the  laws  of  electro-dynamics  may  be  readily  illus- 
trated by  this  instrument,  and  not  only  may  different  cur- 
rents be  compared  with  the  greatest  accuracy,  but  the  ab- 
solute mechanical  value  of  the  current  may  be  at  once  ar- 
rived at.— 7  A,  XLVIIL,  297. 

BABTH   CUBBENTS   IN  TELE6BAPH  LINES. 

Mr.  Schwendler,  who  in  1868  was  intrusted  with  the  in- 
troduction of  a  system  of  testing  telegraph  lines  in  India, 
took  that  opportunity  to  do  his  work  so  thoroughly  as  to 
secure  all  the  data  necessary  for  the  quantitative  determi- 
nation of  the  electro-motive  force  on  the  line.  Over  10,000 
determinations  have  been  made  during  the  past  six  years, 
and  he  deduces  from  these  the  conclusion  that  all  the  lines 
in  India  are  affected  by  natural  cuiTents  of  electricity.  These 
currents  are,  as  it  were,  a  negative  or  copper  cun*ent,  flowing 
from  the  east  to  the  west.  The  strength  of  the  natural  cur- 
rent is  very  variable,  even  on  the  same  line.  The  direction 
is  also  variable,  but  far  more  constant  than  the  strength. 
The  variations  in  6ti*ength  and  direction,  on  parallel  lines 
of  telegraph,  are  very  uniform.  The  prevailing  direction 
of  the  current  is  generally  also  the  direction  of  the  maxi- 
mum curi-ent.  He  considers  himself  now  fully  justified  in 
establishing  further  improvements  for  the  purpose  of  minute- 
ly investigating  these  currents,  and  his  propositions  having 
been  strongly  urged  upon  the  attention  of  the  Indian  gov- 
ernment, have  been  favorably  received  by  it. — I^oc,  Asiatic 
Soc  Bengal^  June^  1874, 146. 

VABIATIONS   OF   SHIPS'   COMPASSES. 

Sir  William  Thomson  communicates  to  the  British  As- 
sociation for  the  Advancement  of  Science  an  investigation 
of  the  perturbations  of  the  compass  produced  by  the  rolling 
of  the  ship — the  so-called  "  heeling  error "  which  has  been 
studied  by  Airy  and  Smith.  This  heeling  error  may  be 
defined  as  the  angle  between  the  directions  for  the  ship  up- 
right and  the  ship  inclined,  the  resultant  of  the  horizontal 
magnetic  forces  of  the  earth  and  the  ship  at  the  position  of 
the  compass — a  definition  that  would  be  rigorous  for  a  com- 
pass supported  on  a  point  in  the  ordinary  manner,  if  this  bear- 
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ing-point  were  carried  by  the  ship  uniformly  in  a  straight  line, 
and  is  sufficiently  approximate  when  the  compass  is  placed 
in  the  ship's  axis  of  rolling.  The  peilurbation  produced  in 
the  compass  by  this  rolling  will  be  solely  that  due  to  the  va- 
riation of  the  horizontal  component  of  the  ship's  magnetic 
force.  Such  a  position  of  the  compass  would  have  one  great 
advantage,  viz.,  that  the  application  of  proper  magnetic  cor- 
rectors adjusted  by  trial,  to  do  away  with  the  rolling  error, 
would  also  perfectly  correct  the  heeling  error. — 7  -4,  XLVITT., 
364.  

THE  FORMATION   OF  MAGNETS  BY   ELECTBOLTSIS. 

In  a  recent  notice  of  the  labors  of  Jacobi,  Beetz  considers 
the  question  of  the  formation  of  magnets  by  electrolysis. 
The  latter  states  that  on  causing  iron  to  be  deposited  by  gal- 
vanic action  in  the  interior  of  a  coil,  he  subsequently  found 
the  iron  to  be  magnetic.  To  secure  this  result  his  cathode  was 
a  plain  metallic  plate,  opposed  to  a  similar  iron  plate  which 
acted  as  a  node.  An  attempt  by  Jacobi  to  produce  similar 
action  seems  to  have  failed,  and  the  reason  for  its  failure  is 
explained  by  Beetz  as  resulting  principally  from  the  fact 
that  the  electrodes  employed  by  Jacobi  were  of  such  a  nat- 
ure, and  so  arranged,  that  it  was  impossible  to  induce  any 
magnetism  in  the  iron  deposited  between  them  ;  in  fact,  the 
molecules  of  the  latter  were  deposited  in  a  magnetic  shade 
so  intense  that  less  than  0.01  of  the  electro-motive  force  af- 
fected it. — Poggendorff  An7ialen^QlAl,y  486. 

MEASUBEMENTS   OF  TERBESTBIAL  MAGNETISM. 

Attention  is  called  by  Braun  to  the  practicability  of  ap- 
plying the  inclinatoriura  to  the  determination  of  the  inten- 
sity of  terrestrial  magnetism.  This  was  first  suggested  and 
applied  by  Lament  and  Lloyd,  but  seems  to  have  been  gen- 
erally neglected.  Braun,  however,  shows  that  both  theory 
and  practice  agree  in  proving  that  this  method  allows  of 
the  same  degree  of  accuracy  as  that  attainable  by  the  best 
magnetometers.  In  detail  he  finds  that  Lloyd's  method 
gives  the  total  intensity  more  accurately  than  the  horizontal 
intensity,  but  by  the  magnetometer  method  the  reverse  is 
the  case.  The  accuracy  of  the  results  obtained  by  Braun 
is  attributed,  in  part,  to  the  great  perfection  of  the  incli- 
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nation  needles  that  are  now  made  in  England^  and  he  rec- 
ommends earnestly  the  inclinatorium  as  a  portable  magnetic 
instrument^  upon  the  scora  of  accuracy,  convenience,  and 
cheapness;  since  with  it  one  may  make  a  complete  series 
of  magnetic  observations,  without  also  caiTying  declinome- 
ter, magnetometer,  reflecting  circle,  theodolite,  or  clock.  A 
simple  addition  to  the  instrument  even  allows  him  to  make 
absolute  as  well  as  relative  determinations. — Poggenxdorff 
Annaleriy  CLII.,  619.  

NSW    METHOD    OF    INVESTIGATING    TEBBESTBIAL    MAGNETISM. 

In  an  inaugural  dissertation  of  Dr.Haanel,  of  Albion,  Mich- 
igan, recently  printed  at  Breslau,  Germany,  the  advantages 
of  the  galvano-metric  method  for  the  determination  of  the 
earth's  magnetism  and  its  oscillations  are  elucidated;  he 
concludes  that  the  method  is  well  adapted  to  such  determina- 
tions, and  that  it  will  recommend  itself  by  the  following  ad- 
vantages: The  instrumental  constants  need  be  determined 
only  once  for  all  subsequent  observations;  the  oscillations 
of  the  declination  may  be  eliminated  by  properly  arranging 
the  observations;  Gauss's  method  of  counting  the  vibrations 
is  dispensed  with ;  the  magnetic  power  of  the  coil  can  be 
increased  or  diminished  at  pleasure ;  and  the  oscillations  of 
the  coil  are  under  perfect  control  of  the  observer. — Ilaaml^s 
Inaugural  Dissertation ^  Breslau^  1 873, 1 28. 

THE   EFFECT   OF   MAGNETISM   ON  THE    ELECTBIC   DISCHABGE. 

The  last  work  published  by  A.  De  la  Rive  relates  to  this 
subject,  in  the  early  development  of  which  he  took  so  active 
a  part,  namely,  the  effect  of  magnetism  on  the  electric  dis- 
charge when  the  latter  takes  place  through  a  rarefied  gas. 
In  an  earlier  memoir  on  this  subject  he  studied  the  case  of 
the  magnet  acting  upon  a  discharge,  the  latter  being  perpen- 
dicular to  the  magnet.  He  showed  that  in  this  case  the 
magnetism  produced  not  only  a  deviation  of  the  luminous 
jet,  but  its  condensation,  its  more  intense  brilliancy,  and  a 
notable  diminution  of  the  elastic  force  of  the  gas  in  the  por- 
tion of  the  discharge  which  is  more  directly  submitted  to 
the  magnetic  action.  This  augmentation  of  intensity  vanes 
with  the  nature  of  the  gas.  It  is  least  with  hydrogen  and 
greatest  with  air ;  that  is  to  say,  the  effect  is  more  marked 


166     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

in  proportion  as  the  gas  is  a  less  good  conductor  of  electric- 
ity, and  the  effect  is  more  considerable  on  that  portion  of  the 
discharge  near  the  electrode  than  upon  the  rest  of  the  col- 
umn. The  electric  conductivity  of  the  gas  also  diminishes, 
owing  to  the  action  of  the  magnet,  and  by  a  quantity  that 
varies  very  notably  with  the  nature  of  the  gas,  being  so  much 
more  considerable  as  the  gas  is  a  better  conductor  of  electric- 
ity. As  the  result  of  his  later  investigations,  De  la  Rive  finds 
that  when  the  magnet  is  presented  to  the  gas  influenced  by 
the  electric  discharge  in  such  a  way  that  the  axis  of  the 
magnet  is  not  perpendicular,  but  parallel  to  the  axis  of  the 
discharge,  and  is,  in  fact,  a  continuation  of  the  latter,  then 
all  the  preceding  phenomena  are  reversed.  Further  experi- 
ments showed  that  a  special  and  peculiarly  intense  resistance, 
having  its  seat  at  the  issue  from  the  negative  electrode,  is 
that  which  is  overcome  by  the  intervention  of  the  magnet 
The  dimensions  of  the  negative  electrode  notably  influence 
the  dimensions  of  the  aureola. — 7  -4,  XL VII.,  464. 

FORMATION   07  KAGNETISM  BY  ELECTBIC   CUBBENT8. 

Some  researches  made  by  Beetz  into  the  possibility  of 
communicating  permanent  magnetism  to  the  iron  deposited 
by  galvanic  currents  have  an  interesting  bearing,  not  only 
upon  chemical,  but  also  upon  geological  theories ;  he  states  as 
the  result  of  investigations  into  the  influence  of  the  chemical 
nature  of  the  solution  employed  as  an  electrolyte,  that  the 
iron  deposited  from  solutions  containing  sal  ammoniac  is  in 
a  peculiar  manner  susceptible  to  the  reception  of  permanent 
magnetism.  If  the  deposition  takes  place  under  the  influence 
of  a  strong  magnetism,  avoiding  injurious  circumstances, 
there  are  formed  from  the  sal-ammoniac  solution  strong 
magnets  of  uniform  structure,  while  from  solutions  having 
no  sal  ammoniac  magnets  are  formed  whose  structure  is  ir- 
regular, and  whose  magnetic  power  is  quite  feeble. — Pog- 
gendorff  Annakn^  CLIL,  494. 

THE  INFLUENCE  OF  A  MAGNET  UPON  THE  GALVANIC  ABOH. 

Messrs.  Delarie  and  Sarasin  have  published  the  result  of 
some  experiments  concerning  the  effects  of  magnetism  on  the 
electric  discharge  through  rarefied  gas  when  the  discharge 
occurs  in  the  prolongation  of  the  axis  of  the  magnet ;  vari- 
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oas  gases,  sealed  up  in  Geissler  tubes,  have  been  experiment- 
ed upon,  the  discharge  from  a  Ruhmkorff  coil  being  allowed 
to  traverse  the  gas.  Changes  occur  in  the  appearance  of  the 
luminous  discharge  where  the  magnet  is  excited;  these 
changes  are  accompanied  by  a  change  in  the  resistance  of- 
fered to  the  current  by  the  gas.  Thus  a  tube  containing  hy- 
drogen permitted  the  passage  of  a  current  marking  twenty- 
five  degrees  on  the  galvanometer  when  the  magnet  was  not 
excited,  but  when  excited  the  galvanometer  reading  was  forty 
degrees.  It  seems  to  be  a  law  that  the  augmentation  in  the 
intensity  of  the  current  is  greater  with  a  gas  which  is  a  good 
conductor  than  with  one  which  is  a  bad  conductor. — 12  A^ 
XL,  19.  

• 

mSW  SOURCE   OF  MAGNETISM. 

M.  Donati  Tommasi  is  authority  for  the  statement  that  if 
a  current  of  steam  at  a  pressure  of  from  five  to  six  atmos- 
pheres is  passed  through  a  copper  tube  of  two  to  three  mil- 
limeters in  diameter,  which  is  spirally  coiled  about  an  iron 
cylinder,  the  latter  is  magnetized  so  effectually  that  an  iron 
needle,  placed  at  the  distance  of  some  centimeters  from  the 
steam  magnet,  is  strongly  attracted,  and  remains  magnetic 
so  long  as  the  steam  is  allowed  to  pass  through  the  copper 
spiral— 6  £,  XV.,  1 876.      

MAGNETIC  PERMEABILITY  OF  IRON,  NICKEL,  ETC. 

Mr.  Rowland,  of  Troy,  New  York,  in  a  paper  on  the  mag- 
netic permeability  of  nickel  and  cobalt,  states  that  the  views 
of  the  English  and  German  philosophers  as  to  the  nature  of 
force  have  given  rise  to  different  ways  of  looking  upon  mag- 
netic induction.  Thus,  the  Germans  would  say  that  this 
action  was  due  in  part  to  two  causes — the  attraction  of  the 
coil  and  the  magnetism  induced  in  the  iron  by  the  coil ;  the 
English,  following  Faraday,  on  the  other  hand,  would  con- 
sider the  substance  in  the  helix  as  merely  conducting  the 
lines  offeree,  so  that  no  action  would  be  exerted  directly  on 
the  compass  needle  by  the  coil ;  but  the  latter  would  only 
affect  it  in  virtue  of  the  lines  of  force  passing  along  its  in- 
terior, and  so  there  could  be  no  attraction  in  a  perfectly  va- 
cant space.  According  to  the  first  theory,  the  magnetization 
of  the  iron  is  represented  by  the  excess  of  the  action  of  the 
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electric  magnet  over  that  of  the  coll ;  while  by  the  second 
theory,  when  the  coil  is  very  close  around  the  iron,  the  whole 
action  is  due  to  the  magnetism  of  the  iron.  The  natural 
unit  of  magnetism  to  be  used  in  the  first  theory  is  that  quan- 
tity which  will  repel  an  equal  quantity  at  a  unit's  distance 
with  a  unit  of  force.  On  the  second  theory,  it  is  the  number 
of  lines  of  force  which  pass  through  a  unit  of  surface  when 
that  surface  is  placed  in  a  unit  field  perpendicular  to  the 
lines  offeree.  As  the  result  of  his  novel  and  very  important 
researches  on  the  effect  of  heat  on  magnetism,  Rowland  states 
that  if  it  were  possible  for  the  magnetism  of  substance  to 
attain  a  maximum  value,  the  co-efficient  of  magnetism  by  in- 
duction would  become,  first,  zero,  and  then  negative,  and  the 
substance  would  then  become  diamagnetic  for  very  high  mag- 
netizing forces.  This  principle,  announced  independently  by 
Maxwell  and  Rowland,  lacks  as  yet  the  confirmation  of  ob- 
servation, although  not  contrary  to  our  experience.  Our 
principal  hope  of  confirming  it  by  obi^ervation  consists  in 
heating  some  body,  and  then  subjecting  it  to  a  very  high 
magnetizing  force,  for  Rowland  has  shown  in  the  case  of  iron 
and  nickel  the  maximum  of  magnetization  of  nickel  and  of 
iron  decreases  as  the  temperature  rises,  at  least  between  the 
limits  of  zero  and  220^  Centigrade.  He  finds  from  observation 
that  if  nickel  is  heated  from  15°  to  220°  Centigrade,  the  mag- 
netization will  increase  if  the  magnetizing  force  is  small,  but 
will  decrease  if  it  is  large.  In  general,  as  the  magnetizing 
force  is  increased,  the  resistance  of  iron,  nickel,  and  cobalt  to 
magnetization  decreases,  until  a  minimum  is  reached  when 
the  metals  have  attained  a  magnetization  equal  to  from  24  to 
30  per  cent,  of  their  maximum  of  magnetization,  and  after 
that  resistance  increased  indefinitely. — 7  -4,  XL VIII.,  32. 

imphovements  in  the  gbamme  magneto-electric  machine. 

The  magneto-electric  machine  invented  by  Gramme,  which 
has  within  the  past  two  years  become  quite  famous,  has  re- 
ceived an  important  improvement  in  that  ordinaiy  magnets 
have  been  replaced  by  the  plate  magnets  invented  by  Jamin, 
which  give  it  a  great  advantage,  not  only  because  of  the 
greater  force  for  the  same  weight,  but  because  of  the  ex- 
treme facility  of  their  construction.  These  plate  magnets 
can  be  built  up  and  taken  apart  in  a  few  minutes,  an  ex- 
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tremely  valuable  feature  when  one  is  obliged  to  experiment 
in  order  to  determine  the  strength  of  the  current  necessary 
for  accomplishing  a  certain  work,  and  one  equally  valuable 
to  the  physicist  who  may  desire  to  elucidate  obscure  points 
in  the  theory  of  the  machine.  The  Gramme  machine  has 
been  still  further  improved  by  combining  with  its  peculiar 
features  the  construction  due  to  Wild  and  Ladd,  by  which 
an  immense  magnetic  power  is  developed  from  a  very  slight 
initial  movement  of  magnetism;  by  this  means  an  instru- 
ment has  been  produced  by  which  the  same  electric  tension 
is  attained  with  a  velocity  one  half  as  great  as  that  original- 
ly necessary.  In  the  coui*se  of  the  numerous  improvements 
that  Mr.  Gramme  has  made  in  his  original  machine,  his  latest 
construction  seems  to  leave  nothing  to  be  desired.  The 
number  of  electro-magnets  and  of  coils  is  now  reduced,  from 
six  and  twelve  i^espectively,  to  two  and  four.  The  ring  is 
virtually  doubled,  giving  far  more  facility  in  the  applica- 
tion of  the  same  machine  to  very  different  objects,  such  as 
galvanoplasty,  lighting,  heating,  etc. ;  in  the  machines,  as 
originally  constructed  with  a  simple  ring,  each  one  was  only 
convenient  for  use  for  the  immediate  purpose  for  which  it 
was  designed  and  proportioned. — 13  J?,  III.,  139. 

THE   FBICriON  AND  THERMAL  CONDUCTIVITY   OF   GASES. 

In  a  memoir  by  Messrs.  Kundt  &  Warburg  on  the  friction 
and  thermal  conductivity  of  gases  for  heat,  the  authors  en- 
deavor to  investigate  the  accuracy,  at  high  temperatures  and 
low  densities,  of  the  laws  deduced  by  Maxwell,  Meyer,  Lo- 
schmidt,  Stefan,  and  Boltzmann,  which  for  ordinary  tempera- 
tures and  densities  hold  good  in  gases ;  they  find,  first,  that 
the  co-efficient  of  sliding  friction  between  moving  gas  and  a 
fixed  plane  has  a  determinate  value  dependent  on  the  nature 
of  the  gas,  so  long  as  this  is  present  in  layers  thicker  than 
fourteen  times  "the  mean  length  of  path  of  the  molecules'' 
as  defined  by  the  kinetic  theory  of  gases ;  the  co-efiicient  is 
also  inversely  proportional  to  the  pressure.  Second,  the  ab- 
solute value  of  the  co-efficient  of  sliding  friction  is  found 
to  be  0.7x^9  ^^  the  assumption  that  the  molecule  of  gas 
is  reflected  from  the  moving  sui-face  nsed  in  the  apparatus 
with  velocities  of  translation  equal  to  those  of  the  surface 
itself.     For  lair  at  160  millimeters,  /=0.000083  millimeter, 
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therefore  the  co-efficient  of  friction  should  be  0.000068  x 
pressure ;  but  actual  observations  give  a  result  very  near* 
ly  twice  as  great.  Hence  it  is  concluded  that  in  the  strik- 
ing of  the  molecules  against  the  walls,  their  velocities  are 
not  completely  equalized.  The  absolute  co- efficient  of 
friction  for  the  air  is  given  by  these  authors  at  0.000189, 
being  exactly  midway  between  the  four  previous  deter- 
minations made  by  Graham,  Maxwell,  Meyer,  and  Pa- 
ling. The  CO -efficients  of  friction  for  hydrogen  and  for 
carbonic-acid  gas  were  determined  by  them  to  be  respect- 
ively 0.488  and  0.806  (that  of  the  air  being  1),  agreeing 
closely  with  the  values  deduced  from  the  observations  of 
Graham.  The  co-efficient  of  friction  for  pure  steam  at  a 
temperature  of  16°  Centigrade  resulted  about  one  half  of 
that  of  air.  The  investigation  into  the  dependence  of  the 
co-efficient  of  friction  on  the  density  or  barometric  pressure 
of  the  gas  shows  that  the  diminution  of  friction  with  press- 
ure is  greater  the  rarer  the  layei*  of  gas.  Further  experi- 
ments bearing  upon  the  kinetic  theory  of  gases  were  made 
by  Messrs.  Kundt  &  Warburg  in  that  they  attempted  to  de- 
termine the  co-efficient  of  conductivity  for  heat.  Their  ap- 
proximate result  for  the  atmosphere  is  one  eleventh  less  than 
that  deduced  a  few  years  ago  by  Stefan ;  and  from  these  same 
observations  there  resulted  also  the  value  of  the  radiating 
power  of  glass,  which  agreed  nearly  with  that  of  Lehnebach. 
The  variation  of  the  radiating  power  with  the  temperatura 
does  not  seem  to  them  to  have  been  reliably  determined  in 
the  classical  work  of  Dulong  and  Petit. — Mbnatsbericht  der 
K.  AJcademie  von  Pretissen^  Berlin^  1875, 160. 

THE  CONNECTION  BETWEEN  FLUORESCENCE  AND  ABSORPTION. 

Dr.  Sorby,  President  of  the  Royal  Microscopic  Society, 
states  that  he  has  been  surprised  to  find  that  some  of  those 
who  have  paid  considerable  attention  to  such  subjects  have 
so  far  misunderstood  the  question  as  to  suppose  that  the 
light  of  fluorescence  consists  of  itiys  which  are,  as  it  were, 
reflected  by  this  solution,  and  do  not  penetrate  through  it, 
so  that  the  spectrum  of  the  fluorescence  would  show  a  bright 
band  in  the  same  place  as  some  dark  bands  seen  in  the  spec- 
trum of  the  transmitted  light.  This  is  certainly  an  eiTor, 
and  his  own  observations  agree  more  nearly  with  Lubarsch, 
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who  shows  that  of  eight  different  substances  the  spectrum 
of  the  light  of  fluorescence  extends  some. distance  on  the  red 
end  side  of  the  principal  absorption  band  in  the  spectrum 
of  transmitted  light;  so  that  the  spectrum  of  fluorescent 
substances  can  never  contain  rays  which  are  more  refrangi- 
ble than  those  which  are  most  readily  absorbed  by  a  very 
dilute  solution.  This,  although  a  very  general  rule,  yet  has 
some  decided  exceptions.  In  some  substances,  under  strong 
illumination,  the  light  of  fluorescence  does  contain  rays  of 
greater  refrangibility  than  those  most  i*eadily  absorbed  by 
a  dilute  solution,  and  extends  from  the  red  end  a  little  be- 
yond the  centre  of  the  main  absorption  band.  A  number 
of  little  known  and  interesting  fluorescent  solutions  are 
quoted  by  Sorby  in  illustration  of  his  remarks. — Monthly 
Micr.  Journal^  p.  1 6 1 .  

THE  ISOOHBONISM  OF  VHB  BALANCB  SPBING. 

William  D.  Glasgow,  in  a  short  article  in  the  JSorological 
Journal^  on  balance  springs,  states  that  the  isochronism  of 
the  balance  spring  of  a  watch  is  a  subject  bristling  with 
controversy.  There  are  some  who  say  that  every  spring 
must  be  isochronized ;  others  tliat  every  length  of  spring 
has  its  isochronous  point  of  suspension ;  others  that  mere 
length  has  absolutely  nothing  to  do  with  isochronism.  Mr. 
Glasgow  holds  that  length  has  every  thing  to  do  with  it,  as 
shown  by  his  own  experiments.  Too  short  a  spring,  what- 
ever may  be  its  form,  will  make  the  short  arcs  of  the  bal- 
ance's vibrations  to  be  performed  in  a  less  time  than  the 
long  arcs.  Thus  a  spring  with  ten  turns  may  be  too  short, 
and  will  lose  in  the  short  arcs  and  gain  in  the  long  arcs.  A 
spring  of  two  turns  will  be  too  long,  and  will  describe  its 
longer  arcs  in  too  short  a  period.  The  best  length  for  a  flat 
spring  is,  he  finds,  fourteen  turns;  but  a  flat  spring,  al- 
though the  most  common,  is  also  the  worst  form,  as  it  docs 
not  expand  and  contract  properly.  It  will  assist  the  action 
in  this  spring  if  it  is  always  a  little  small,  as  this  gives 
more  freedom  to  the  portion  of  the  coil  next  to  the  stud. 
The  Bregnet  spring,  although  differing  very  little  in  form 
from  the  flat  spring,  is  essentially  different  in  action  and 
principle,  having  perfect  freedom  to  expand  in  a  circle  all 
around.     From  twenty  to  twenty-five  turns  is,  he  finds,  the 
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best  length  for  this  spring.  According  to  his  experience, 
the  length  of  the  spring,  and  the  length  alone,  is  sufficient 
to  secure  perfect  isochronism. — Horolog.  Journal^  June^  1875. 

THE   VARIATIONS   OP  TEMPERATURE   ACCOMPANYING  THE   DIF- 
FUSION OF  GASES. 

Professor  Dufour,  of  Lausanne,  Switzerland,  as  the  results 
of  an  investigation  into  the  variations  of  temperature  which 
accompany  the  diffusion  of  gases  traversing  partitions  of 
porous  earthenware,  states  his  conclusions  as  follows :  When 
cuiTents  of  dry  air,  of  hydrogen  or  of  illuminating  gas, 
circulate  along  the  walls  of  a  porous  vase,  or  of  a  vase 
which  incloses  fragments  of  porous  material,  they  produce  a 
lowering  of  temperature.  The  depression  diminishes  little 
by  little,  and  finally  ceases  altogether.  When  the  cur- 
rents of  the  same  gas,  charged  with  moisture,  circulate 
under  the  same  conditions,  there  is  produced  a  heating, 
which  also  diminishes  gradually,  and  finally  ceases.  The 
warming  and  the  heating  are  more  or  less  considerable,  ac- 
cording to  the  initial  condition  of  the  porous  vase.  The 
greatest  variations  are  produced  when  the  dry  current  suc- 
ceeds to  a  saturated  current,  or  inversely.  These  variations 
of  temperature  are  probably  due  to  the  absorption  of  aque- 
ous vapor  by  thq  porous  substance,  or  to  the  disengage- 
ment of  this  vapor.  If  the  experiments  are  conducted 
under  a  constant  barometric  pressure,  then,  when  the  air  on 
the  one  side,  and  the  hydrogen  or  illuminating  gas  on  the 
other  side,  are  in  contact  with  the  two  faces  of  the  porous 
partition,  the  diffusion  which  takes  place  produces  a  change 
of  temperature,  but  a  change  having  a  different  sign  on  the 
opposite  sides  of  the  diffusing  partition.  There  is  a  lowering 
of  temperature  on  the  side  where  the  denser  gas  is  found, 
or,  in  other  words,  on  the  side  where  the  current  arrives 
most  abundantly.  There  is,  on  the  other  hand,  a  rise  of  tem- 
pemture  on  the  opposite  side.  These  variations  of  tempera- 
ture have  been  observed  when  the  gases  taking  part  in  the 
diffusion  are  dry,  as  well  as  when  they  are  charged  with 
aqueous  vapor.  When  the  gases  are  employed  without 
drying,  and  without  saturation,  the  diffusion  also  evidently 
occasions  the  variations  of  temperature  just  indicated  ;  but 
it  is  probable  that  this  variatiou  is  infineuced  by  the  pres- 
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ence  of  the  vapor  of  water.  The  extent  of  the  variation  of 
temperatare  which  accompanies  diffusion  is  different  in  dif- 
ferent cases,  according  to  the  special  an'angements  of  the 
experiments.  It  is  always  greatest  when  the  diffusion  is 
most  abundant  and  most  active.  We  can  conveniently 
explain  the  facts  established  by  supposing  that  in  the  dif- 
fusion the  gaseous  cuiTent  produces  a  heating  on  the  side 
where  it  comes  into  the  porous  partition,  and  a  cooling  on 
the  side  where  it  emerges.  These  currents  having  an  un- 
equal importance,  depending  on  their  density,  we  can  com- 
prehend that  there  is,  as  a  result,  a  warming  on  one  of  the 
faces,  and  a  cooling  on  the  other  face  of  the  partition. 
When  the  experiments  are  made  under  different  barometric 
pressures,  we  find  that,  when  the  endosmose  of  a  lighter  gas 
is  accompanied  by  an  increase  of  pressure  in  the  porous 
vase,  the  tempei*ature  varies  only  very  little,  and  generally 
augments  during  the  endosmose,  while  the  manometer  falls 
after  having  attained  its  maximum,  and  the  pressures  tend 
to  equalize  themselves,  the  temperature  diminishes  more  or 
less  rapidly,  and  by  a  relatively  considerable  quantity. 
When  the  exosmose  of  a  lighter  gas  gives  rise  to  a  diminu- 
tion of  pressure  in  the  porous  vase,  the  temperature  varies 
only  a  very  little,  and  more  geneittlly  diminishes  during  the 
exosmose.  When  the  manometer  rises  after  having  attained 
its  maximum,  and  the  pi'essures  tend  to  equalize  themselves, 
the  temperature  augments  more  or  less  rapidly,  and  by  a 
quantity  relatively  quite  considerable.  This  change  of  tem- 
perature, when  the  diffusion  is  accompanied  with  a  change 
of  pressure,  is  conveniently  explained  by  admitting  that  the 
thermic  variation  due  to  the  diffusion  is  conformable  to  the 
laws  above  indicated,  and  is  due  (but  with  a  certain  re- 
tardation) to  the  variation  caused  by  the  compression  or 
the  rarification  of  the  gas  which  suiTOunds  the  thermometer. 
—Bibl  Univ.,  XLIX.,  103. 

ATTRACnON,  BEPUUSIOK,  AND  BABIATION. 

Professor  Crookes,  whose  fii'st  interesting  paper  on  radia- 
tion was  read  in  1873,  has  recently  made  a  second  communi- 
cation on  the  subject,  in  which  are  described  certain  im- 
provements introduced  by  him,  and  new  forms  of  apparatus, 
which  enable  the  phenomena  of  repulsion  by  radiation  to  be 


174     ANNUAL  BECORD  OF  SCIENCE  AND  INDUSTRY. 

observed  and  illastrated.  A  bulb,  thi*ee  inches  in  diameter, 
is  blown  at  the  end  of  a  glass  tube  eighteen  inches  long.  In 
this  a  fine  glass  stem,  with  a  sphere  or  disk  of  pith  at  each 
end,  is  suspended  by  means  of  a  fibre  of  silk.  The  bulb  is 
then  perfectly  exhausted  and  hermetically  scaled.  Instead 
of  pith,  disks  may  be  made  of  iron,  metal,  cork,  or  other  sub- 
stances. The  apparatus,  when  constructed  with  proper  pre- 
cautions, is  so  sensitive  to  heat  that  a  touch  of  the  finger  on 
a  part  of  the  globe  near  one  of  the  disks  of  pith  will  drive 
the  index  around  over  a  quarter  of  a  revolution,  while  it  fol- 
lows a  piece  of  ice,  as  the  needle  follows  the  magnet.  With 
a  large  bulb  very  well  exhausted,  a  somewhat  striking  effect 
is  produced.  When  a  lighted  candle  is  placed  about  two 
inches  from  the  globe,  the  glass  stem  with  its  pith  disks  os- 
cillates to  and  fro  through  gradually  increasing  arcs,  until 
several  complete  revolutions  are  made,  when  the  torsion 
of  the  suspended  fibre  offers  a  resistance  to  the  revolutions, 
and  the  bar  commences  to  turn  in  an  opposite  direction. 
This  movement  is  kept  up  with  great  energy  and  regularity, 
like  the  movements  of  the  balance  wheel  of  a  watch,  as  long 
as  the  candle  burns.  A  modification  of  this  apparatus,  in 
which  a  glass  thread  is  substituted  for  the  silk  fibre,  allows 
quantitative  as  well  as  qualitative  observations.  The  sensi- 
tiveness of  the  apparatus  to  heat  rays  appears  to  be  greater 
than  that  of  the  ordinary  thermo-electric  multiplier.  Thus 
the  obscure  heat  rays  from  copper,  at  a  temperature  of  100% 
after  passing  through  glass,  produce  a  deflection  on  the  scale 
of  3^  divisions,  while  under  the  same  circumstances  no  cur- 
rent at  all  is  detected  in  the  thermo-pile. — Nature^  XL,  494. 

BOOD^S   APPLICATION   OF  ZOLLNSB's   HOBIZONTAL  PJ^NDCLUM. 

The  paper  of  Professor  O.  N.  Rood,  on  the  application  of 
the  horizontal  pendulum  to  the  measurement  of  minute 
changes  and  the  diminution  of  solid  bodies,  although  i*ead  in 
1874,  has  only  recently  been  published ;  and  from  it  we  learn 
the  details  of  the  instrument  proposed  by  him  as  an  improve- 
ment on  Z&llner's  horizontal  pendulum.  This  proposed  im- 
provement consists  essentially  in  an  inflexible  rod  placed 
horizontally,  and  supported  in  that  position  in  mid -air  By 
vertical  wires  or  springs,  stretched  in  such  a  manner  that 
the  influence  of  gravity  on  the  rod  is  no  longer  sensible, 
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while  its  motion  is  entirely  under  the  control  of  the  observer. 
Professor  Zdllner's  apparatus  was  designed  expressly  to 
measure  attractive  forces  and  slight  changes  of  level.  Pro- 
fessor Kood  proposes  to  apply  his  own  similar  apparatus  to 
the  study  of  minute  changes  in  the  dimensions  of  solid  bod- 
ies, for  which  purpose  he  gives  it  such  dimensions  as  to  im- 
part to  it  an  uupi*ecedented  delicacy.  The  main  difficulty  in 
the  use  of  this  apparatus  is  the  fact  that  it  is  exceedingly 
sensitive  to  the  most  distant  and  unseen  sources  of  disturb- 
ance. Thus  Professor  Rood  remarks  that  children,  playing 
at  a  distance  of  360  feet,  caused  temporary  deflections  of  one 
or  two  scale  divisions;  and  similar  deviations  were  caused 
by  the  lower  notes  of  an  organ  in  a  neighboring  church,  the 
middle  and  higher  notes  producing  no  sensible  results. 
These  efi*ects  upon  the  apparatus  can  be  eliminated,  howev- 
er, by  making  a  sufficient  number  of  observations,  the  evils 
caused  by  them  being  only  temporary.  As  usual  in  all  inves- 
tigations, the  effects  of  temperature  are  the  most  insidious. 

As  illustrating  the  fineness  of  the  measurements  that  can 
be  made  with  the  horizontal  pendulum,  Professor  Rood  gives 
some  figures  showing  that  the  one  eighteen-millionth  pai*t  of 
an  inch  becomes  a  sensible  quantity ;  whereas  hitherto,  with 
the  best  optical  and  mechanical  means,  it  has  been  hardly 
possible  to  measure  the  two  one-hundred-thousandth  pai*t  of 
an  inch. — Am.  Jour.  ScL,  1875,  IX.,  441. 

THE   ELASTICITY    OF  BABS   OF   ICELAND   SPAB. 

Dr.  G.  Baumgarten  mentions  that  a  lecture  of  Professor 
Neumann  on  the  theory  of  elasticity,  in  which  he  called  at- 
tention to  the  interest  that  would  attach  to  the  deteimina- 
tion  of  the  co-efficients  of  elasticity  in  crystalline  bodies,  led 
him  to  undertake  this  labor,  and  that,  so  far  as  he  knows,  his 
own  are,  as  yet,  the  fii*st  direct  observations  on  the  elastic 
propeities  of  crystals.  Voigt,  however,  has  since  then  in- 
vestigated the  elasticity  of  the  crystals  of  rock  salt.  Iceland 
spar  was  chosen  by  Dr.  Baumgarten,  among  other  reasons 
because,  in  reference  to  its  physical  and  optical  properties, 
it  is  better  known  than  almost  any  other  mineral.  His  de- 
terminations of  its  elasticity  were  made  by  measuring  the 
bending  of  bara  of  spar,  when  pressed  in  various  directions, 
and  which  had  been  cut  in  different  directions  from  the  crys- 
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tal.  The  bare. operated  upon  by  him  were  two  inches  long, 
and  had  a  square  section  of  *about  the  seventieth  part  of  a 
square  inch.  He  finds  that  the  amount  of  deflection  in  the 
centre  of  a  bent  bar  is  a  function  of  many  quantities,  but  his 
observations  allow  him  to  state,  first,  that  the  deflection  of  a 
bar  whose  section  is  a  pei*fect  square  is  the  same,  no  matter 
against  which  side  the  bending  force  is  applied.  Second,  it 
vanes  with  the  dimensions  of  the  bar  as  regards  its  thick- 
ness, breadth,  and  length,  precisely  as  though  the  body  were 
homogeneous ;  and  the  same  laws  apply  to  it  within  the  lim- 
its of  accuracy  of  his  observations  as  apply  to  ordinary  iron 
bara,  the  deflections  being  proportional  to  the  cube,  to  the 
thickness,  and  to  the  length.  Third,  the  deflection  is  de- 
pendent in  a  peculiar  manner  on  the  direction  of  the  axis  of 
the  bar,  in  relation  to  the  optical  axis  of  the  crystal  from 
which  it  is  cut.  There  exists,  however,  in  this  respect  no 
symmetry  with  reference  to  the  optical  axis  of  the  crystal. 
Bars  cut  parallel  to  the  longest  diagonal  of  the  crystal  give 
a  minimum  of  deflection ;  those  cut  parallel  to  the  shoitest 
diagonal  giving  a  maximum  deflection. — Inaugural  Dm.^ 
Berlin,  18Y5.  

A  NBW   MAKOMBTBB. 

M.  Fol  has  submitted  to  the  Physical  Society  of  Geneva  a 
description  of  a  manometer  specially  designed  for  deep-sea 
soundings.  This  instrument  consists  essentially  of  two  spher- 
ical reservoirs,  superposed,  and  connected  by  a  capillary  tube. 
The  upper  reservoir  should  be  closed  and  filled  entirely  with 
a  compressible  liquid — for  example,  alcohol.  The  other  sphere 
has  an  opening  in  its  upper  part,  and  is  filled  with  mercury, 
which  also  fills  the  capillary  tube.  The  quantity  of  mercury 
which  shall  have  passed  from  the  second  reservoir  into  the 
firet,  when  the  apparatus  has  been  submitted  to  a  given 
pressure,  will  give  the  measure  of  this  pressure,  and  conse- 
quently of  the  height  of  the  column  of  water  or  the  depth 
in  the  sea. — Mem.  de  Soc,  d,  Phys.  de  Genive,  1874, 483. 

THE    PHYSICAL  PROPERTIES    OF  MATfEB  IN  THE    LIQUID  AND 

GASEOUS   STATES. 

Professor  Andrews,  in  a  preliminaiy  notice  of  his  research- 
es on  the  physical  properties  of  matter  in  the  liquid  and  gas- 
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eoas  states,  says  that  these  investigations  have  occupied  him 
continuously  since  1869.  In  these  he  has  experimented  with 
gases  under  a  pressure  of  500  atmospheres.  Of  course, 
great  difficulties  have  been  experienced  by  him  in  measur- 
ing such  pressures  with  accuracy ;  but  the  previous  difficul- 
ties that  he  has  experienced  have  been,  or  shortly  will  be, 
entirely  overcome.  His  recent  experiments  fully  confirm 
the  conclusions  published  by  him  six  years  ago  with  reference 
to  carbonic-acid  gas,  viz.,  that  its  contraction  under  great 
pressure  is  greater  than  it  would  be  if  the  law  of  Boyle  holds 
strictly  good.  Under  a  pressure  of  223  atmospheres,  this 
gas  is  reduced  to  ^-^  of  its  volume  under  one  atmosphere, 
being  slightly  less  than  one  half  the  volume  it  ought  to  oc- 
cupy if  it  were  a  perfect  gas,  and  contracted  in  accordance 
with  Boyle's  law.  He  infers,  by  analogy,  that  the  critical 
points  of  the  greater  number  of  gases  not  hitherto  liquefied 
are  probably  far  below  the  lowest  temperatures  yet  attain- 
ed ;  and  these  substances  are  not  likely  to  be  seen,  cither  as 
liquids  or  solids,  until  we  can  obtain  much  lower  tempera- 
tures than  those  produced  by  liquid  nitrous  oxide.  Again, 
the  law  of  6ay-Lussao,  like  that  of  Boyle,  is  true  only  within 
ceitain  limits  and  conditions  of  gaseous  matter ;  in  fact  the 
co-efficient  of  expansion  changes  rapidly  with  the  pressure, 
and  if  the  pressure  remains  constant  the  co-efficient  changes 
with  the  temperature.  In  reference  to  the  law  of  Dalton, 
which  is  that  the  particles  of  one  gas  possess  no  repulsive 
nor  contractive  power  with  regard  to  the  particles  of  anoth- 
er, Dr.  Andrews's  experiments  show  conclusively  that  this 
is  not  true ;  and  that  the  so-called  critical  point  is,  for  in- 
stance, lowered  by  the  admixture  of  carbonic-acid  gas  with 
a  non-Gondensible  gas.  The  law  also  entirely  fails  when  one 
of  the  gases  is  at  a  temperature  not  greatly  above  its  critical 
point;  it  only  holds  good  when  these  gases  are  at  feeble 
pressures,  and  at  temperatures  greatly  above  their  critical 
points.  

ON  THB   INFLUENCE   UPON  THE   MOVEMENT  OP  A  PENDULUM 
OF   A  FLUID   CONTAINED  IN  ITS   SPHERICAL  BOB. 

The  illustrious  Bessel,  in  prosecuting  his  investigations 
into  the  force  with  which  the  earth  attracts  various  bodies, 
employed  a  pendulum  having  a  hollow  cylinder  of  brass  as 

H2 
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its  bulb,  in  which  he  placed  the  various  bodies  to  be  experi- 
mented upon.  His  observations  gave  him  the  result  that 
the  attraction  of  the  earth  was  the  same  for  all  the  bodies 
upon  which  he  experimented ;  and  his  determination  of 
the  length  of  the  simple  seconds  pendulum  at  Konigsberg 
is  one  of  the  most  correct  we  possess.  He,  however,  found 
that  when  his  cylinder  was  filled  with  water,  the  length  of 
the  seconds  pendulum  as  computed  for  that  substance  was 
too  great.  The  origin  of  this  deviation  Bcssel  attributed  to 
the  fact  that  the  inclosed  fluid  was  by  the  swinging  of  the 
pendulum  set  into  vibrations  of  its  own,  whereby  its  mo- 
ments of  inertia  in  reference  to  the  axis  of  vibration  of  the 
pendulum  was  different  from  what  it  would  have  been  in 
tlie  case  of  a  uniform  solid  body.  He  accordingly  found 
that  the  experiments  made  with  long  pendulums  filled  with 
water  showed  no  such  anomaly  as  in  the  case  of  shorter 
pendulums.  Professor  O.  E.  Meyer,  well  known  for  his  in- 
vestigations into  the  friction  of  gases  and  fluids,  having  sug- 
gested a  somewhat  different  explanation,  his  student, Lubeck, 
has  made  this  matter  the  subject  of  an  inaugural  disserta- 
tion, in  which  he  consider  the  movement  of  the  fluid  con- 
tained within  a  pendulum,  whose  bulb- is,  for  simplicity's 
sake,  a  hollow  sphere  instead  of  a  hollow  cylinder,  Lubeck 
shows  that  the  fluid  contained  in  the  hollow  sphere  is  not 
set  in  motion  by  its  rectilinear  movement,  but  only  by  its 
oscillations  about  the  diameter  at  right  angles  to  the  plane 
of  the  pendulum's  vibration.  This  oscillation  takes  place 
with  velocities  which  are  constant  for  each  spherical  surface 
concentric  with  the  hollow  sphere,  and  any  initial  oscillatory 
motion  is,  in  a  certain  time,  destroyed  by  the  inner  friction, 
provided  that  it  is  originally  of  the  same  order  as  the  veloc- 
ity of  the  pendulum  itself.  After  this  time  had  elapsed,  the 
motion  of  the  pendulum  is  quite  periodical.  The  extent  of 
the  arc  through  which  the  pendulum  swings  diminishes  in  a 
geometrical  ratio  when  the  time  increases  in  an  arithmetical 
ratio.  The  duration  of  the  vibration  of  the  pendulum  is 
greater  than  if  the  same  pendulum  contained  within  itself 
a  perfect  fluid,  instead  of  one  having  internal  friction.  The 
duration  of  the  vibrations  is  smaller  than  if  the  fluid  should 
be  replaced  by  a  perfectly  solid  body.  When  the  length 
of  the  pendulum  becomes  very  great  the  inner  friction  of  the 
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fluid  has  no  perceptible  inflaence  on  the  time  of  vibration. — 
Luheck^s  Iiiaugurcd  DUaertation^  JDerlin^  1873. 

THE   CAUSE    OP  AVOLF  IN  THE   VIOLINCELLO. 

Mr.  Eiogsley,  in  a  coramunication  to  the  Cambridge  Phil- 
osophical Society,  states  that  the  wolfy  a  uame  given  to  a 
well-known  defect  in  the  violin,  occurs  somewhere  about 
low  E  or  E  flat,  and  has  been  attributed  to  the  flnger-board 
having  the  same  pitch,  so  that  it  becomes,  as  it  were,  a  por- 
tion of  the  string  stopped  down  on  it,  and  vibrates  with  it. 
Another  explanation  is  given  by  Savart,  viz.,  that  the  vlo- 
lincello  is  constructed  of  such  dimensions  that  the  mass  of 
air  included  within  the  instrument  resonates  to  a  note  mak- 
ing 85.33  vibrations  in  a  second,  a  number  which  formerly 
represented  the  lowest  F  on  the  C  string ;  but  which  now, 
owing  to  the  rise  of  pitch  since  the  beginning  of  the  eight- 
eenth century,  nearly  represents  the  note  E  immediately 
below  it, — Nature^  XII.,  40. 


THE   PYROPHONE. 

In  1873  Mr.  Kastner  brought  forward  his  new  invention, 
the  pyrophone,  which  consists  essentially  of  a  flame  of  hy- 
drogen gas,  burning  within  a  tube  in  such  a  way  as  to  pro- 
duce the  well-known  singing  sounds  on  a  large  scale.  If  in 
the  tube  of  glass  or  any  other  material,  we  introduce  two  or 
more  isolated  flames  of  proper  size,  and  if  we  place  them  at 
a  distance  from  each  other  one  third  of  the  length  of  the 
tube,  these  flames  will  vibrato  in  unison.  This  phenomenon 
is  produced  as  long  as  the  flames  remain  separated,  but  ceases 
as  soon  as  the  flames  are  brought  into  contact.  It  is  upon 
this  principle  that  his  pyrophone  is  based ;  and  the  principal 
objection  to  the  original  instiniment,  which  consisted  in  the 
necessity  of  employing  hydrogen  gas,  he  has  recently  over- 
come, and  states  that  ho  is  now  able  to  employ  ordinary 
illuminating  gas;  but  to  do  this  he  is  obliged  to  eliminate 
the  carbon,  whereas  at  flrst  it  was  impossible  to  make  the 
tube  vibrate  with  illuminating  gas,  although  the  flames  were 
placed  in  the  proper  position.  According  to  him,  sonorous 
flames  of  illuminating  gas  are  in  feet  enveloped  by  a  photo- 
sphere which  does  not  exist  when  the  flame  is  simply  lumi- 
nous.    This  photosphere  contains  a  detonating  mixture  of 
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hydrogen  and  oxygen,  which  determines  the  vibration  of  the 
air  in  the  tube.  In  order  that  the  sound  be  produced  in  all 
its  intensity,  it  is  necessary  and  sufficient  that  the  number 
of  detonations  produced  by  the  molecules  of  oxygen  and  hy- 
drogen in  a  given  time  shall  be  in  accord  with  the  number 
of  vibrations  corresponding  to  the  sound  produced  by  the 
tube.  He  find^  it  sufficient  then  to  increase  the  number  of 
his  flames,  substituting  four,  five,  six,  or  more  jets  of  illumi- 
nating gas  for  his  two  jets  of  hydrogen,  and  diminishing  the 
height  of  these  flames  correspondingly,  until  the  sum  total 
of  the  surfaces  of  the  photospheres  suffices  to  produce  the 
vibrations  of  the  air  in  the  tube. — BuU.  Hebd.^  1876, 266. 


belahvb  efficiency  of  vabious  fog-signals. 

The  piincipal  instruments  employed  on  the  American  coast 
as  fog-signals  are  the  Daboll  reed  trumpet,  the  locomotive 
whistle,  and  the  siren.  In  a  report  on  the  relative  efficiency 
of  these  instruments,  General  Duane  states  in  reference  to 
all  of  them  that,  while  they  are  frequently  heard  at  distances 
of  twenty  miles,  yet  as  frequently  they  can  not  be  heard  a 
distance  of  two  miles,  and  this  with  no  perceptible  diflcrenco 
in  the  state  of  the  atmosphere.  It  is  therefore  very  difficult 
to  determine  the  relative  powera  of  fog-signals,  unless  they 
are  placed  side  by  side,  under  exceptionally  favorable  at- 
mospheric circumstances.  The  sound  from  the  whistle  is 
equally  distributed  in  all  horizontal  directions,  and  is  most 
powerful  in  a  horizontal  plane  passing  through  the  whistle. 
The  sound  from  the  siren  is  most  distinct  in  the  axis  of  the 
trumpet  with  which  it  is  provided.  The  sound  given  by  the 
Daboll  reed  trumpet  is  usually  strongest  in  a  plane  perpen- 
dicular to  its  axis.  In  the  average  of  a  great  number  of  ex- 
periments. General  Duane  concludes  that  the  powera  of  the 
first-class  siren,  the  12-inch  whistle,  and  the  first-class  Daboll 
trumpet  may  be  expressed  by  the  nurabera  9,  7,  and  4.  The 
extreme  limit  of  the  audihiUty  of  the  sound  of  the  trumpet 
is  twelve  miles;  that  of  the  12-inch  whistle  about  twenty 
miles.  That  of  the  siren  has  not  been  ascertained.  The  rel- 
ative expenditure  of  fuel  by  the  steam-engines  working  these 
instruments  at  their  full  capacity  is,  for  the  siren,  9 ;  the 
whistle,  3;  and  the  trumpet,  1.  As  regards  the  skill  and 
attention  required  in  the  management  of  these  signals,  the 
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Biren  seems  to  require  the  most,  while  the  steam -whistle 
gives  the  least  trouble.  As  to  the  anomalies  observed  in 
relation  to  the  penetration  and  direction  of  sonnd  from  fog- 
signals,  General  Daane  holds  that  they  are  to  be  attributed 
mainly  to  the  want  of  uniformity  in  the  6un*ounding  atmos- 
phere, and  that  snow,  rain,  fog,  and  wind  have  much  less  in- 
fluence than  has  generally  been  supposed. — Sep.  Light-hoitse 
Boards  1874,  Appendix,      

FOG-SIGNAIiL 

In  the  appendix  to  the  recent  report  of  the  Light-house 
Board,  Professor  Henry  gives  the  first  account  that  has,  as  yet, 
appeared  of  the  experiments  and  observations  made  by  him 
in  reference  to  fog-signals,  and  especially  in  reference  to  the 
acoustic  phenomena  exhibited  on  a  large  scale  in  the  atmos- 
phere. Among  other  matters,  he  states  that  Professor  Bache 
adopted  a  very  ingenious  plan  for  an  automatic  fog-signal, 
which  consisted  in  taking  advantage  of  a  conical  opening  in 
the  rocky  coast,  generally  designated  as  a  blow -hole.  On 
the  apex  of  this  hole  he  erected  a  chimney,  which  was  termi- 
nated by  a  tube  sunnountod  by  a  whistle.  By  this  arrange- 
ment a  loud  sound  was  produced  as  often  as  a  wave  entered 
the  mouth  of  the  indentation.  The  penetrating  power  of  the 
sound  was,  under  favorable  circumstances,  due  to  the  press- 
ure of  a  column  of  water  twenty  feet  high,  giving  a  press- 
ure of  about  ten  pounds  to  the  square  inch.  The  effect  of 
the  pei*cussion,  however,  sometimes  added  considerably  to 
this.  In  practice  it  was  found  that  this  arrangement,  which 
continued  in  operation  for  several  years,  did  not  entirely 
supersede  the  necessity  of  occasionally  producing  sounds  of 
greater  power.  It  is  stated  that  Professor  J.  H.  Alexander, 
of  Baltimore,  in  his  investigations  on  the  use  of  the  locomo- 
tive steam- whistles,  experimentally  demonstrated  that  the 
power  of  the  sound  depends  upon  the  pressure  of  the  steam 
in  the  boiler,  and  the  pitch  of  the  sound  depends  upon  the 
distance  between  the  edge  of  the  whistle  and  the  circular 
orifice  through  which  the  steam  issues.  Among  the  various 
steam  fog-signals,  one  consisting  of  a  double  whistle,  im- 
properly called  a  steam  gong,  seems  of  interest.  This  con- 
sists of  two  bells  of  the  ordinary  steam- whistle  upon  the 
same  hollow  axes,  mouth  to  mouth;  the  upper  bell  has  a 
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length  of  axis  of  twenty  inches ;  the  lower  whistle  is  of  the 
same  diameter,  but  of  a  length  of  axis  of  fourteen  inches.  The 
note  of  the  shorter  bell  is  a  fifth  of  that  of  the  longer.  This 
arrangement  gives  a  melodious  sound,  unlike  that  of  ordi- 
nary locomotive  whistles,  and  on  that  account  has  extraordi- 
nary merit;  its  character  being  strongly  distinct  from  that 
of  steamboat  whistles.  In  reference  to  the  audibility  of 
signals  in  different  kinds  of  weather,  it  was  found  that  a 
sound  moving  against  the  wind,  and  inaudible  to  the  ear  on 
the  deck  of  a  schooner,  was  heard  by  ascending  to  the  mast- 
head. In  general,  it  was  stated  that  when  the  fishermen  in 
the  morning,  on  the  Banks  of  Newfoundland,  hear  the  sound 
of  the  surf  to  the  leeward,  or  from  a  point  toward  which  the 
wind  is  blowing,  they  take  this  as  an  inevitable  indication 
that  in  the  course  of  from  one  to  five  hours  the  wind  will 
change  to  the  opposite  direction  from  that  in  which  it  is 
blowing  at  the  time.  General  Duane  states  that  the  fog- 
signals  at  Cape  Elizabeth,  and  at  Portland  Head,  which  are 
respectively  nine  and  four  miles  southeast  of  Portland,  can  be 
heard  in  the  latter  city  much  better  during  a  heavy  northeast 
snow-storm  than  at  any  other  time,  although  the  sound  comes 
to  the  city  in  nearly  direct  opposition  to  the  course  of  the 
wind.  The  most  perplexing  difficulty,  however,  arises  from 
the  fact  that  the  signal  often  seems  to  be  surrounded  by  a 
belt  in  which  the  sound  is  entirely  inaudible.  Thus,  in. mov- 
ing directly  from  the  station,  the  sound  is  audible,  for  the 
distance  of  a  mile,  is  then  lost  for  about  the  same  distance, 
after  which  it  is  again  distinctly  heard  for  a  long  time.  This 
action  is  common  to  all  sound  signals,  and  has  been  at  times 
observed  at  all  the  stations ;  even  at  one  Avhere  the  signal  is 
situated  on  the  bare  rock,  twenty  miles  from  the  mainland, 
with  no  surrounding  objects  to  affect  the  sound. — Hep.  Light- 
house Boards  1874,  Appendix. 

ox   CELESTIAL  PHOTOMETEY, 

Professor  Thury  communicates  to  the  Physical  Society  of 
Geneva  a  very  full  description  of  a  new  photometer  adapted 
to  astronomical  purposes,  and  also  some  general  confiidcra- 
tions  upon  photometry.  It  is  not  at  present  necessary,  as  it 
was  fifty  years  ago,  to  insist  upon  the  importance  of  photomet- 
ric observations  in  astronomy.     We  know  that  the  problems 
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of  the  distribution  of  the  stars  in  space,  and  the  gradual  mod- 
ifications that  celestial  bodies  undergo  in  their  own  nature, 
are  intimately  connected  with  the  intensity  of  the  light  we 
receive  from  them  or  that  they  send  out;  but  it  would  be 
impossible  to  find  a  collection  of  photometric  observations 
sufficient  to  serve  as  a  basis  for  safe  deductions.  £ither  the 
accuracy  of  the  observations  is  too  small,  or  there  are  not 
enough  of  them.  The  observations  that  we  have  are  due, 
for  the  most  part,  to  experienced  observers,  and  the  differ- 
ences between  their  methods  of  research  fully  explains  the 
diversity  of  their  results.  In  order  to  make  their  observa- 
tions comparable  with  each  other,  and  to  eliminate  causes  of 
error  peculiar  to  each  method,  it  is  necessary  to  institute 
comparative  observations  by  making  use  of  each  of  tlie 
methods  employed  hitherto  in  photometry.  The  results  of 
such  an  investigation,  which  has  already  been  commenced  in 
Germany,  will  probably  be,  first,  a  general  accordance  of  the 
figures  obtained  by  different  methods,  sufficient  to  give  con- 
fidence in  their  exactness.  Second,  the  knowledge  of  the 
means  proper  to  bring  about  such  an  accordance ;  that  is  to 
say,  a  knowledge  of  the  universal  corrections  and  of  the  im- 
provements necessary  to  be  introduced  into  the  apparatus, 
and  the  methods  oT  employing  it.  Finally,  we  shall  know 
Avhich  of  the  photometric  methods  permits  the  greatest  de- 
gree of  exactness,  and  which  offer  special  advantages.  In 
general  the  photometers  hitherto  employed  may  be  divided 
into  two  categories :  Firat,  those  where  the  object  affected  by 
the  light  is  the  eye  itself.  Second,  the  physical  and  chem- 
ical photometers,  where  some  inert  body  is  modified  by  the 
light.  Of  these  latter,  that  of  Leslie  and  the  photographic 
photometers  are  instruments  especially  adapted  to  meas- 
ure separately  the  intensity  of  different  kinds  of  radiations. 
Visual  photometers  are  divided  into  two  classes.  In  one 
we  diminish  the  brightness  of  the  light  until  it  disappears 
from  the  sight,  or,  rather,  until  it  becomes  too  feeble  to  en- 
able us  to  distinguish  certain  definite  details  of  objects,  and 
we  then  calculate  the  quantity  of  the  diminution  by  know- 
ing the  methods  employed  to  produce  it  These  are  the 
photometers  of  extinction ;  such  are  those  of  Arago,  Xavier, 
and  Maistre.  The  second  class  of  visual  photometers  is  that 
of  comparison,  where  the  two  lights  present  themselves  at 
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the  same  time  to  the  eye,  and  we  diminish  the  brighter  one 
until  it  becomes  of  eqaal  intensity  to  the  feebler.  The  quan- 
tity of  this  diminution  measured  as  a  fraction  of  the  primi- 
tive intensity  expresses  the  comparative  brightness  of  the 
two  lights.  In  place  of  estimating  directly  the  equality  of 
the  brightness  of  the  two  images,  we  can  oppose  them  one 
to  the  other,  giving  birth  to  phenomena  such  as  will  render 
their  perfect  equality  more  sensible — for  example,  by  trans- 
forming and  transmitting  the  inequality  of  intensity  into  the 
production  of  color.  The  photometers  of  comparison  which 
possess  the  greatest  perfection  can  perhaps  be  called  pho- 
tometers by  opposition ;  such  are  those  of  Wild,  Bnnsen, 
Dove,  and  one  of  Arago's  photometei*s.  The  essential  part 
common  to  all  photometers  by  comparison  and  by  extinc- 
tion is  that  which  is  designed  to  diminish  the  intensity  of 
the  light,  under  the  condition  that  the  quantity  of  this  dimi- 
nution shall  be  exactly  measurable.  To  this  end,  recoui*se 
has  been  had  to  the  eight  following  methods:  First,  the  ab- 
sorption of  the  light  by  an  apparently  transparent  medium 
of  variable  thickness*  Second,  reflection  from  a  polished 
surface  at  a  variable  angle.  Third,  reflections  from  one, 
two,  three,  or  more  surfaces  respectively,  at  an  invariable 
angle.  Fourth,  the  reduction  of  the  intensity  by  a  deviation 
by  means  of  reflection  of  a  portion  of  the  light.  Fifth,  i*e- 
duction  of  the  intensity  by  two  polarizing  systems  or  planes 
of  polarization  by  inclining  them  to  each  other  at  an  invari- 
able angle.  Sixth,  reduction  by  bifurcation  of  the  ray  in  a 
double  refracting  prism.  Seventh,  reduction  by  the  increas- 
ing separation  of  the  rays  of  a  conical  pencil.  Eighth,  ex- 
clusion of  a  portion  of  the  beam  of  light  which  enters  the 
pnpil  of  the  eye.  This  exclusion  may  be  accomplished  by 
means  of  a  diaphragm  placed  either  near  the  eye  or  in  front 
of  the  objective  of  the  telescope,  or  within  the  teiTestrial 
telescope  at  the  place  occupied  by  the  small  diaphragm  of 
the  quadruple  ocular.  Of  all  the  combinations  that  we  have 
enumerated,  Thury  has  chosen  one  of  the  most  simple,  viz.,  a 
photometer  having  a  variable  diaphragm  and  reflecting  mir- 
rors. His  instrument  is  adapted  to  a  four -and -a- half-inch 
refractor  of  excellent  defining  power,  and  has  since  1868 
been  applied  especially  to  the  nebniffi  and  the  components 
of  double  stars.    The  photometric  system  adopted  is,  tlierc- 
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fore,  that  of  the  visual  photometer  by  extinction.  The  en- 
feebling of  the  light  is  obtained  by  reflection  from  one  or 
more  mirrors  situated  between  the  objective  and  the  ocular, 
and  by  a  diaphragm  having  a  variable  opening  placed  in 
front  of  the  objective.  This  diaphragm  is  composed  of  six- 
teen thin  rectangular  plates,  sliding  simultaneously  and  uni- 
formly each  in  the  direction  of  its  length,  and  the  direction 
of  the  radius  that  passes  through  the  centre  of  the  objective. 
The  polygon  of  a  variable  diameter  and  symmetrical  form 
is  the  real  aperture  of  the  objective.  When  the  aperture  of 
the  telescope  is  diminished  too  much,  the  dimensions  of  the 
false  disks  of  the  stara  increase,  and  the  diffraction  rings  that 
surround  the  false  disk  become  so  modified  that  the  con- 
ditions of  visibility  are  no  longer  the  same  for  two  stars 
viewed  with  very  different  apparatus.  It  is  necessary,  there- 
fore, to  correct  this  source  of  error  by  diminishing  the  bright- 
ness of  the  brightest  stars,  not  by  contracting  the  aperture, 
but  by  introducing  the  use  of  mirrors.  A  comparative  table 
is  given,  showing  the  relative  effects  of  mirrors  and  dia- 
phragms. Two  classes  of  scales  have  been  adopted  in  ex- 
pressing the  orders  of  brightness  of  the  stars.  The  photomet- 
ric scale  of  Sir  John  Herschel  was  based  upon  the  simple 
fact  that  the  intensity  of  light  diminishes  as  the  square  of 
the  distance.  The  brightness  of  the  stars  belonging  to  the 
first,  second,  third,  etc.,  magnitudes  on  his  scale  was  there- 
fore respectively  one  quai'ter,  one  ninth,  one  sixteenth,  etc. 
The  system  more  generally  followed  is  such  that  the  bright- 
ness of  a  star  of  any  order  is  always  a  certain  constant  frac- 
tion of  the  brightness  of  a  star  of  the  next  succeeding  order, 
so  that  the  arithmetic  series  of  magnitudes  corresponds  to  a 
sreometrical  series  of  intensities.  The  constant  ratio  in  this 
system  would  naturally  be  so  chosen  as  to  change  as  little 
as  possible  the  magnitudes  that  have  been  somewhat  arbi- 
trarily assigned  to  the  stai*s  by  many  generations  of  astrono- 
mers. The  actual  photometric  series  of  Sir  John  Herschel 
accords  remarkably  well  with  the  ordinary  scales  of  magni- 
tudes, if  we  simply  multiply  his  magnitudes  by  1.41,  and 
take  for  the  nnit  of  intensity  a  star  equal  to  that  of  Alpha 
Oentauri.  But  the  photometric  scale  of  this  astronomer  of- 
fers grave  inconveniences,  which  have  hitherto  prevented  its 
being  adopted.    The  smallest  star  visible  in  the  twenty-foot 
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reflector  of  Sir  William  Herschel,  and  which  is  at  least  of 
the  twentieth  order  of  magnitude  according  to  the  scale  used 
by  this  astronomer^  belongs  in  fact  to  the  three  hundred 
and  twentieth  order  of  magnitude  on  the  photometric  scale. 
The  geometric  scale  offers  none  of  these  inconveniences,  al- 
though, on  the  other  hand,  it  leaves  something  arbitrary  in 
the  choice  of  the  constant  factor  of  the  progression.  In  both 
scales  the  standard  of  magnitude  must  be  adopted  as  the  fix- 
ed point  of  departure ;  this  is  an  arbitrary  point,  whose  se- 
lection demands  much  careful  consideration.  The  choice  of 
this  unit  of  brightness  may  depend  upon  the  following  con- 
siderations :  Fii*st,  it  may  be  a  star  of  invariable  brightness 
(if  such  exist).  Second,  it  might  be  an  artificial  light,  if  wc 
take  means  at  hand  for  producing  a  light  of  constant  value. 
Third,  it  may  be  determined  by  the  effect  upon  either  the 
eye  itself,  or  upon  the  inert  bodies  that  are  employed  in  the 
photographic  process.  As  regards  the  eye,  it  should  be  re- 
membered that  the  image  found  upon  the  retina  depends 
upon  the  more  or  less  pei*fect  adjustment  of  the  eye  of  the 
observer,  and,  second,  that  the  aperture  of  the  pupil  is  va- 
i*iable  within  very  considerable  limits.  These  two  latter 
sources  of  unceitainty  may  be  remedied  by  simple  means, 
when  it  will  be  found  that  it  is  highly  convenient  to  adopt 
as  a  standard  the  faintest  stars  visible  to  the.  normal  eye. 
This  unit  having  been  determined  by  many  observers  for 
many  stara,  the  average  of  all  will  be  a  unit  representing  the 
average  sensitiveness  of  the  human  eye,  and  independent  of 
fluctuations  in  the  brightness  of  the  stars,  and  which  there- 
fore is  sensibly  constant. — JBtbliotMque  Uiiiver&eUe^  1874, 209. 

FLOW   OP  AIB  THROUGH   ORIFICES. 

An  extensive  series  of  observations  has  been  made  upon 
the  flow  of  air  through  orifices,  and  its  discharge  under 
great  pressures,  by  Professor  Fliegner  and  Dr.  Zeuner,  of 
the  Polytechnic  School  at  Zurich.  The  velocity  of  dis- 
charge can  bo  obtained  theoretically  from  the  kinetic  the- 
ory of  the  constitution  of  gases,  according  to  which  theory 
ithe  molecules  are,  at  relatively  great  distances  from  each 
other,  moving  in  straight  lines,  except  when  they  impinge 
on  each  other,  or  on  the  walls  of  the  contained  vessel,  in 
which  cases  they  rebonnd  as  if  perfectly  elastic.     Applying 
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the  formula  thns  deduced  theoretically  to  the  observations 
made  by  Zeuner,  Weisbach,  and  Fliegner,  it  seems  to  result 
that,  for  the  atmosphere,  the  ''  co-eflicient  of  discharge,'^  as 
determined  by  Weisbach,  is  equal  to  the  "  exponent  of  dis- 
cbarge," as  that  term  is  used  by  Zeuner,  and  is  represented 
by  the  number  1.41.  In  the  investigations  of  this  latter 
physicist,  certain  resistances  have  been  taken  into  account, 
such  that,  in  general,  the  co-efficient  and  the  exponent  of 
discharge  will  be  different  for  different  fluids.  It  is  in 
those  cases  in  which  the  internal  resistance  or  viscosity  of 
the  fluid  is  0  that  the  co-efficient  and  the  exponent  of  dis- 
charge become  equal.  

THE   INVISIBILITY   OP  MINUTE   BODIES. 

The  invisibility  of  minute  bodies  subtending  a  sufficient 
visual  angle  to  be  readily  seen  if  properly  defined,  is  a  high- 
ly curious  and  impoitant  fact.  This  depends  upon  several 
causes  that  have  been  examined  by  Dr.  Pigott,  in  a  paper 
lately  read  before  the  Royal  Microscopical  Society.  Minute 
bodies  are  often  solely  distinguished  by  the  8hai*pness  and 
decision  of  their  outlines.  The  question  is,  can  this  outline 
be  altered  by  the  conditions  of  vision,  or  by  any  relation  be- 
tween the  refractive  index  of  the  substance  and  the  aperture 
of  the  objective?  In  examining  minute  globules  of  glass, 
or  minute  spherical  bubbles  within  a  larger  mass  of  glass, 
we  notice  a  very  peifect  picture  of  such  objects  as  are  be- 
yond the  globules,  and  the  whole  surrounded  by  a  black 
band.  The  field  of  view  is  found  to  be  precisely  three  fifths 
of  the  diameter  of  the  bubble ;  the  breadth  of  the  band 
being  the  same  when  we  look  at  the  bubble  for  all  object- 
ives, whatever  may  be  the  aperture ;  but  when  we  look  at 
a  solid  spherule,  we  find  that  the  breadth  of  the  band  in- 
creases from  nothing  up,  until  it  occupies  the  whole  spher- 
ule as  we  diminish  the  aperture;  the  angular  aperture  at 
which  the  black  band  first  appears  varies  with  the  refract- 
ive index  of  the  glass  bead.  It  results  from  these  observa- 
tions that  the  aperture  of  the  objective  regulates  the  ap- 
pearance or  disappearance  of  the  circular  black  outline  of 
minute  refracting  spherules,  or  the  black  bands  of  refracting 
cylinders.  It  thus  appeara  that  the  aperture  of  the  micro- 
scope objective  must  be  adapted  to  the  refractive  index  of 
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the  Babstance  under  examination,  in  order  that  we  may  bo 
able  to  distinguish  minute  spherules,  cylinders,  or  other 
bodies  from  each  other.  In  the  course  of  his  paper,  Mr. 
Pigott  states  that  no  glass  yet  constructed,  whether  micro- 
scopic or  telescopic,  has  been  adequate  to  present  to  the 
eye  the  real  size  of  the  image  of  the  sun  reflected  from  a 
small  spherule.  With  a  telescope,  the  disk,  which  ought  to 
be  the  -nnnr  ^^  ^^  inch,  appears  something  like  the  ^V  o^  ^^ 
inch  in  diameter,  or  the  spurious  disk  is  five  hundred  times 
larger  than  the  reality.  He  concludes  from  many  careful 
experiments  that  microscope  object-glasses  are  more  finely 
constructed  than  the  telescopic,  but  that  great  improve- 
ments are  still  necessary  in  that  direction. — Monthly  Micro- 
scopic  Journal^  Fd>.j  1875, 55. 

BECENT  IMPBOYEMENTS  IN  THE  MICROSCOPE. 

The  President  of  the  Royal  Microscopic  Society,  in  his 
late  anniversary  address,  states  that  the  past  year  has  been 
marked  with  decided  improvements  in  the  construction  of 
microscope  object-glasses.  A  remarkably  fine  one -eighth 
inch  has  been  made  by  Messrs.  Powell  &  Lealand.  The 
image  borne  by  this  lens  bears  amplification  by  deep  eye- 
pieces exceedingly  well.  Mr.  Wenham  has  constructed  a 
one-seventh  inch  on  an  improved  formula,  obtained  by  sub- 
stituting two  plano-convex  lenses  for  the  single  plano-con- 
vex posterior  lens  originally  employed.  The  new  lenses 
are  superior  in  definition,  and  far  superior  in  clearness  and 
absence  of  fog  or  milkiness,  to  any  other  objective  known  to 
him.  As  regards  fog,  this  defect  is  very  conspicuous  in  the 
one-sixth  inch  made  by  Ross,  which  is  constructed  of  a  sin- 
gle front  lens  followed  by  three  cemented  combinations. 
There  are  some  reasons  for  surmising  that  fog  is  partly  due 
to  the  multiplication  of  cemented  contact  surfaces ;  and  if 
this  be  so,  the  general  principles  of  analysis  would  lead  to 
the  conclusion  that  the  amount  of  the  defect  in  question 
would  be  in  proportion  to  the  square  of  the  number  of  ce- 
mented surfaces.  Thus,  this  one-sixth  inch  of  Ross,  which 
has  four  cemented  surfaces,  might  be  expected  to  present 
four  times  as  much  fog  from  that  cause  as  the  one-seventh 
inch  recently  made  by  Mr.  Wenham,  which  has  only  two 
cemented  surfaces. — Monthly  Microscopic  Joximal^  1875,98. 
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TESTING  HICBOSCOPE   OBJECT-GLASSES. 

Dr.  Pigott  advocates  the  method  of  testing  the  object- 
glasses  of  microscopes  by  examination  of  the  miniatnres  re- 
flected from  small  globules,  especially  the  examination  of 
the  sun's  image  as  seen  I'eflected  in  small  globules  of  mer- 
cury. In  this  method,  an  object-glass  of  fine  quality  is 
screwed  into  the  sub-stage  of  the  microscope  in  an  inverted 
position.  On  black  velvet  there  are  scattered,  from  a  syringe 
containing  mercury,  a  number  of  mercurial  globules ;  then, 
by  means  of  a  prism,  a  brilliant  light  is  thrown  vertical- 
ly downward  upon  them.  The  object-glass  to  be  tested 
is  now  screwed  to  the  nose  of  the  mieroscope.  The  two 
objectives  are  brought  to  a. central  position,  so  that  their 
axes  coincide,  and  the  instrument  is  then  adjusted  to  form 
miniatures  of  the  globules  for  examination.  The  most  beau- 
tiful effects  are  seen  under  sunlight.  The  miniatui*es  de- 
velop appearances  of  marvelous  beauty  and  vanety.  The 
aperture  of  the  miniature- making  objective  should  be  at 
least  as  wide  as  the  objective  to  be  tested,  and  the  lens  of 
the  finest  quality  obtainable.  Among  the  innumerable  il- 
luminated objects  that  may  be  used.  Dr.  Pigott  strongly 
recommends  what  he  calls  the  fundamental  experiment; 
that  19,  a  disk  of  intense  light  as  small  as  possible,  viewed 
from  a  distance  sufiiciently  great  to  develop  the  test  dif- 
fraction rings.  It  is  well  known  that  the  suiiace  of  the  il- 
luminated globules  of  mercury  becomes  more  nearly  spher- 
ical as  they  diminish  in  weight.  The  law  of  the  curvature 
of  these  surfaces  dependent  upon  the  specific  attraction  of 
mercury  has  been  investigated  by  Professor  Bashforth, 
though  not  yet  published.  Under  direct  illumination,  a 
minute  spectrum  of  the  sun  may  be  described.  The  sym- 
metry, beauty,  and  fineness  of  refraction  rings  exhibited  by 
these  miniatures  from  illuminated  globules  of  mercury  are 
severe  tests  of  the  objective,  and  afford  delicate  means  of 
adjusting  its  corrections. — Monthly  Microscopic  Journal^ 
1875, 147.  

ACCIDENTAL  OB  SUBJECTIVE   COLOBS. 

Mr.  Plateau  states  that  observations  made  by  himself 
upon  a  number  of  persons  of  his  own  acquaintance  have 
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shown  bim  that  it  is  impossible  to  adopt  the  principle  that 
the  accidental  or  subjective  color  observed  when  we  cease 
contemplating  a  bright  object  has  always  a  tint  comple- 
mentary to  that  of  the  object  itself.  This  sabjective  tint 
depends  upon  the  eyes  of  the  observer ;  and  the  cases  where 
the  principle  is  satisfactory  constitute  rather  the  exception 
than  the  rule,  at  least  so  far  as  concerns  blue  and  yellow. 
Therefore,  in  a  recent  communication  to  the  Belgium  Acad- 
emy, he  says  that  he  must  continue  to  maintain  the  general 
theory,  with  reference  to  accidental  colors,  that  be  published 
forty  years  ago,  and  which  he  thinks  has  not  been  sufficient- 
ly considered  by  recent  aathoi*s.  His  theory  consists  essen- 
tially in  the  following  propositions :  First,  during  the  con- 
templation of  a  colored  object,  -the  retina  exerts  an  increas- 
ing reaction  against  the  action  of  the  light  which  falls  upon 
it,  and  tends  to  throw  itself  into  an  opposite  state.  Conse- 
quently, after  the  disappearance  of  the  object,  it  takes  spon- 
taneously, or,  as  it  were,  by  ineitia,  its  opposite  state,  whence 
results  the  sensation  of  the  accidental  or  subjective  color. 
Then  it  comes  to  repose  by  a  sort  of  oscillation,  in  virtue  of 
which  it  passes  alternately  from  the  accidental  to  the  com- 
plementary tint,  and  vice  versa.  The  physiological  condi- 
tion of  the  retina  after  the  prolonged  action  of  light  is  very 
nearly  like  the  state  of  a  body  which,  drawn  from  a  ppsition 
of  stable  equilibrium,  then  abandoned  to  itself,  retunis  to 
repose  by  a  series  of  decreasing  oscillations.  Second,  anal- 
ogous phenomena  take  place  in  reference  to  space;  while 
one  portion  of  the  retina  is  submitted  to  the  action  of  a  col- 
ored light,  the  Bun*ounding  portions  throw  themselves  into 
the  opposite  state ;  whence  results,  all  around  the  colored 
image,  an  aureole  of  the  accidental  coloi*s,  and,  finally,  be- 
yond this  aureole  there  is  a  tendency  toward  a  manifesta- 
tion of  a  cloudiness  of  the  same  tint  as  that  of  the  primitive 
image.  Such  a  state  of  the  retina  can  but  be  compared  to 
that  of  It  vibrating  surface,  in  which  the  nodal  lines  are  sep- 
arated by  vibrations  in  opposite  directions.  This  theory 
has,  he  says,  been  adopted  in  France,  but  is  quite  rejected 
by  the  German  and  English  physicists.  He  has  been  so  oc- 
cupied by  his  extensive  researches  into  the  phenomena  of 
thin  liquid  films  that  he  has  not  until  lately  found  time  to 
defend  his  theory.    In  the  memoir  in  question  he  adduces 
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namerous  observations  tending  to  disprove  the  theories  of 
Scherffer,  and  of  those  who  have  followed  him,  as  also  the 
theories  of  Thomas  Young  and  his  followers. — Bull.  Ac,  Roy.^ 
Belgique^  1875, 100.  

BEFLECnON  OF  THIN  FILMS. 

Oovi  has  made  a  happy  application  of  that  principle  in 
optics  by  which  thin  films  can  at  the  same  time  reflect  and 
transmit  rays  of  light  according  to  their  angles  of  incidence.. 
He  applies  a  film  of  gold  to  the  hypothentise  of  a  right-an- 
gled prism  of  glass ;  the  film  allows  direct  rays  to  pass 
through  the  prism,  while  the  latter  reflects  the  oblique  rays 
coming  through  the  microscope.  By  placing  this  prism 
obliquely  upon  the  ocular  of  a  microscope,  the  magnified 
image  is  reflected  upon  a  sheet  of  paper,  where  it  can  be 
drawn  by  the  observer  who  looks  through  the  gold  film. — 
Eev.  8ci.,  1874, 107.  

STEMENS^S    ELECTRICAL   PYBOMETEB,  AND  BIFFEBENTIAL  VOL- 

TAMETEB. 

We  had  occasion  some  yeai*s  ago  to  give  some  account  of 
the  very  elaborate  investigations  made  by  Weinhold  in  refer- 
ence to  the  reliability  of  the  various  methods  employed  for 
measuring  very  high  temperatures  accurately,  and  to  call 
attention  to  the  fact  that  his  researches  fully  substantiated 
the  claim  of  Dr.  Siemens  that  the  electrical  pyrometer,  as 
constructed  by  him,  was  a  thoroughly  reliable  instrument. 
It  is  now  a  pleasure  to  be  able  to  refer  to  the  very  impor- 
tant memoir  of  Dr.  Siemens  himself,  just  published  in  the 
Journal  of  the  Society  of  Telegraph  Engineers.  This  me- 
moir, which  was  in  part  delivered  as  a  lecture  in  1671,  has 
been  delayed  in  its  publication,  owing  to  the  innumerable 
interruptions  experienced  by  the  author  in  consequence  of 
his  professional  duties.  The  fullness  of  its  details  shows  how 
large  a  series  of  experiments  Dr.  Siemens  undertook  to  sat- 
isfy himself  of  the  accuracy  of  his  method  of  measuring  tenv 
peratures. 

His  memoir  consists,  first  of  all,  of  a  very  suggestive  chap- 
ter on  the  influence  of  temperature  upon  the  electrical  resist* 
ance  of  metallic  conductors,  which  he  expresses  as  a  function 
not  only  of  the  temperature  reckoned  from  the  absolute  zero, 
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but,  first,  of  the  co-efficient  of  increase  peculiar  to  the  partic- 
ular metal  under  consideration ;  second,  of  the  co-efficient  of 
increase  dependent  upon  the  co-efficient  of  the  expansion  of 
the  metal ;  and,  third,  of  a  function  of  a  co-efficient  express- 
ing the  resistance  of  the  material  at  the  absolute  zero.  He 
finds  his  formula  correctly  applicable  to  the  metals  plati- 
num, iron,  copper,  aluminum,  and  silver,  at  temperatures  be- 
tween zero  and  350°  C.  The  results  of  his  experiments 
are  given  in  detail,  and  afford  a  valuable  basis  for  still  fur- 
ther investigations. 

In  the  second  part  of  his  memoir  he  states  that,  in  1860, 
when  engaged  in  examining  the  electrical  condition  of  the 
Malta  and  Alexandria  telegraph  cable,  his  attention  was  di- 
rected toward  the  fact  that  the  increase  in  the  temperature 
of  the  cable  could  be  measured  by  the  increasing  resistance 
to  the  electrical  current;  and  accordingly  constructed  coils 
of  cable  wire,  of  known  electrical  resistance,  inclosed  her- 
metically in  iron  tubes,  out  of  which  passed  thick  insulated 
wires ;  and  placing  these  coils  at  various  points  within  the 
mass  of  the  cable,  he  was  able,  by  examining  the  varying 
electrical  resistances,  to  ascertain  that  the  interior  of  the 
large  mass  of  coiled  cable  was  steadily  rising  in  tempera- 
ture, and  by  pouring  cold  water  thereon  saved  it  from  ulti- 
mate destruction.  Following  up  this  idea,  he  shortly  after- 
ward constructed  thermometer  coils,  consisting  of  a  spiral  or 
insulated  wire,  inclosed  in  a  cylindrical  silver  casing,  which 
he  used  for  measuring  ordinary  temperatures  on  land,  and 
which  could  be  used,  he  suggested,  by  physiologists  and 
others.  The  instrument  is  extremely  sensitive,  being  cor-  | 
rect  within  one  tenth  of  a  degree  Fahr.,  or  even  less ;  and  a 
modified  arrangement  of  this  kind  for  measuring  deep-sea 
temperatures  was  presented  to  the  Berlin  Academy  in  1863. 
After  describing  the  method  adopted  by  him  for  determin- 
ing the  temperatui*e  of  a  distant  spot,  and  also  a  similar  ap- 
paratus furnished  by  him  to  the  steamship  Challenger  in  her 
exploring  expedition,  he  gives  in  detail  the  method  of  con- 
struction of  the  pyrometer  for  measuring  high  temperatures. 
He  states  that  Professor  Bolzain,  of  Kasan,  is  at  present  em- 
ploying his  resistance  thermometer  for  registering  the  tem- 
peratures below  the  surface  of  the  earth,  and  measuring  the 
temperature  of  the  air  above ;  and,  furthermore,  that  Mr.  Bell, 
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the  eminent  metallargist,  habitually  employs  his  pyrometer 
for  the  determination  of  the  temperatures  employed  in  vari- 
ous operations  of  the  blast  furnace. 

The  third  part  of  Mr.  Siemens's  paper  is  a  highly  suggestive 
and  valuable  memoir  on  a  simple  method  of  measuring  elec- 
trical resistances.  He  states  that  although  a  Wheatstone 
balance  funiishes  electricians  with  the  means  of  measuring 
the  resistances  of  electrical  circuits  with  great  accuracy,  yet 
its  application  is,  in  many  cases,  I'endered  difficult  on  account 
of  the  delicacy  of  the  apparatus  and  of  extraneous  disturbing 
causes.  As  a  portable  instrument,  and  one  especially  appli- 
cable to  observations  on  shipboard  and  in  exploring  expedi- 
tions, he  proposes  what  he  calls  a  dififerential  voltameter, 
which  consists  of  two  similar  narrow  closed  tubes  fixed  ver- 
tically to  a  wooden  frame,  with  a  divided  scale  behind  them, 
and  whose  lower  ends,  being  enlarged  somewhat,  are  fitted 
with  wooden  stoppers  saturated  with,  paraffin,  and  pene- 
trated by  platinum  wires.  Diluted  sulphuric  acid  is  ad- 
mitted into  these  tubes,  and  kept  at  a  proper  height  in  each 
by  a  very  simple  device,  and  the  evolution  of  gas  that  occurs, 
when  a  current  passes  from  the  electrodes,  affords  the  meas- 
ure of  the  strength  of  the  current.  By  means  of  a  commu- 
tator the  current  from  the  battery  is  easily  reversed  every 
few  seconds,  preventing  polarization  of  the  electrodes.  By 
introducing  the  resistance  of  the  voltameter,  and  the  un- 
known resistance  x,  first  on  one,  and  then  on  the  other  side 
of  the  arrangement,  the  observations,  by  a  simple  arithmet- 
ical pi'Ocess,  give  the  exact  value  of  the  unknown  resistance. 
The  measurement  of  the  quantity  of  decomposed  gases  serves 
merely  to  determine  the  relative  intensity  of  the  currents 
which  flow  in  the  respective  positions  of  the  commutator. 
He  states  that,  having  measured  numerous  resistances  by 
this  instrument,  and  compared  the  results  with  measure- 
ments obtained  by  a  very  peifect  Wheatstone  bridge  ar- 
rangement, he  finds  that  it  may  be  relied  upon  within  a 
half  per  cent,  of  error  of  observation.  The  instrument  es- 
pecially recommends  itself  for  use  on  board  of  vessels,  as 
not  being  in  the  slightest  degree  influenced  either  by  the 
motion  of  the  vessel  or  by  the  magnetic  influence  of  mov- 
ing masses  of  iron.  One  of  its  intrinsical  advantages  is  that 
it  gives  the  resistance  to  be  measured  in  units  of  work  done, 
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independent  of  such  momentary  changes  in  the  strength  of 
the  current  as  affect  the  readings  of  a  magnetic  needle.  It 
is  also  portable  and  inexpensive. — Jour.  Soc.  Tdeg.  Engineers^ 
1875, 296.  

THE  ACTION  OF  AN  ELBCTRO-MAGNKT  UPON  THE   SPECTRA  OP 
BAREFIED   GASES  TBAYEBSED  BT  ELECTBIG  DISCHAB6ES. 

M.  Cheautard  states  that  he  has  examined  the  spectra  of 
rarefied  gases  illuminated  by  an  electric  spark,  and  subjected 
to  the  influence  of  powerful  magnets,  and  finds  that  these 
spectra  arc  characterized  as  to  the  position,  the  number, 
the  separation,  and  the  fineness  of  their  lines  by  very  curious 
traits  peculiar  to  each  gas.  As  regards  the  metalloids  with 
which  only  his  experiments  have  thus  far  been  conducted, 
he  states  that  the  light  given  out  by  sulphur  and  by  seleni- 
um experienced  a  notable  diminution  under  the  influence  of 
the  magnet,  so  that  sometimes  the  spectrum,  which  was  very 
apparent  at  first,  disappeared  for  some  moments.  On  the  con- 
trary, chlorine  and  bromine  are  characterized  by  an  increase 
in  brilliancy,  and  by  the  development  of  fine  brilliant  i-ays 
especially  numerous  in  the  green,  whose  appearance  or  dis- 
appearance at  the  moment  when  we  turn  on  or  interrupt 
the  current  has  a  truly  magical  effect.  This  phenomenon 
seems  to  have  some  importance  in  consideration  of  the  ob- 
scurity which  at  present  characterizes  our  knowledge  of  the 
relation  of  magnetism  and  light. — 1  B^  1875,  283. 

THE  FREEZING  OF  SALT  WATEB. 

Professor  Guthrie,  in  continuation  of  former  researches  on 
the  solutions  of  salt,  has  endeavored  to  ascertain  the  manner 
in  which  mixtures  of  salt  act  as  cryogens,  and  to  study  their 
combination  with  water  at  various  temperatures  and  in  va- 
rious piK)portions.  He  finds  that  when  two  salts,  composed 
of  different  acids  or  bases,  are  mixed,  and  no  precipitation 
occura,  it  is  generally  considered  that  partial  decomposition 
takes  place,  two  new  salts  being  formed ;  but  he  finds  that 
if  the  salts  a  x  and  b  y  he  mixed  in  atomic  proportion, 
and  dissolved  in  the  smallest  possible  amount  of  water,  a 
mixture  is  obtained  identical  with  that  produced  on  mixing 
a  y  with  b  x;  and  the  temperature  and  composition  of  the 
resulting  cryohydrate  are  the  same  in  both  cases.     Thus,  a 
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saturated  solution  of  a  mixture  of  nitrate  of  potassium  and 
sulphate  of  sodium  solidifies  at  — 5^  A  mixtura  of  nitrate 
of  sodium  and  sulphate  of  potassium  also  solidifies  at  this 
temperature ;  but  the  temperatures  never  fall  as  low  as  the 
point  which  could  be  reached  by  employing  whichever  of 
the  salts  a  x^a  y^b  x^  or  b  y  forms  a  cryohydrate  with  the 
lowest  temperature.  Thus,  in  the  above  case,  the  solidifying 
point  of  nitrate  of  sodium  is  —17°. — Nature^  XL,  440. 

ON   UNILATEBAIi  SLECTBIC  CONDUCnVITY. 

Dr.  Arthur  Schuster  states  that  in  the  course  of  many  ex- 
periments he  has  had  frequent  occasion  to  remark  that  elec- 
tric currents  seem  to  traveree  copper  wires  more  easily  in 
one  direction  than  in  the  other;  so  that  the  galvanometer 
indicates  different  intensities  when  we  reverse  the  direction 
of  the  current  which  traverses  it.  He  gives  to  this  phe- 
nomenon the  name  of  unilateral  conductivity.  He  firat  ob- 
served it  in  using  the  galvanic  battery,  but  was  able  to 
make  more  accurate  observations  by  means  of  magneto-elec- 
tric machines.  The  phenomenon  observed  with  this  appa- 
ratus led  him  to  the  hypothesis  that  the  current  induced  by 
one  pole  of  the  magnet  traverses  a  circuit  more  easily  than 
that  induced  by  the  opposite  pole.  In  his  second  memoir 
Schuster  records  another  phenomenon  which  is  not  without 
analogy  with  the  preceding.  He  joined  the  electrodes  of  a 
galvanic  battery  to  the  apparatus  which  he  had  used  in  his 
first  experiment,  and  found  that,  whatever  the  intensity  of 
the  continuous  current  might  be,  or  the  relative  positions  of 
the  electro-magnet  to  the  battery,  it  always  happened  that 
the  initial  deviation  of  the  galvanometer  needle  augmented 
during  the  rotation  of  the  magnet.  On  the  other  hand,  as 
long  as  the  magnet  was  immovable,  it  exerted  no  influence 
npon  the  deviation  produced  by  the  permanent  cuiTents. 
Noting  then,  at  first,  the  initial  deviation  of  the  needle  while 
the  magnet  was  stationary,  he  interrupted  the  current  be- 
fore turning  the  magnet,  and  observed  again  the  deviation 
produced  at  the  firat  passage  of  the  current  during  the  rota- 
tion. The  difference  between  these  two  deviations  was  sen- 
sibly propoi*tional  to  the  intensity  of  the  permanent  cuiTent, 
but  decreased  rapidly  with  the  increase  in  the  electric  vibra- 
tions produced  by  the  magnet.     The  cause  of  this  singular 


106     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

influence  of  the  rotation  of  the  magnet  upon  the  intensity 
of  the  permanent  current  is  scarcely  less  obscure  than  that 
of  the  unilateral  conductivity ;  and  the  explanation  of  the 
one  phenomenon  involves  the  apparent  contradiction  of  the 
other.— JBuU.  Hehd.,  1 875, 297. 

SINGULAR  PROPERTY   OF  ALUMINUM   ELECTRODES. 

A  singular  property  of  aluminum  has  been  noticed  by 
Ducretet.  A  voltameter,  whose  electrodes  are  respectively 
aluminum  and  platinum,  allows  an  electric  current  to  pass, 
or  prevents  it,  according  as  the  electrodes  are  respectively 
positive  or  negative.  If  the  positive-  current  passes  from 
the  platinum  to  the  aluminum,  no  unusual  resistance  is  ex- 
perienced. If,  on  the  other  hand,  a  positive  current  passes 
from  the  aluminum  to  the  platinum,  the  current  is  nearly  ar- 
rested, and  the  needle  of  the  galvanometer  marks  in  the  first 
case,  for  instance,  22%  and  in  the  second  case  2^  only.  The 
explanation  of  this  seems  to  be  that  in  the  former,  or  favora- 
ble case,  the  current  disengages  oxygen  at  the  platinum  and 
hydrogen  at  the  aluminum  pole.  But  in  the  opposite  case 
the  oxygen  is  produced  at  the  aluminum  pole,  and  forms  a 
layer  of  alumina  (or  the  oxide  of  aluminum),  to  the  presence 
of  which  the  arrest  of  the  current  must  be  attributed.  If 
the  poles  are  placed  in  hydrochloric  acid,  the  phenomenon 
no  longer  takes  place,  and  similarly  does  it  not  follow  if 
we  employ  any  alkaline  liquid.  In  opposition  to  this  expla- 
nation, however,  it  must  be  granted  that  the  microscopic 
examination  of  the  aluminum  electrode  does  not  reveal  any 
apparent  change  in  its  appearance,  no  matter  in  which  way 
the  current  flows.  Whatever  may  be  the  explanation,  the 
fact  remains,  and  is  certainly  a  very  striking  one.  Of 
course,  if  both  electrodes  are  foiTned  of  aluminum,  the  cur- 
rent will  not  flow  in  either  direction.  Ducretet  proposes  to 
apply  this  interesting  property  of  aluminum  in  the  construc- 
tion of  a  telegraphio  apparatus,  which  he  calls  a  rheotome  of 
constant  direction. — 13  JB,  III.,  218. 

ON  THE   ELECIBIC  DISCHARGE. 

The  electrical  sparks  of  a  peculiar  nature  that  have  been 
called  "feeble  sparks"  by  Riess,  by  whom  they  were  first 
discovered,  are  distinguishable  from  the  ordinary  bright 
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sparks,  uot  only  by  their  form,  their  light,  and  their  noise, 
bat  also  by  other  peculiarities,  sacb  that  a  further  investiga- 
tion into  their  nature  has  been  made  by  him.  Among  the 
isolated  points  considered  in  connection  with  these  feeble 
sparks,  Riess  states  that  Wiedemann  and  Rohlmann  have 
from  special  investigations  concluded  that  the  quantity  of 
electricity  necessary  for  a  discharge  is  much  greater  when 
the  discharge  takes  place  from  the  negative  than  from  the 
positive  electrode.  But  his  own  experiments  seem  to  him 
uot  to  justify  so  positive  an  expression,  as  they  can  be  ex- 
plained by  means  of  the  feeble  glimmer  that  precedes  an 
eruptive  discharge.  We  have,  moreover,  no  experiments 
which  would  lead  us  to  thiuk  that  there  is  a  greater  quan- 
tity of  electricity  present  in  a  positive  than  in  a  negative 
spark.  From  experiments  made  with  the  Holtz  machine, 
he  concludes  that  the  greater  length  of  the  negative  elec- 
trode is  not  an  important  condition  in  producing  feeble 
sparks,  but  that  in  these  experiments  electrodes  may  be  em- 
ployed of  any  length  whatever.  The  feeble  sparks  are,  not 
only  in  reference  to  their  length,  but  also  to  their  light  and 
brightness,  independent  of  the  composition  of  the  arms  of 
the  discharger  by  means  of  which  they  take  place. — Mo- 
natsbericht  der  Berlin  Akad.^  1875, 152. 

TELEGBAPHIC  GBOUND  CUEBENTS. 

Speaking  of  the  importance  of  observing  the  underground 
or  so-called  earth  currents  on  electric  telegraph  wires.  Sir 
William  Thomson  states  that  an  observation  which  would 
be  of  value  for  scientific  study  is  to  observe  the  indication 
of  the  electrometer  at  each  end  of  the  telegraph  line  at  any 
time — whether  during  a  magnetic  storm  or  not — during  the 
day  or  night.  If  the  line  be  worked  with  a  condenser  at 
each  end,  this  observation  can  be  made  without  in  the 
slightest  degree  disturbing  the  practical  work  through  the 
line  by  simply  putting  on  an  electrometer  in  direct  connec- 
tion with  the  line,  and  connecting  the  outside  of  the  electrom- 
eter with  a  proper  earth  connection,  when  it  may  be  ob- 
served, quite  irrespectively  of  the  signaling,  when  signaling 
is  done,  as  it  very  frequently  is,  on  submarine  lines  with  a 
condenser  at  each  end.  The  scientific  observation  will  bo 
disturbed  undoubtedly  by  the  sending  of  messages;  but  the 
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disturbance  is  only  transient,  and  in  every  panse  at  the  end 
of  a  word  there  will  be  a  sufficiently  near  approach  to 
steadiness  in  the  potential  at  the  end  of  the  wire  connected 
with  the  electrometer  to  allow  a  careful  observer  to  esti- 
mate with  practical  accuracy  the  indication  that  he  would 
have  were  there  no  work  of  the  line  going  on  at  the  time.  ' 
A  magnetic  storm  of  considerable  intensity  does  not  stop 
the  work — does,  indeed,  scarcely  interfere  with  the  work  of 
a  submarine  line  in  many  instances — when  the  condenser  is 
used  at  each  end.  Thus  observations,  even  when  the  line  is 
working,  may  be  made  duiing  magnetic  storms,  and  again  * 
during  hours  when  the  line  is  not  working.  Any  single  ob- 
servation, or  any  series  of  observations,  that  are  made  on 
the  electric  potentials  at  one  end  of  the  insulated  line  will 
give  valuable  results.  When  an  arrangement  can  be  made 
for  simultaneous  observations  of  the  potentials  of  the  elec- 
trometer at  the  two  ends  of  the  line,  the  results  will  bo 
still  more  valuable.  We  may  substitute,  with  satisfactory 
results,  for  the  electrometer,  the  galvanometer  of  very  large 
i*esistancc. — Jour,  of  the  Soc.  of  Telegraph  Engineers^  III., 
1874, 10.  

THE   ELECTRICAL  YOTING  MACHINE. 

Monsieur  J.  Mofin  has  presented  for  inspection  a  model 
voting  machine  constructed  for  a  deliberative  body  of  twelve 
voters,  in  which  he  proposes  to  simplify,  in  a  considerable  de- 
gree, the  tedious  process  of  voting,  and  to  economize  the  time 
of  an  assembly.  To  attain  this  end  the  machine  ought  to  be 
prompt  and  certain,  and  free  from  errora  as  to  the  result  of 
the  votes.  It  is  composed  of  a  portable  table,  having  twelve 
circular  openings,  below  which  are  written  the  names  of  the 
members,  each  opening  corresponding,  by  invisible  wires,  to 
the  place  of  the  i*epresentative  named  upon  the  table.  Be- 
neath are  placed  two  small  openings  closed  by  small  covers, 
which  disappear  at  the  end  of  the  operation,  so  as  to  allow 
one  to  see  the  number  of  votes  that  have  been  cast  for  and 
against  the  project.  Each  of  the  deputies  has  also  two 
balls,  black  and  white,  corresponding  to  the  opening  which 
belongs  to  him  in  the  table.  The  operation  of  the  process 
is  as  follows:  The  deputy, by  touching  a  button, draws  be- 
fore the  opening  placed  upon  the  table  and  under  his  name 
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a  disk  of  the  same  color  as  the  ballot  that  be  wishes  to 
throw,  and  which  closes  the  opening.  By  the  interior  ar- 
rangement of  the  machine^  a  vote  being  once  made  prevents 
the  expression  of  a  second,  so  that  it  is  impossible  to  vote 
twice.  When  the  president  is  sure  that  every  one  has  taken 
part  in  the  vote,  he  touches  a  special  button  placed  at  the 
side  of  the  machine,  and  instantaneously  the  work  of  addi- 
tion begins.  In  this  operation,  by  an  ingenious  contrivance, 
the  white  balls  are  separated  from  the  black,  and  the  totals 
thus  formed  occupy  two  appropriate  places  upon  the  table. 
At  this  moment  the  little  covcra  remove  themselves,  and 
allow  one  to  see  the  figures  resulting  from  the  addition. 
At  the  moment  when  the  president  sets  the  process  of  addi- 
tion into  operation,  all  voting  is  suspended,  so  as  not  to  de- 
range the  work.  Upon  the  back  of  the  machine  there  is  a 
system  of  needles  corresponding  to  each  of  the  openings, 
which,  as  soon  as  the  vote  is  terminated,  prints  the  result 
upon  a  sheet  of  paper  prepared  for  this.  A  lateral  lever 
permits  the  reinstating  of  every  thing  in  its  initial  condi- 
tion, ready  for  a  new  operation.  All  these  operations  are 
performed  by  electricity  and  instantaneously,  and  the  author 
says  that  one  minute  will  suffice  to  count  the  votes  of  an 
assemblage  of  seven  hundred  and  fiily  pei*sons.  The  com- 
plete machine  is  now  manufactured  to  order  in  Paris,  the 
cost  being  about  twenty  dollars  per  voter.  —  1  B,^  1876, 
206.  

THE  THEORY   OF  THE    ELECIBICAL  MACBJNE. 

Poggendorff  states  that  few  problems  in  physics  have  as 
yet  defied  all  theories  so  completely  as  those  offered  by  the 
electric  machines.  Theories  there  are  in  plenty;  but  none 
explain  all  the  facts,  and  none  are  free  from  unwarranted 
assumptions.  He  himself  inclines  to  the  opinion  that  it  will 
not  do  to  assume  that  the  panicles  of  electricity  are  spher- 
ical, and  exert  their  action  equally  in  all  directions;  but  that 
it  is  more  likely  that  they  are  polarized ;  that  they  have  a 
definite  range  on  the  electrified  surface ;  and  that  in  conse- 
quence of  the  movement  of  this  surface  the  particles  them- 
selves turn.  The  development  of  this  idea,  which  is  in  oppo- 
sition to  the  assumption  of  two  electric  fluids,  as  commonly 
held  in  Germany,  seems,  however,  to  him  to  be  attended 
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with  insuperable  difficulties.  He  appears  to  have  been  led 
to  this  suggestion  by  observing  the  effects  produced  by  turn- 
ing the  revolving  plate  of  an  electric  machine  of  the  second 
class  through  measured  angles  of  45*^,  90°,  135°,  etc.,  instead 
of  turning  it  steadily  throughout  the  entire  circumference. — 
Berlin  Akad.  Monatsb.       

THB   ELECrmC  CONDUCnVITY   OF  U6KE0US  SUB8TAKCSB. 

Count  Du  Moncel  has  investigated  the  question  as  to 
whether  the  conductivity  of  wood  fibre,  if  electrified,  is  due 
to  the  humidity  with  M'hich  bodies  are  more  or  less  impreg- 
nated. His  experiments,  being  conducted  with  extremely 
sensitive  apparatus,  have  led  him  to  the  following  conclu- 
sions :  A  small  frame  of  oak,  regarded  by  the  cabinet-maker 
as  being  very  dry,  furnished,  when  it  was  brought  to  him,  a 
deflection  of  55°  of  the  scale  of  the  galvanometer.  This  same 
small  frame,  when  it  had  been  dried  for  two  hours  in  the 
stove,  gave  not  the  least  deflection,  and  being  kept  in  a 
sunny  chamber  for  several  hours  did  not  increase  its  con- 
ductivity. Exposed  to  the  air  during  a  dry  July  night,  it 
gave  in  the  morning  a  deflection  of  13°.  It  appears  from 
his  experiments  that  it  is  to  the  humidity  aspii'cd  through 
its  pores  that  the  wood  owes  its  relative  conductivity,  and 
that  this  conductivity  is  proportionate  to  the  degree  of 
pressure  upon  the  metallic  plates  by  means  of  which  the 
electric  current  is  communicated  to  the  block  of  wood. — 
I*roc.  Soc.  Tdeg.  Engineers, 

CIECULAB  MAGNETIC  NEEDLES. 

A  report  has  been  presented  by  Duchemin  on  the  experi- 
ments made  on  board  of  the  French  vessels  Faone  and  Savoie, 
upon  the  properties  of  magnetic  needles  made  in  the  form  of 
a  circular  disk,  instead  of  a  pointed  or  lozenge-shaped  one. 
Two  series  of  experiments  were  made :  first,  with  reference 
to  the  comparative  steadiness  of  the  simple  and  the  circular 
needles;  second,  with  reference  to  the  correction  of  the  circu- 
lar needle  for  local  influences  by  the  addition  of  a  concentric 
movable  circular  magnet.  The  sensibility  of  the  circular 
needle,  according  to  him,  leaves  nothing  to  be  desired,  being 
superior  to  that  of  the  ordinary  compass,  although  its  friction 
is  greater,  since  its  weight  is  more  than  twice  as  great    The 
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Btability  of  the  circular  needle,  as  shown  by  its  oscillations 
to  the  right  and  left,  is  greater  than  that  of  the  ordinary 
needle;  and  its  moment  of  inertia  is,  in  fact,  equal  in  all  po- 
sitions. No  difficulty  is  experienced  in  locating  the  position 
of  the  magnetic  axis  of  the  circular  needle.  These  needles 
are  magnetized  instantaneously  by  means  of  a  powerful  soft* 
iron  electro -magnet  He  concludes  that  the  circular  com- 
pass-needle is  an  instrument  woithy  of  navigators ;  and  by 
perfecting  its  construction  we  shall  come  into  possession  of 
a  simple,  sensitive,  stable  instrument,  constituting  a  veritable 
improvement  on  the  presept  arrangement  It  is  even  stated 
that  the  extreme  sensibility  that  can  be  given  to  this  instru- 
ment may  render  it  advantageous  in  magnetic  observations. 
A  portion  of  the  errors  of  the  instrument,  due  to  local  at- 
tractions, may  be  corrected  by  means  of  a  circular  magnet ; 
but  this  is  not  to  be  recommended,  as  new  complications  are 
thereby  introduced. — JBitll.  Sebd,  Assoc.  Sdentijique, 

COBRECTIOXS   OF  THIS   COMFASS   ON  IBON  SHIPS. 

From  an  elaborate  memoir,  by  Garbich,  on  the  theory  and 
practice  of  the  deviation  in  compasses  on  iron  ships,  we  take 
the  following  directions  for  effecting  the  compensation  of 
the  compasses.  In  order  to  avoid  the  employment  of  large 
masses  of  iron,  it  is  best  to  use  two  iron  rods  placed  diamet- 
rically opposite  to  each  other.  To  determine  exactly  the 
distance  of  these  rods  from  the  centre  of  the  compass,  it  is 
best  to  turn  the  ship's  head  toward  that  point  in  the  hori- 
zon at  which  the  quadrantal  deviation  is  a  maximum,  after 
first  allowing  for  the  semicircular  deviation ;  then,  by  mov- 
ing the  rods  to  or  from  the  centre  of  the  compass,  to  annul 
the  maximum  quadrantal  deviation.  This  error  being  thus 
compensated,  it  will  be  found  that  a  portion  of  the  rolling 
or  heeling  deviation  is  also  removed.  The  semicircular  de- 
viation is  then  best  compensated,  by  means  of  two  magnets, 
as  follows :  Under  the  centre  of  the  compass  is  fastened  a 
non-magnetic  metallic  parallelopipedon  of  square  section,  one 
side  of  which  is  parallel  to  the  keel ;  the  lower  side  of  this 
should  be  fastened  to  a  metallic  disk  of  the  same  material, 
and  this  so  fastened  by  screws  to  the  base  of  the  binnacle 
that  its  position  can  not  be  altered  with  reference  to  the 
keel  of  the  vessel.     On  the  upp^r  end  of  this  parallelopipc- 
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don  must  be  fastened  a  cross-piece,  by  means  of  which  the 
wliole  may  be  kept  always  vertical.  A  steel  magnet  is  pro- 
vided with  a  square  slit,  such  that  it  can  be  placed  any 
where  and  in  any  position  upon  the  parallelopipedon.  Ac- 
cording, then,  as  ceitain  co-efficients  in  the  expression  for  the 
magnetic  disturbance  are  larger  or  smaller,  the  magnet  is  to 
be  placed  either  parallel  or  transverse  to  the  parallelopipe- 
don, and  is  to  be  moved  up  or  down  until  the  needle  points 
accurately  north  and  south,  when  the  magnet  is  to  be  fastened 
in  that  position.  The  ship  is  then  to  be  swung,  and  a  third 
magnet  is  also  to  be  fastened  to  the  same  parallelopipedon 
in  a  cei-tain  manner  described  by  Garbich,  until  when  the  ship 
heads  east  and  west  the  needle  still  points  correctly  north 
and  south,  when  this  third  magnet  is  to  be  fastened  in  its 
place.  With  this  adjustment  the  correction  of  the  compass 
is  finished,  except  in  so  far  as  there  may  still  remain  a  slight 
eiTor,  due  to  the  want  of  symmetry  in  the  apparatus,  and 
which  may  be  corrected  by  swinging  the  ship  to  the  west  ns 
well  as  to  the  east.  In  order  to  compensate  for  the  remain- 
ing rolling  or  heeling  deviation,  a  cylindncal  steel  magnet, 
about  seven  inches  long  and  two  thirds  of  an  inch  thick,  is 
appropriate,  which  is  to  be  placed  before  the  needle  and  in- 
clined to  the  veilical,  at  an  angle  whose  tangent  is  a  well- 
known  co-efficient.  This  compensation  becomes  of  great  im- 
portance in  high  latitudes.  In  passing  into  magnetic  south- 
ern latitudes,  the  vertical  compensating  magnet  must  be  re- 
versed end  for  end.  The  easiest  method  of  directinor  the 
ship  toward  any  given  point  of  the  horizon  will  be  attained 
by  the  use  of  a  compass  described  by  Garbich,  combining  in 
itself  both  magnetic  and  azimuthal  compass,  having  three 
concentric  azimuthal  circles,  and  which  is  to  be  used  in  con- 
nection with  the  azimuthal  tables  computed  by  Labrosse, 
which  give,  for  every  latitude  of  the  ship  and  every  position 
of  the  sun,  and  for  every  hour  of  the  day  between  sunrise 
and  sunset,  the  angle  between  the  meridian  and  the  sun's 
vertical.  —  ^^ MiUlieiliingen^^  Amtr.  Uydrog,  Office^  1874, 167, 
267, 426.  

ANCIENT  MUSICAL  INSTRUMENT  IN  CHINA. 

Among  the  ancient  musical  instruments  of  the  Chinese  is 
the  pien  king,  which  is  an  assortment  of  sixteen  stones  ar- 
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ranged  on  strings  in  two  series  of  eight  each,  one  above  the 
other,  and  each  giving  out,  when  struck  successively,  the 
system  of  sounds  employed  by  the  ancient  Chinese  in  their 
music.  The  size  and  shape  of  these  stones  have  been  very 
carefully  determined  by  them  after  a  minute  analysis  of  the 
sounds  peculiar  to  each  one.  In  order  to  render  the  sound 
graver,  the  thickness  of  the  stone  is  diminished  to  the  proper 
amount,  and,  to  render  it  more  acute,  something  is  cut  off 
from  the  length.  The  stones  thus  aiTanged  remind  one  in 
effect  of  a  series  of  steel  bars,  as  exhibited  in  acoustic  ap- 
paratus to  illustrate  the  fact  that  vibrations  above  a  certain 
pitch  are  inaudible  to  the  human  ear.  Frequent  endeavors 
have  been  made  to  decide  what  kind  of  stones  were  employed 
in  the  fabrication  of  the  pien  king,  since  they  were  custom- 
arily paid  as  tribute  money  more  than  two  thousand  years 
before  Christ  by  certain  provinces  of  China.  Certain  au- 
thors have  thought  that  they  recognized  in  them  a  kind  of 
black  marble ;  and  the  editor  of  the  works  of  Father  Amiote 
asserts  that  the  king,  or  musical  stone,  constructed  in  France 
from  the  black  marble  of  Flanders,  was  quite  as  sonorous  as 
those  of  China.  Lately  a  discovery  was  made  at  Kendal,  in 
England,  of  some  musical  stones,  which,  when  struck  with  a 
piece  of  iron  or  another  stone,  gave  out  sounds  of  very  dif- 
ferent pitch,  and  with  eight  of  which  it  would  be  possible 
to  attain  a  very  distinct  octave. — 13  i?,  III.,  203. 

BEMABEABLE  IMPBOVEMENTS  IX  8TBIN6ED  INSTBUMENTS. 

Some  veiy  remarkable  results  of  persistent  investigation 
have  been  just  communicated  to  the  Physical  Society  of 
London  by  Mr.  Hamilton,  of  Oxford.  In  prosecuting  these 
researches  Mr.  Hamilton  has  for  over  two  years  resigned  all 
other  work,  and  he  announces  finally  that,  by  means  of 
stringed  instruments  reinforced  by  reeds,  he  has  been  able 
to  secure  for  these  all  the  advantages  of  organ  pipes,  in  ad- 
dition to  those  which  they  already  possessed.  In  short,  the 
strings  vibrating  on  the  sounding-board  are  made  to  imitate 
exactly  in  volume,  quality,  and  sustained  sound  either  an 
open  diapason  pipe  or  the  largest  organ  pipe  in  use,  his  hear- 
ers being  satisfied  that  not  only  can  a  string  do  all  the  work 
of  an  organ  pipe  in  volume  and  sweetness,  but  also  afford 
the  exquisite  sympathetic  and  blending  power  hitherto  con- 
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sidered  to  be  peculiar  to  strings.  Another  invention  of  his  is 
a  string  which,  to  the  great  surprise  of  those  who  attempted 
it,  could  not  be  put  out  of  tune.  Mr.  Hamilton  is  still  en- 
gaged in  perfecting  his  inventions,  which  promise  to  give  us 
the  effect  of  an  organ  in  a  piano-forte,  and  that  of  a  piano- 
forte in  a  cottage  instrument — 12  A^  XI.,  99. 

HABBIONY  IN  MUSICAL   IN6TKUMBNTS. 

In  a  course  of  lectures  on  the  science  of  music  Mr.  £llis 
has  explained  the  defects  of  the  ordinary  keyed  instruments, 
toned  by  a  system  which  he  characterizes  as  the  worst  pos- 
sible, in  that  every  element  of  harmony  is  violated.  In  the 
piano-forte  the  errors  of  temperament  are  not  so  offensive 
AS  in  the  organ  and  in  the  harmonium.  In  olden  times  or- 
gans were  tuned  on  a  temperament  which  put  the  principal 
keys  in  good  tune,  but  more  recently  organists,  having  made 
up  their  minds  to  play  in  all  sorts  of  remote  keys,  a  great 
change  has  taken  place,  and  an  equal  temperament  has  been 
attempted.  For  show  organs  this  coarse  may  be  defended, 
but  not  for  church  organs,  where  nothing  but  the  simplest 
keys  are  required.  The  organ  of  half  a  century  ago  was  a 
sweet-sounding  instrument  compared  with  the  harah  ones  of 
modern  days.  A  curious  proof  occurred  a  few  years  ago  of 
the  mischief  done  to  the  tone  of  an  organ  by  the  equal  tem- 
perament. Dr.  Pola  had  to  construct  two  organs  of  tolera- 
ble size.  In  the  one  he  gave  way  to  popular  prejudice  by 
having  it  tuned  equally;  in  the  other  he  adopted  the  old 
tuning ;  and  though  the  instruments  were  precisely  alike  iu 
other  respects  and  made  by  the  same  builder,  the  latter  or- 
gan acquired  the  reputation  of  being  peculiarly  sweet-toned, 
while  the  former  was  considered  harsh. — 12  A^  XL,  89. 
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TANADIUM  IN  BOCKS. 

Yanadium,  hitherto  regarded  as  one  of  the  rarest  metals, 
is  now  said  by  Dr.  A.  A.  Hayes  to  be  very  widely  diffused. 
It  ocoars  as  vanadic  acid,  associated  with  phosphoric  acid,  in 
minute  traces  in  very  many  of  our  commonest  rocks.  In 
fact,  it  seems  to  be  almost  as  frequently  met  with  as  man- 
ganese. Dr.  Hayes  has  detected  it  in  green  and  plum  color- 
ed slates  and  porphyries,  in  sandstones,  and  in  various  rock 
aggregates. — 1  -4,  April  16, 1875, 166. 

CBTSTALUZED   CADMIUM. 

Hermann  Kftrnmerer  has  obtained  fine  crystals  of  metallic 
cadmium  by  distilling  the  metal  in  a  current  of  hydrogen  in 
a  combustion  tube.  These  crystals  were  silver  white,  and 
seemed  to  belong  to  the  regular  system,  there  being  regular 
octahedrons,  dodecahedrons,  and  other  more  complicated 
forms.  The  experiment  can  be  performed  in  the  lecture- 
room  before  a  class. — 21  Ay  May^  425. 

OXIDATIOX  OF  BUTHENIUM. 

Ruthenium,  the  rarest  metal  of  the  platinum  group,  differs 
from  its  associates  in  the  ease  with  which  it  undergoes  ox- 
idation. Its  properties  in  this  respect  have  recently  been 
investigated  by  Deville  and  Debray,  who  worked  chiefly 
with  the  tetroxide,  RUO4.  This  substance  is  easily  formed 
by  the  fusion  of  ruthenium  before  the  oxyhydrogen  blow- 
pipe. The  metal  then  oxidizes  almost  as  readily  as  anti- 
mony, giving  off  a  blackish  vapor  which  smells  strongly  of 
ozone.  Strangely  enough,  however,  the  oxide,  although  form- 
ed at  such  a  high  temperature,  can  not  be  heated  without 
decomposition.  By  simply  heating  a  specimen  of  it  to  about 
108°  Centigrade,  it  can  be  made  to  decompose  with  a  very 
violent  explosion,  yielding  a  large  quantity  of  highly  ozo- 
nized oxygen.  These  peculiarities  seem  to  distinguish  it  from 
all  other  known  oxides. — Afinales  de  Chimie  et  de  Phyaiquey 
AprUy  637. 
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METALLIC  BABIUM. 

Although  the  compounds  of  barium  have  been  so  long  and 
80  thoroughly  known,  the  metal  itself  has  been  but  little 
studied.  Sergius  Kern,  of  St.  Petersburg,  has  lately  suc- 
ceeded in  preparing  it  by  several  methods  in  a  state  suitable 
for  examination.  The  best  process  seems  to  be  to  heat  ba- 
rium iodide  with  metallic  sodium.  A  violent  reaction  ensues, 
accompanied  by  an  evolution  of  heat  and  light ;  the  resulting 
mass  is  treated  with  mercury  to  form  a  barium  amalgam,  from 
which,  finally,  the  mercury  is  distilled.  The  barium  so  obtain- 
ed resembles  calcium  very  closely,  is  apparently  tough  and 
ductile,  and  has  a  specific  gravity  of  3.75. — 1 A^  June  4,  243. 

PURIFICATION   OP  TIN  BY   FILTBATION. 

Curter  has  proposed  an  interesting  method  of  freeing  tin 
from  less  fusible  metals  by  means  of  filtration.  The  filter 
was  constructed  as  follows:  Common  tinned  iron  of  ordi- 
nary thickness  was  cut  into  strips  about  150  millimeters 
long  by  100  wide.  Five  hundred  of  these,  with  their  sur- 
faces parallel,  were  wedged  together  in  an  oblong  iron  frame, 
and  this  frame  was  tightly  fitted  into  an  opening  in  the  bot- 
tom of  a  large  graphite  crucible.  The  tin  to  be  purified  was 
then  melted  in  another  crucible,  and  allowed  to  cool  until 
crystals  began  to  form  on  its  surface,  when  it  was  transferred 
to  the  above-described  filter.  Of  course  the  heat  sufficed  to 
melt  the  tinning  of  the  iron  strips,  thus  leaving  narrow 
spaces  between  them  through  which  the  molten  metal  could 
flow,  its  solid  impurities  remaining  behind.  More  than  fifty 
centners  of  impure  Bohemian  tin  was  thus  rendered  almost 
chemically  pure,  the  iron,  copper,  and  arsenic  with  which  it 
had  been  contaminated  being  left,  alloyed  with  some  of  the 
tin  itself,  upon  the  filter. — 14  C^Marchj  469. 

THE   ARTIFICIAL  IMITATION    OP  NATTVB   MAGNETIC    PLATINUM. 

It  is  known  that  occasional  pieces  of  native  platinum  not 
only  act  upon  the  magnetic  needle,  but  are  themselves  mag- 
netic, like  the  true  iron  magnets.  Berzelius  and  Eokscharof 
have  contributed  somewhat  to  our  knowledge  of  the  chem- 
ical and  other  properties  of  this  platinum,  and  have  shown 
that  thera  is  always  a  certain  quantity  of  iron  associated  in 
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these  specimens,  so  that  Breithaupt  has  proposed  for  it  the 
name  of  iron-platiuum.  The  subject  has  recently  undergone 
a  very  thorough  study  by  Daubr6e,  who  from  his  experi- 
ments upon  the  native  material  shows  that  the  presence  of 
iron  in  proper  proportion  suffices  to  account  for  the  polar- 
ity of  the  native  specimens.  He  still  more  firmly  establishes 
his  conclusions  by  artificially  producing  magnetic  platinum, 
•similar  to  that  which  occurs  in  nature.  An  alloy  of  99  parts 
of  iron  and  one  of  platinum,  after  a  complete  fusion,  instead 
of  becoming  strongly  magnetic,  did  not  give  any  trace  of 
polarity.  Two  other  alloys,  of  76  and  50  pails  of  iron  re- 
spectively, behaved  in  very  nearly  the  same  manner.  Alloys 
formed  some  time  ago  by  Berthier,  containing  78  parts  of 
platinum  and  21  of  iron,  although  imperfectly  melted,  are, 
however,  susceptible  of  magnetism.  It  appears,  then,  that 
however  pronounced  may  be  the  magnetic  power  of  the  iron, 
the  alloys  where  this  metal  predominates  do  not  acquire  polar- 
ity, under  the  same  conditions  as  do  alloys  obtained  with  a 
smaller  quantity  of  iron.  Thus  an  alloy  of  17  parts  of  iron 
and  83  parts  of  platinum  has  very  strong  magnetic  proper- 
ties, so  that  we  must  admit  that  platinum  alloyed  with  iron 
in  proper  proportions  becomes  exceptionally  susceptible  of 
acquiring  the  magnetic  state.  In  nature  this  magnetic  state 
would  naturally  be  produced  by  strong  induction,  attributa- 
ble to  the  magnetic  forces  of  the  globe ;  and  Daubree  has 
therefore,  as  a  last  experiment,  placed  a  small  bar  of  the  al- 
loy during  its  fusion  exactly  in  the  plane  of  the  magnetic 
meridian.  As  soon  as  it  was  solidified,  it  was  inclined  so  as 
to  be  parallel  to  the  inclination  needle,  until  its  cooling  was 
complete,  and  it  was  then  recognized  that  the  bar  actually 
presented  at  its  two  extremities  very  energetic  magnetic 
poles,  the  upper  end  being  the  south  pole  of  the  needle, 
showing  that  the  earth's  magnetism  had  actually  produced 
this  effect.  On  heating  the  same  bar  to  a  red  heat,  and  giv- 
ing it  the  diametrically  opposite  position  during  its  cooling, 
it  was  found  that  the  magnetism  of  the  bar  was  i-eversed  by 
the  earth's  induction. — BiUletin  Sebdomadaire^  XVI,  40. 

PEECIPITATION   OP  METALS   BY  ZINC. 

Every  chemist  knows  that  when  metallic  zinc  is  placed  in 
a  solution  of  either  copper  or  silver,  the  latter  metal  is  pre- 
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cipitated.  J.  L.  Davies  has  foand  it  to  be  possible  to  precip* 
itate  nickel  in  a  similar  manner,  it  being  necessary,  however, 
to  render  the  nickel  solution  strongly  ammoniacal.  The  zinc 
is  used  in  the  form  of  filings,  and  the  nickel  is  thrown  down 
distinctly  metallic  and  in  a  weighable  condition.  The  ex- 
periments were  made  with  solutions  of  the  sulphate  and  the 
chloride  of  nickel. — 21  -4,  April^  311. 

ABSOBPnON   OF   HYDBOGEN  BT  METALS. 

Not  lonir  aoro  Troost  and  Hautefeuille  announced  that  so- 
dium,  potassium,  and  palladium  absorbed  hydrogen  to  form 
alloys  of  definite  composition.  They  now  present  the  results 
of  similar  investigations  with  iron,  cobalt,  and  nickel.  These 
metals  absorb  hydrogen  largely,  but  to  different  degrees  un- 
der different  circumstances,  not  forming  genuine  compounds. 
Thus  an  ingot  of  nickel  under  favorable  conditions  will  ab- 
sorb one  fiflh  its  volume  of  the  gas.  The  same  metal  in  an 
electrolytic  film  can  be  made  to  take  up  foity  volumes, 
while  pulverulent  nickel  can  dissolve  nearly  one  hundred 
times  its  bulk  of  hydrogen.  With  each  of  the  three  above- 
named  metals  the  pulverulent  or  pyrophoric  modification  has 
the  highest  absorptive  power,  and  the  compact  form  the  low- 
est Finely  divided  iron  was  found  to  differ  from  cobalt 
and  nickel  in  its  power  of  decomposing  water,  a  phenomenon 
which  takes  place  slowly  at  ordinary  temperatures,  and  rap- 
idly at  about  100°  Centigrade.  Iron  thus  resembles  manga- 
nese more  closely  than  either  of  the  other  metals.  —  6  J?, 
March  29,  788.  

OZONE   IN  THE   LIBYAN  DESERT. 

Professor  Zittel,  during  a  recent  journey  in  the  Libyan 
Desert  in  Egypt,  made  some  observations  of  atmospheric 
ozone,  from  which  it  appears  that  the  air  over  the  desert  is 
richer  in  ozone  than  that  at  the  oases  and  the  valley  of  the 
Kile,  the  ratios  being  as  73  to  48.  The  Libyan  Desert,  there- 
fore, seems  to  be  the  richest  in  ozone  of  all  portions  of  Eu- 
rope. The  ozone  was  observed  to  be  always  less  in  the  day- 
time than  in  the  night — greatest  during  clear  weather  and 
with  northwest  or  west  winds.  Vegetation  has  been  gener- 
ally looked  upon  as  an  important  source  of  ozone,  whereas 
Ebermayer  says  that  in  all  wooded  regions  the  air  in  winter 
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is  richer  in  ozone  th&n  in  summer,  and  that  therefore  forests, 
as  such,  evidently  do  not  exert  any  influence  through  their 
leaves,  but  possibly  through  their  greater  moistness.  Zittel, 
however,  thinks  there  is  no  relation  between  vegetation  and 
atmospheric  ozone. — ZeUschri/t  far  MeUorologie^  IX.,  812. 

THE  PHYSICAL  PBOPSBTISS   OF   HYDSOGENIUH. 

The  interesting  substance  known  to  chemists  as  hydroge- 
nium  has  been  the  subject  of  some  physical  measurements 
by  Dewar,  who  has  attempted  to  make  a  new  determination 
of  its  specific  heat  and  its  co-efficient  of  expansion.  The  only 
condition  under  which  hydrogeninm  is  known  to  exist  is  that 
of  an  alloy  with  the  rarer  metals,  palladium,  platinum,  etc. 
As  the  result  of  his  experiments  with  palladium  and  hydro- 
gen, the  specific  heat  of  hydrogenium  is  concluded  to  be  al- 
most exactly  3.4.  The  co-efficient  of  cubical  expansion  ap- 
pears to  be  very  nearly  0.00025. 

THB   COMBUSTIBILITY   OF  IBON. 

The  following  elegant  lecture  experiment  for  illustrating 
the  combustibility  of  iron  was  originated  by  the  late  Pro- 
fessor Magnus,  of  Berlin.  A  mass  of  iron  filings  is  approach- 
ed by  a  magnet  of  considerable  power,  and  a  quantity  there- 
of permitted  to  adhere  to  it.  This  loose,  spongy  tuft  of  iron 
dust  contains  a  considerable  quantity  of  air  imprisoned  be- 
tween its  particles,  and  is  therefore,  and  because  of  its  com- 
minuted condition,  well  adapted  to  manifest  its  combustibil- 
ity. The  flame  of  an  ordinary  spirit-lamp  or  gas-burner 
readily  sets  fire  to  the  finely  divided  iron,  which  continues 
to  burn  brilliantly  and  freely.  By  waving  the  magnet  to 
and  fro,  the  showera  of  sparks  sent  off  produce  a  striking 
and  brilliant  effect  

NBW  MBTHOD  FOB  ASSAYING  IBON. 

W.  N.  Hartley  recommends  a  new  and  beautifully  simple 
method  of  assaying  iron  ores,  in  which  the  only  apparatus 
needed  is  a  balance  without  weights^  and  a  burette.  To 
begin  with,  a  quantity  of  pure  iron  wire  is  taken  (about 
five  grammes),  and  balanced  by  a  sample  of  the  pulverized 
ore.  The  ore  and  wire  are  then  separately  dissolved,  and 
each  solution  titrated  in  the  usual  manner  by  permanganate 
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of  potash.    Then,  to  get  the  percentage  of  iron  in  the  ore,  the 

following  simple  calculation  will  suffice:  =  a.    Here 

n 

m  and  n  are  the  quantities  of  permanganate  solution  used 

respectively  for  the  ore  and  the  wire,  and  x  is  the  value 

sought.    The  method  gives  remarkably  accurate  results,  even 

in  the  hands  of  beginnera. — 21  -4,  Maj/,  410. 

TO   DETECT  LEAD  IN  THE   TIN  LINING    OP   VESSELS. 

The  following  simple  test  may  be  found  of  great  service 
where  it  is  desired  to  determine  the  presence  of  lead  in  ves- 
sels used  for  canning  fruit,  etc.  M.  Fordos  directs  that  a 
carefully  cleansed  portion  of  the  lining  should  be  touched 
with  a  drop  of  nitric  acid,  whereby  both  metals  (if  present) 
are  oxidized,  the  tin  to  stannic  acid  and  the  lead  to  nitrate 
of  lead.  By  slowly  heating  the  acid  will  be  diiven  off,  when 
the  spot  is  to  be  touched  with  a  drop  of  solution  of  iodide  of 
potassium.  If  lead  is  present  the  spot  will  tura  yellow  by 
the  formation  of  iodide  of  lead.  The  iodide  has  no  action 
upon  tin.— 6  i?,  XIL,  1875. 

UTILIZATION    OF  THE  PYRITE    DEPOSITS   OF  THE  BLUE   BIDGB. 

Professor  T.  Sterry  Hunt,  in  a  recent  communication  to 
the  New  York  Worldy  reiterates  the  views  upon  this  subject 
which  he  advanced  some  two  years  ago  at  the  Portland 
meeting  of  the  American  Association.  He  then  proposed  to 
utilize  the  pyrite  deposits  of  the  Blue  Ridge  as  a  source  of 
sulphuric  acid,  with  which  to  convert  into  fertilizers  the 
phosphates  of  South  Carolina  on  a  large  scale.  Certain 
objections  having  been  made  to  this  proposition  upon  eco- 
nomical grounds.  Professor  Hunt  reviews  this  side  of  the  ques- 
tion, and  places  it  in  a  very  favorable  light.  He  argues  that 
with  easily  accessible  beds  of  a  high  grade  of  pyrite  or  sul- 
phur ore,  like  that  of  Spain,  we  might  compete  successfully 
with  Sicilian  sulphur,  even  if  this  were  free  from  duty.  Of 
this  pyrite,  which  contains  a  small  percentage  of  copper. 
Great  Britain  imports  and  consumes  about  400,000  tons  an- 
nually. The  acid  from  this  ore  serves  for  the  greater  part 
of  her  soda  and  fertilizer  manufacture;  and  having  thus  uti- 
lized the  sulphur,  she  extracts  from  the  residue  by  solution 
several  thousand  tons  of  copper,  leaving  behind  a  nearly  pure 
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oxide  of  iron,  which  is  itself  consumed  in  the  puddling  and 
blast  funiaces.  In  view  of  these  facts,  Professor  Hunt  hopes 
to  see  a  similar  use  made  of  the  great  deposits  of  pyrite, 
rich  in  sulphur  and  often  in  copper,  which  abound  in  the 
Blue  Hidge  in  Virginia,  North  Carolina,  and  Tennessee.  Large 
quantities  of  these  ores  are  now  being  treated  for  the  manu- 
facture of  copper  at  Ducktown,  Tennessee,  and  at  Ore  Knob, 
North  Carolina ;  and  many  other  points  in  this  region,  in  the 
opinion  of  Professor  Hunt,  are  destined  to  become  the  seats 
of  an  important  copper  industry.  It  therefore  becomes  a 
question  how  those  ores  which  are  richest  in  sulphur  may 
be  most  advantageously  brought  into  contact  with  the  abun- 
dant phosphates  of  the  South  Carolina  seaboard.  The  ex- 
traction of  copper  as  a  secondary  product  from  these  ores 
will  enable  us  to  make  acid  cheaply,  and  to  supply  cheap  fer- 
tilizers to  the  cotton-fields  of  the  South.  The  fear  having 
been  expressed  that  these  ores  might  contain  notable  quan- 
tities of  arsenical  compounds.  Professor  Hunt  asserts  them 
to  be  quite  as  free  from  this  impurity  as  the  Spanish  ores  so 
largely  utilized  in  England.  Upon  this  point,  he  furthermore 
remarks,  the  exceeding  rarity  of  arsenical  compounds  in  this 
region  was  long  ago  pointed  out  as  a  significant  fact  by 
Professor  Henry  Wurtz,  of  New  York,  in  a  paper  "  On  the 
Cobalt  and  Nickel  Ores  of  North  and  South  Carolina,"  in  the 
American  Journal  of  Science  for  1859 ;  and  this  is  confirmed 
by  the  experience  of  those  who  have  been  familiar  with  the 
metallurgical  treatment  of  the  pyritous  ores  of  Ducktown 
and  of  Ore  Knob,  already  mentioned. 

NEW   VIEWS   OP   CHEMICAL  AFFINITT. 

Dr.  £.  J.  Mills  has  made  an  interesting  application  of  prin- 
ciples firat  evolved  by  Esson  to  some  observations  made  by 
Dr.  Gladstone,  and  published  in  1855  in  his  work  entitled  "  Cir- 
cumstances Modifying  the  Action  of  Chemical  AfiSnity."  Mr. 
Esson  had  in  fact  shown  that  when  a  substance  imdergoes 
chemical  change,  the  process  takes  place  at  a  rate  that  has  a 
relation  to  the  mass  of  the  substances  acting  upon  each  other 
at  any  given  moment  during  the  process,  and  the  relation 
between  the  time  and  the  quantity  of  the  chemical  still  un- 
changed at  any  moment  may  be  expressed  either  by  a  com- 
plex analytical  formula  or  by  a  logarithmic  curve.    This 
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equation,  T^bich  may  be  called  Esson's  equation,  on  being 
applied  to  the  numerous  exact  observations  recorded  by 
Gladstone,  leads  Dr.  Mills  to  the  conclusion  that  54  per 
cent,  of  the  discordances  between  the  theory  and  the  obser- 
vations are  such  as  would  on  the  average  be  found  in  any 
very  good  analytical  work,  33  per  cent,  occur  in  ordinary  good 
analytical  works,  and  the  remaining  13  per  cent,  lie  on  the 
average  within  the  limits  allowable  in  such  estimation  of 
coloro  as  Dr.  Gladstone  mada  The  ordinary  equations  of 
chemistry  represent  the  result  of  distributing  atomic  weight, 
and  give  no  account  of  the  work  done.  Esson's  equation 
and  conclusions  worked  out  by  Gladstone,  on  the  contrary, 
represent  a  dynamic  process  as  well  as  the  distributioa  of 
weight.— 7  A,  XLVIIL,  246. 

WATEB   OF   CBYSTALLIZATION. 

Professor  Guthrie  states  that  the  absorption  of  heat,  which 
occurs  when  the  salt  is  dissolved  in  a  liquid,  depends  not 
only  on  the  i-elative  specific  heat  of  the  salt  in  the  liquid,  but 
also  on  the  molecular  ratio  of  the  resulting  solution.  This 
ratio  declares  itself,  firat,  optically  by  the  refractive  index ; 
second,  by  the  density;  third,  by  the  heat  absorbed  when  a 
saturated  solution  is  mixed  with  the  medium ;  and,  fourth,  by 
the  heat  absorbed  when  the  salt  itself  was  dissolved  in  a  cer- 
tain quantity  of  the  medium.  The  conclusion  which  he  draws 
from  his  observations  is  that  every  salt  soluble  in  water  is 
capable  of  uniting  with  water  in  a  definite  ratio,  forming 
definite  solid  compounds  of  distinct  crystalline  forms  and  con- 
stantly melting  and  solidifying  temperatures. — 12  ^,XL,59. 


yidal's  apparatus  (ebulliscope)  fob  the  detebminatiok 

OF  THE   amount   OF  ALCOHOL  IN  WINS,  ETC. 

The  following  instrument,  an  improvement  on  that  orig- 
inally devised  by  Yidal,  it  is  claimed  will  indicate  accurately 
the  percentage  of  alcohol  in  liquids  in  less  than  ten  minutes, 
using  but  little  of  the  liquid.  It  depends  upon  the  fact  that 
sugar,  resin,  citric  and  tartaric  acids  do  not  change  the  boil- 
ing point  of  alcohol  in  which  they  may  be  dissolved,  and 
consequently  the  determination  of  the  boiling  point  will  show 
the  amount  of  alcohol  present  in  an  aqueous  liquid.  It  con- 
sists of  a  conical  boiler,  closed  at  the  top  with  a  screw-cap 
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having  two  apertures  in  it,  through  one  of  which  a  thermom- 
eter, bent  at  right  angles,  is  inserted,  in  such  a  way  that 
the  bulb  can  be  immersed  in  the  liquid  or  the  vapor  at  pleas* 
ure,  while  upon  the  other  is  screwed  a  condenser,  consisting 
of  two  concentric  cylinders.  At  diametrically  opposite  points 
at  the  bottom  of  the  boiler  the  ends  of  a  small  curved  spiral- 
shaped  tube  are  inserted.  This  tube,  filled  with  the  same 
liquid  as  the  boiler,  passes  directly  through  the  chimney  of 
a  lamp,  and  consequently  receives  upon  a  small  sni-face  the 
whole  of  the  heat  of  the  lamp.  The  fluid,  thus  gradually 
warmed,  circulates  through  the  tube  and  the  boiler,  until  the 
whole  of  it  has  reached  the  boiling  point,  when  the  thermom- 
eter becomes  stationary,  and  will  remain  so  for  ten  minutes. 
A  horizontal  movable  scale  is  fixed  to  the  top  of  the  boil- 
er, by  comparing  which  with  tbe  thermometer  the  amount 
of  alcohol  is  indicated  in  degrees  from  0  up  to  25. — 14  (7, 
CCXni.,  87.  

SPECIFIC  HEAT  OF  CARBON,  BOBON,  AKD  SILICON. 

In  1819  Dulong  and  Petit  discovered  that  when  the  spe- 
cific heat  of  a  solid  element  was  multiplied  by  its  atomic 
weight,  the  product  was  a  constant  quantity  in  the  neighbor- 
hood of  CI.  Later,  however,  it  was  found  that  carbon,  boron, 
and  silicon  were  apparent  exceptions  to  this  rule.  These 
elements  have  been  studied  in  this  direction  by  many  exper- 
imenters with  very  discordant  results ;  as,  for  instance,  some 
found  that  the  different  modifications  of  carbon  had  the 
same  specific  heat,  others  that  they  varied  widely.  The 
subject  has  lately  been  thoroughly  worked  up  by  Dr.  H. 
Friedrich  Weber,  whose  results  at  last  seem  to  be  conclusive. 
Carbon  he  examined  as  diamond,  graphite,  coal,  and  charcoal, 
and  boi*on  and  silicon  in  their  crystalline  varieties.  His  ex- 
periments were  conducted  at  temperatures  varying  from 
—80*^  to  -1-1000°  Centigrade,  and  with  the  finest  modem  ap- 
paratus. With  all  three  of  the  elements  above  named  the 
specific  heat  increases  very  rapidly  with  the  temperature. 
At  600®  for  carbon  and  boron,  and  at  200°  for  silicon,  this  in- 
crease almost  ceases,  and  the  specific  heat  remains  nearly 
constant.  Below  600°  the  different  modifications  of  carbon 
give  different  results,  but  at  and  above  this  temperature  they 
coincide.     The  constant  final  values,  at  the  temperatures 
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above  Darned,  for  the  specific  heats  of  the  three  elements  are 
as  follows:  carbon,  0.46;  boron,  0.5;  and  silicon,  0.205.  These 
numbers,  multiplied  by  the  atomic  weights,  give  values  in 
accordance  with  Dnlong  and  Petit's  law,  so  that  carbon,  bo* 
ron,  and  silicon  can  hereafter  be  regarded  as  exceptions  only 
at  low  temperatures.  Dr.  Weber's  extremely  valuable  paper 
concludes  with  some  speculations,  based  upon  his  results,  as 
to  the  nature  of  carbon,  which  he  thinks  may  after  all  prove 
to  be  not  an  element,  but  a  compound. — 7  A,  March  and 
April,  1875, 161, 276.  

A   HYDRATE   OF  CARBON. 

Whether  or  no  any  time  hydrate  of  carbon  can  exist  has 
long  been  an  open  question.  It  is  now  settled  affirmatively 
by  Schntzenberger  and  Bourgeois.  These  savants  treated 
white  cast  iron  in  coarse  powder  with  a  solution  of  copper 
sulphate,  and  subsequently  with  ferric  chloride  and  hydro- 
chloric acid.  The  metal  was  thus  entirely  removed,  and  a 
pulverulent,  blackish-brown  body  in  small  quantity  remain- 
ed. This  body  was  found  to  be  a  hydrate  of  carbon  contain- 
ing eleven  atoms  of  carbon  united  with  three  molecules  of 
water.  Nitric  acid  attacked  it  energetically,  changing  it 
into  a  reddish-brown  amorphous  substance,  which  proved  to 
be  a  new  acid  of  somewhat  complicated  structure.  To  this 
acid  the  discovered  have  given  the  name  nitrographitoic. 
It  also  seems  to  be  formed  by  the  direct  action  of  nitric  acid 
upon  cast  iron. — BuUetin  de  la  Soc.  Chimique,  May  6,  387. 

CRYOHYDRATES. 

Frederick  Guthrie,  in  a  paper  upon  ''Salt  Solutions  and 
Attached  Water,"  has  described  a  curious  new  series  of  com- 
pounds, which  he  terms  "  cryohydrates.'*  He  finds  that  when 
any  saline  solution  is  exposed  to  a  freezing  mixture,  a  crop 
of  crystals  after  a  while  separates  out,  containing  the  salt 
plus  a  definite  quantity  of  water.  Thus  a  saturated  brine 
affords  crystals  containing  one  molecule  of  common  salt 
united  with  ten  molecules  of  water.  Sulphate  of  zinc,  un- 
der similar  circumstances,  forms  a  cryohydrate  with  twenty 
molecules  of  water;  magnesium  sulphate  with  twenty-four 
molecules,  saltpetre  with  forty- four,  sodium  sulphate  with 
one  hundred  and  sixty-six,  and  so  on.    Similar  cryohydratca 
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are  produced  with  alcohol  or  with  ether  in  place  of  a  salt. 
The  most  important  practical  feature  of  Mr.  Guthrie's  dis- 
coveiy,  however,  lies  in  its  applicability  to  the  production 
of  constant,  low  temperatures.  As  is  well  known,  water, 
when  passing  from  the  solid  to  the  liquid  state,  remains 
steadily  at  0^  Centigrade  until  the  change  is  complete.  Just 
BO  each  of  these  cryohydrates  has  a  constant  melting  point 
which  can  be  maintained  in  any  mass  of  material  until  the 
whole  is  fused.  The  cryohydrates  thus  far  examined  com- 
mand a  range  of  temperatures  from  0°  to  ^28^  Centigrade. 
In  order  to  maiutain  a  vessel  at  any  temperature  between 
these  limits,  it  need  merely  be  surrounded  by  the  proper 
cryohydrate  in  a  partially  melted  condition.  Then,  until 
either  complete  fusion  or  complete  solidification  of  the  cryo- 
hydrate has  occurred,  the  temperature  can  not  vary. — 7  A^ 
January^  March^  and  Aprils  1876, 1,  206,  266. 

DECOLORIZING  PBOPEETIES   OF   OZONE. 

M.  Boillot  ascribes  the  bleaching  effects,  heretofore  credit- 
ed to  chlorine,  as  being  really  due  to  ozone.  Ozone,  employ- 
ed directly,  acts  as  an  oxidizing  agent,  laying  hold  of  the  hy- 
drogen of  the  substance  with  which  it  is  in  contact,  and 
bleaching  it  if  the  body  is  colored.  The  action  of  chlorine 
the  author  explains  as  follows :  On  allowing  chlorine  to  act 
upon  any  animal  or  vegetable  matter,  it  decomposes  a  cer- 
tain quantity  of  water,  and  seizes  its  hydrogen,  forming  hy- 
drochloric acid.  The  oxygen  set  free  by  this  reaction  is 
transformed  into  ozone,  which  in  its  turn  lays  hold  of  the 
hydrogen  of  the  organic  matter. — 6  B^  May  3, 1876. 

NEW  FACTS   CONCERNING   OZONE. 

Professor  Bdttger  has  succeeded  in  demonstrating  that 
not  only  during  the  decomposition  of  water,  but  also  on  its 
formation  by  the  union  of  oxygen  and  hydrogen,  appreciable 
quantities  of  ozone  are  generated.  In  this  connection  we  re- 
call the  fact  announced  several  years  ago  by  Dr.  Pincus  that 
ozone  is  formed  during  the  burning  of  hydrogen,  and  that  if 
a  jet  of  this  gas  issuing  from  a  fine  point  is  ignited,  the  smell 
of  ozone  can  be  distinctly  recognized.  In  close  connection 
with  both  of  these  observations,  however,  is  the  discovery 
previously  made  by  Mr.  Loew,  and  since  patented  by  him, 
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that  ozone  may  be  obtained  in  sufficient  qaantity  for  lecture- 
room  demonstration  and  other  purposes  by  simply  blowing 
the  heated  air  in  contact  with  the  margin  of  an  ordinary 
Bunsen  gas  flame,  with  the  aid  of  a  glass  tube,  into  a  suitable 
receiver.  If  the  product  thus  obtained  is  then  tested  with 
one  of  the  ordinary  reagents  used  for  detecting  ozone — viz., 
iodide  of  potassium,  acetic  acid,  and  starch — the  blue  colora- 
tion of  the  iodide  of  starch  at  once  appears.  At  the  time 
Ix)ew's  announcement  met  with  some  objectors,  who  sought 
to  explain  the  phenomenon  by  assuming  that  the  subsequent 
reaction  was  to  be  ascribed  to  the  formation  of  small  quanti- 
ties of  partly  oxidized  nitrogen  products  formed  during  com- 
bustion. The  subsequent  discoveries  of  Pincus  and  BOttger, 
however,  appear  to  have  settled  the  question  by  confirming 
the  conclusion  of  Loew. 


CARBONIC   OXIDE   IN  TOBACCO  6M0KB. 

Dr.  Krause  has  found  that  tobacco  sraoko  contains  a  larire 
quantity  of  carbonic  oxide,  and  he  attributes  the  injurious 
afler-effects  of  smoking  to  this  poisonous  gas,  some  of  which 
necessarily  descends  to  the  lungs,  and  produces  more  or  less 
injury.  According  to  Krause,  the  after-effects  are  more  po- 
tent the  more  inexperienced  the  smoker,  and  he  ascribes  to 
the  carbonic  oxide  the  unpleasant  results  of  the  first  attempts 
at  smoking  rather  than  to  nicotine  alone. — 12  A^  April  0^ 
1875, 456.  

MELLILOTOL. 

Dr.  T.  L.  Phipson  publishes  an  account  of  what  he  calls 
mellilotol,  as  being  an  acid  oil  slightly  soluble  in  water,  sol- 
uble in  alcohol  and  ether,  and  transformed  into  mellilotic 
acid  by  the  action  of  potassa.  It  is  endowed  with  most  fra- 
grant odor — that  of  new-mown  hay.  He  obtained  it  by  the 
distillation  of  MeUilotua  officinalis  with  water,  and  isolating 
from  the  distillate  by  means  of  ether.  The  plants  may  be 
gathered  while  in  full  bloom,  those  growing  in  sheltered 
places  and  flowering  in  August  being  richer  in  product. 
About  0.02  per  cent  of  pure  mellilotol  was  obtained  from  the 
dried  plant  by  distilling  the  stalks,  leaves,  and  flowers  to- 
gether. 

Mellilotol,  according  to  Dr.  Phipson,  is  the  starting-point 
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of  a  great  variety  of  very  interesting  compoands,  and  it 
yields,  as  before  stated,  mellilotio  acid,  which  in  its  turn 
yields  conmaria.  It  is  mellilotol,  and  not  coumarin,  which 
is  the  cause  of  the  odor  of  new-mown  hay  and  of  that  of  the 
flowers  of  the  Jfettilotus. — 1  A^  July  16,  25. 

MANUFACrUEE   OF  AETIFICIAL  VANILLA. 

It  is  not  long  since  Messrs.  Tiemann  and  Haarmann,  stu- 
dents of  Dr.  Hofmann,  of  Berlin,  made  the  discovery  that 
vanillin,  or  the  aromatic  principle  of  the  vanilla  bean,  can 
be  obtained  from  the  sap  of  the  pine.  These  gentlemen  have 
now  completed  their  operations  for  going  into  the  manufact- 
ure of  the  article  on  a  large  scale,  as  they  find  that  the  sap 
of  an  ordinary  tree  will  furnish  vanillin  of  the  value  of  $20, 
without  in  the  least  injuring  the  wood  for  timber.  Dr.  Hof- 
mann, in  communicating  these  facts  to  the  Academy  of  Sci- 
ences of  Paris,  remarks  that  this  is  the  second  vegetable  prod- 
uct manufactured  by  pui'ely  chemical  methods. — 12  A^  8^ 
tember  24, 1874, 427*  

HYDBOGENLSED   IKON. 

Cailletet  states  that  in  his  expenments  on  the  passage, 
at  ordinary  temperatures,  of  hydrogen  through  iron,  he  has 
found  that  on  allowing  sulphuric  acid  to  act  upon  a  plate 
of  iron,  the  hydrogen  is,  in  part,  absorbed  by  the  metal,  and 
that,  by  employing  a  system  formed  of  two  plates  of  iron 
soldered  side  to  side,  he  finds  the  tension  of  the  gas  which 
accumulates  in  the  apparatus  is  equal  to  a  column  of  mer- 
cury 0.35  millimeter  high.  As  the  result  of  his  investiga- 
tions into  this  combination  of  iron  and  hydrogen,  he  says 
that  this  iron  gives  up,  under  water  or  other  liquid,  nume- 
rous bubbles  of  a  gas  which  is  pure  hydrogen.  In  the  open 
air  the  galvanic  iron  loses  only  a  pait  of  the  hydrogen 
which  it  has  occluded.  When  a  piece  of  bydrogenized  iron 
is  brought  near  a  burning  body  the  hydrogen  is  rapidly  dis- 
engaged, and  the  metal  is  surrounded  by  a  light-blue  flame. 
When  the  iron  has  lost  by  heat  the  hydrogen  which  it  con- 
tained, one  can  not  restore  that  gas  to  it.  Employing  a 
piece  of  iron  that  had  been  so  heated  as  a  negative  elec- 
trode. Professor  Cailletet  found  that  the  water  is  decom- 
posed and  the  hydrogen  disengaged  as  usual  in  abundance; 
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bat  the  hydrogen  does  not  again  become  occluded  in  the 
iron  plate.  Ilydrogenized  iron  can  be  easily  pulverized, 
but  after  it  has  been  heated  it  retains  a  certain  ductility. 
Hydrogen,  in  associating  itself  with  the  iron,  communicates 
to  it  considerable  magnetic  force,  so  that  the  presence  of 
hydrogen  in  iron  modifies  greatly  the  magnetic  properties 
of  this  metal.  

MICROSCOPIC  EXAMINATIONS   OP  THE  PROCESS   OP  CRYSTAIr 

LIZATION. 

Professor  Frazer,  Jr.,  exhibited  to  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia  a  combination  of  the  polar- 
izer, vertical  lantern,  and  microscope,  by  means  of  which 
the  manner  in  which  different  salts  crystallize  out  of  their 
solutions,  together  with  the  manner  in  which  they  affect 
polarized  light,  can  be  explained  and  illustrated.  The  light 
from  a  lime  lantern  is  passed  through  a  rubber  tube  polar- 
izer, then  upward  through  the  vertical  lantern  and  a  two- 
inch  lens  microscope,  when  it  is  again  reflected  horizontally 
on  the  screen.  He  explains  that  while  this  method  has  the 
advantage  of  so  magnifying  the  crystals  produced  from 
small  quantities  of  solutions  that  their  structure  can  be  mi- 
nutely observed,  as  well  as  the  sudden  molecular  change 
which  causes  the  polarizing  effect,  it  is  open  to  the  objec- 
tion of  a  very  large  loss  of  light,  fii-st  by  the  polarizer,  and 
again  by  the  microscope.  A  part  of  this  difficulty,  however, 
can  be  obviated  by  the  use  of  the  parabolic  reflector. — Proc 
Acad.  Nat  8ci.,  PhU.,  1875, 16. 


A  BRITTLE  ALLOY   OF  IRON   AND   HYDROGEN. 

Mr.  Johnson  communicates  to  Nature  some  important  ob- 
servations in  reference  to  the  action  of  hydrogen  on  iron 
and  steel.  Experiments  made  by  him  have  shown  that  any- 
acid  which  gives  off  hydrogen,  when  it  is  allowed  to  act 
upon  iron  or  steel,  produces  the  same  effect,  viz.,  of  depriv- 
ing the  metal  of  its  original  toughness,  and  gives  it  the 
property  of  frothing  when  moistened  with  saliva.  The  gas 
coming  off  the  surface  of  the  iron,  if  cold,  is  shown  to  be 
hydrogen ;  and  it  seems  probable  that  the  brittleness  of  the 
metal  is  due  to  the  occlusion  of  hydrogen  within  the  iron. 
The  simplest  way  of  charging  a  piece  of  iron  with  hydrogen 
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18  by  laying  it  on  a  sheet  of  zinc  in  a  basin  of  diluted  sul- 
phuric acid.  The  hydrogen  generated  by  the  action  of  the 
acid  on  the  zinc  is  given  off  on  the  surface  of  the  iron ;  and 
two  minutes  or  less  will  suffice  to  charge  a  piece  of  iron  with 
hydrogen,  and  alter  its  properties  completely.  This  alteration 
is  not  confined  to  a  diminution  of  toughness,  which  may  be 
reduced  to  one  quarter  of  its  original  value,  but  is  also  ac- 
companied by  a  marked  decrease  in  tensile  strength,  amount- 
ing in  cast  steel  to  upward  of  twenty  per  cent. ;  but  in  the 
case  of  iron-ware  to  only  six  per  cent.  The  electrical  re- 
sistance is  increased  by  this  occlusion  of  hydrogen.  It  is 
probable  that  repeatedly  rusting  iron  occludes  hydrogen, 
and  it  is  thereby  deteriorated  in  strength  and  toughness. — 
Jfalurey  II.,  908.  

THE   COMPOSITION   OP  BLBACHING-POWDER. 

The  question  of  the  composition  of  the  so-called  >' chloride 
of  lime"  has  lately  been  much  agitated.  The  generally  re- 
ceived view  of  Gay  Lussac,  that  it  is  a  true  calcium  hypo- 
chlorite, has  been  attacked  by  Goepner,  who  regards  it  as 
merely  a  molecular  compound  of  lime  and  chlorine,  contain- 
ing no  hypochlorous  acid.  Mr.  Ferdinand  Kopfer  now  sub- 
mits the  subject  to  the  test  of  a  long  series  of  careful  exper- 
iments, and  decides  in  favor  of  the  old  view.  He  finds  that 
when  a  dilute  mineral  acid,  just  sufficient  to  saturate  the 
calcium  present,  is  added  to  a  solution  of  bleaching-powder, 
no  smell  of  free  chlorine  can  be  detected,  but  only  the  char- 
acteristic odor  of  hypochlorous  acid.  The  solution  thus  ob- 
tained, shaken  up  with  a  large  excess  of  mercury,  yields  the 
brown  oxychloride  of  the  metal,  again  proving  the  presence 
of  hypochlorous  acid. — Jour,  Chem,  Soc^  Aufftistj  1875. 

THE   nrCOMPLBTB   COMBUSTION   OP  GASES. 

The  habilitation  thesis  of  Dr.  Ernst  Meyer  on  the  incom- 
plete combustion  of  gases  contains  the  following  suggest- 
ive sentences :  The  studies  upon  inflammability,  which,  ac- 
cording to  the  experiments  contained  in  this  essay,  stand  in 
a  closer  connection  with  the  phenomena  of  affinity  than  we 
should  at  first  suspect,  indicate  the  importance  that  must  be 
attributed  to  the  thermal  relations  of  the  gases.  The  com- 
bustion of  carburetted  hydrogen  in  a  closed  tube,  which,  be* 
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giDniDg  with  the  overleaping  of  the  liraita  of  inflammability, 
and  with  increasing  quantities  of  oxygen,  exhibits  a  series 
of  different  steps,  until  Anally,  by  its  total  combustion,  we 
reach  an  invariable  final  result,  exhibits  many  interesting 
passages.  Simple  as  is  the  result  of  the  complete  combus- 
tion, the  incomplete  combustion  is  exceedingly  complex. 
If  a  mixture  of  carburetted  hydrogen  with  oxygen  approach- 
es the  limit  of  inflammability,  then,  in  general,  the  steps 
of  the  combustion  are  exceedingly  complicated.  In  this 
case  the  strong  affinity  of  carbon  for  oxygen  is  shown,  in 
that  the  latter  at  first  serves  exclusively  to  form  carbonic 
oxide.  When  the  hydrogen  begins  to  take  part  in  the 
burning,  then  there  becomes  evident,  as  we  recognize  from 
the  compound  nature  of  the  resulting  mixture  of  gases,  an 
efibrt  to  establish  an  equilibrium  according  to  the  properties 
of  the  molecules.  Similarly,  under  simpler  conditions,  in 
the  case  of  the  incomplete  combustion  of  a  mixture  of  car- 
bonic oxide  and  hydrogen,  the  burning  gases  arrange  them- 
selves according  to  their  molecules;  and  the  same  regular- 
ity holds  in  the  complicated  processes  of  the  combustion  of 
carburetted  hydrogen,  while  in  the  latter  the  play  of  the  af- 
finities of  carbon  and  hydrogen  in  general  is  easily  recog- 
nized. Although  we  can  not  obtain  clear  views  concerning 
their  relative  proportions,  still  the  observations  which  are 
here  given  form  definite  starting-points  for  further  consider- 
ations. These  simplest  processes  will,  perhaps,  assist  in  the 
solution  of  problems  of  the  highest  importance  in  the  mcr 
chanical  explanation  of  the  phenomena  of  chemical  affinity. 
Precisely  those  conditions  which  variously  aflect  the  affinity 
of  hydrogen  and  carbonic  oxide,  and  which,  as  we  may  as- 
sume, may  be  referred  to  the  difierent  friction  of  the  gases, 
point  to  causes  which  must  be  sought  in  the  moving  mole- 
cules themselves.  A  thorough  study  of  such  modifying  cir- 
cumstances will  certainly  advance  our  knowledge  of  the 
nature  of  chemical  affinities. — HaMlitationa  Sckrift^  Leipzig^ 
1874.  

OASES   OCCLUDED  IN  METEORITBS. 

The  meteorite  that  fell  on  the  12th  of  February,  1876,  in 
Iowa,  has  been  examined  chemically  by  Professor  Wright, 
of  New  Haven,  who  has  shown  that  in  the  gases  contained 
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within  it  there  was  a  great  predominance  of  the  carbon 
compounds,  which  were  plainly  indicated  by  Bpectroscopio 
analysis;  and  by  careful  quantitative  analysis  it  was  found 
that  49  per  cent,  of  the  occluded  gases  were  carbonic  acid 
and  carbonic  oxide;  the  residue  consisted  largely  of  hydro- 
gen. This  meteorite  is  of  the  stony  kind,  in  which  the  ox- 
ides of  carbon  are  the  characteristic  constituents,  while  in 
the  iron  meteorites  hydrogen  is  most  abundant.  The  spec- 
trum of  the  gases  evolved  from  this  meteorite,  at  a  few  mil- 
limeters^ pressure,  gave  brilliant  carbon  bands ;  the  brightest 
were  the  three  in  the  green  and  blue,  the  red  only  being 
much  feebler ;  agreeing  in  this  respect  remarkably  with  the 
spectrum  of  some  of  the  comets,  and  affording  a  decided 
confirmation  of  the  received  theory  as  to  the  meteoric  char- 
acter of  those  bodies. — 4  i>.  III.,  x.,  44,  July^  1875. 

80UBCE   OF  THE   ACID   OF  THE   GASTRIC  JUICE. 

The  theories  which  have  been  proposed  to  account  for  the 
acidity  of  the  gastric  juice  agree  that  tliis  acidity  is  due  to 
hydrochloric  acid;  but  they  differ  as  to  the  mode  of  its  pro- 
duction. One  theory  supposes  that  the  chlorides  of  the  food 
are  decomposed  by  the  lactic  acid  which  results  from  the  de- 
composition of  the  carbohydrates  ingested ;  the  other  that 
these  chlorides  are  decomposed  by  simple  dissociation.  To 
test  these  theories,  Maly  has  made  a  series  of  expenments, 
mainly  upon  dogs, but  also  upon  the  human  subject.  He  con- 
firms Bence  Jones's  observation  that  the  acidity  of  the  urine 
is  diminished  during  the  secretion  of  the  gastric  juice,  being 
a  minimum  when  the  digestive  process  reaches  its  maximum 
activity.  But  as  this  fact  may  be  accounted  for  on  either 
theory — according  to  the  firat  the  lactates  produced  being 
oxidized  to  carbonates,  and  so  entering  the  urine,  and,  accord- 
ing to  the  second,  the  dissociated  alkali  entering  the  unne 
directly — Maly  sought  to  decide  the  question  by  ascertain- 
ing whether  chlorides  could  be  decomposed  by  lactic  acid. 
Sodium  chloride  and  lactic  acid,  when  distilled,  gave  only  at 
the  last  traces  of  hydrochloric  acid.  But  diffusion  experi- 
ments, in  which  lactic  acid  was  mixed  with  sodium,  calcium, 
magnesium,  and  ferrous  chlorides,  showed  that  hydrochloric 
acid  was  formed  in  dilute  solutions.  The  question  then  re- 
cniTed  on  the  formation  of  lactic  acid  in  the  living  stomach. 
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Fragments  of  the  mucoas  membrane  of  the  stomach  of  the 
pig  were  digested  at  40°  Centigrade  with  two  per  cent,  solu- 
tions of  grape  sugar,  cane  sugar,  milk  sugar,  and  dextrin. 
Lactic  acid  was  formed,  but  the  process  was  stopped  at  100° 
Centigrade.  Gastric  juice,  however,  used  in  place  of  the 
membrane,  produced  no  such  effect.  From  the  fact  that  an 
abundance  of  bacteria  were  developed  at  the  same  time, 
Maly  considered  it  quite  clear  that  the  formation  of  lactic 
acid  results  from  an  organized  and  not  from  a  chemical  fer- 
ment ;  and  therefore  that  the  production  of  lactic  acid  is  not 
a  function  of  a  living  membrane.  This  view  is  strengthened 
by  the  fact  that  the  fresh  stomach  of  a  dog,  when  digested 
with  a  two  per  cent,  solution  of  grape  sugar,  gave  no  acid  un- 
til after  two  days.  Moreover,  the  stomach  of  a  living  dog 
was  emptied,  milk  of  magnesia  introduced,  withdrawn  afler 
an  hour,  and  the  magnesia  dissolved  determined ;  then  the 
sugar  solution  was  introduced  with  the  magnesia,  and  the 
experiment  repeated.  The  same  amount  of  dissolved  mag- 
nesia was  found  in  both  cases,  showing  that  the  living  mem- 
brane does  not  cause  the  foimation  of  lactic  acid  from  sugar. 
The  author  maintains,  therefore,  that  free  lactic  acid  is  absent 
from  gastric  juice,  and  that  hence,  dfortioHy  it  does  not  de- 
compose chlorides  to  set  free  hydrochloric  acid.  The  source 
of  this  latter  acid  in  the  gastric  juice  the  author  believes  to 
be  dissociation.— 33  6^,  CLXXIIL,  227. 

DECOMPOSITION    OF  CHLORAL   HYDRATE   IN  THE   SYSTEM. 

It  was  assumed  by  Liebreich,  the  discoverer  of  the  pecul- 
iar physiological  action  of  chloral  hydrate,  that  this  sub- 
stance, under  the  influence  of  the  alkaline  blood-serum,  was 
decomposed,  yielding  chloroform.  Tanret  has  shown,  how- 
ever, that  if  a  solution  of  chloral  hydrate  be  mixed  with  an 
alkaline  solution  of  potassium  permanganate,  the  liquid  is 
decolorized,  a  gas  is  evolved,  and  manganic  oxide  is  precip- 
itated. If  the  quantity  employed  be  considerable,  and  the 
temperature  be  kept  from  rising  above  40°  Centigrade,  the 
reaction  is  slow,  and  the  filtered  liquid  will  be  found  to  con- 
tain chloride,  carbonate,  and  formate  of  potassium.  The  gas 
evolved  is  carbonous  oxide.  The  same  reaction  can  be  ef- 
fected in  very  dilute  solutions,  and  takes  place  even  when 
the  alkalinity  is  produced  by  borax.    From  these  data  the 


D.  CHEMISTRY  AND  METALLURGY.  223 

author  proposes  a  new  theory  to  account  for  the  action  of 
chloral  hydrate  in  the  animal  economy.  When  taken  into 
the  body^  it  is  not  only  submitted  to  the  alkaline  serum,  but 
to  oxidizing  agencies  at  the  same  time.  Both  these  causes 
taken  together  effect  its  decomposition  in  the  manner  above 
described,  carbonous  oxide  being  set  free  in  the  blood,  dis- 
placing its  oxygen  and  producing  symptoms  analogous  to 
those  observed  in  cases  of  poisoning  by  this  oxide  of  carbon. 
Moreover,  the  lowering  of  the  temperature  of  the  body,  which 
is  observed  in  these  cases,  and  the  prolonged  action  observed 
with  chloral  hydrate,  combine  to  render  this  hypothesis 
more  tenable  than  the  old  one.  Fatal  poisoning  by  chloral 
hydrate  is  not  at  all  an  impossible  thing,  therefore,  if  these 
facts  be  true.— 6  -B,  LXXIX.,  662. 

GALUUM,  A  SUPPOSED   NEW   CHEMICAL  ELEMENT. 

Lecoq  de  Boisbaudran  announced  to  the  French  Academy, 
on  the  27th  of  August,  that  he  had  discovered  a  new  chem- 
ical element  in  a  blende  from  the  Pierrefitte  Mine,  valley  of 
Arg^les,  Pyrenees.  Its  chemical  reactions  resemble  those  of 
zinc,  but  it  differs  from  this  metal  in  being  precipitated  as 
oxide  by  zinc,  and  also  by  the  following  facts:  That  its 
chloride  is  precipitated  by  ammonia;  that  its  oxide  is  soluble 
in  an  excess  of  ammonia ;  that  its  sulphide  is  precipitated  by 
ammonium  sulphhydrate,  and  is  insoluble  in  excess  of  the 
precipitant ;  that  this  sulphide  is  thrown  down  in  presence 
of  acetic  though  not  of  hydrochloric  acid ;  that  barium  car- 
bonate precipitates  it  even  in  the  cold ;  that  the  chloride  is  not 
volatile ;  and  that  when  the  solution  containing  zinc  is  heated 
up  to  the  point  of  production  of  oxychloride,  all  of  the  new 
substance  remains  insoluble.  In  a  subsequent  paper  pre- 
sented to  the  Academy  a  month  later,  the  author  proposes 
the  name  Gallium  for  the  new  metal,  and  gives  more  com- 
plete statements  of  its  spectroscopic  characters.  In  concen- 
trated solution,  it  gives  with  the  electric  spark  a  spectrum 
containing  two  prominent  lines.  One  of  these  is  a  moderate- 
ly bright  violet  line  of  wave-length  41 7.  The  other  is  fainter, 
and  has  a  wave-length  of  404.  The  chloride  gives  the  line 
417  in  the  ordinary  gas  flame. — 6  i?,  LXXXL,  493,  S^., 
1876. 
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CONSTITUTION   OP  AMMONIUM  AND  ITS  DERIVATIVES. 

Valuable  to  the  science  of  cbemistry  as  the  theory  of 
equivalence  has  been,  it  has  yet  very  much  to  do  before  it 
can  be  admitted  to  be  complete.  Indeed,  the  signs  of  the 
times  point  to  a  period  not  very  distant  when  it  will  be  merged 
into  some  higher  and  broader  generalization.  Chemists  are 
not  now  agreed,  for  example,  upon  a  point  which  would 
seem  to  lie  at  the  very  foundation  of  such  a  theory :  namely, 
whether  the  equivalence  of  an  element  is  a  fixed  quantity  for 
that  element,  or  whether  it  can  vary.  In  the  case  of  nitro- 
gen, for  example,  all  are  agreed  that  it  may  and  does  act  as 
a  triad  in  ammonia;  but  in  ammonium  chloride,  NH4CI, 
where  it  is  combined  with  five  monad  atoms,  all  are  not  will- 
ing to  concede  that  it  is  quinquivalent.  Meyer  and  Lecco 
have  sought  to  throw  some  light  upon  this  question  by  a 
careful  study  of  the  compound  ammoniums.  If  two  of  the 
four  atoms  of  hydrogen  in  ammonium  chloride  be  replaced  by 
ethyl  and  two  by  methyl,  two  isomeric  bodies  can  be  form- 
ed if  the  nitrogen  be  a  triad — thus  N (€113)203115+ CgHjCl 
and  N{C3H5)2CH3+CH3C1;  while,  if  it  be  a  pentad,  these 
bodies,  prepared  even  though  they  be  in  different  ways, 
must  be  identical.  The  former  of  the  two  was  prepared  from 
dimethylaraine,  and  the  latter  from  diethylamine ;  and  the 
compounds  themselves  as  well  as  their  derivatives  were  sub- 
jected to  the  most  careful  scrutiny,  but  not  the  smallest  dif- 
ference could  be  observed  between  them.  A  critic  having 
suggested  that  possibly  a  rearrangement  of  atoms  within  the 
molecule  having  taken  place  caused  this  similarity,  the  au- 
thors specially  tested  the  matter,  but  with  a  negative  result. 
They  maintain,  therefore,  that  the  equivalence  of  nitrogen  in 
ammonium  is  five,  and  that  equivalence  is  variable. — 35  C, 
VIIL,  233,  March^  1875.      

WHY  DOES  PLASTER   OF  PABIS  SET? 

Landrin  has  examined  the  chemical  and  physical  changes 
which  are  produced  in  the  setting  of  plaster  of  Paris.  He 
notices  that  three  separate  actions  take  place,  and  that  these 
may  very  readily  be  observed  under  the  microscope.  They 
are :  First,  the  burned  plaster  in  contact  with  the  water  as- 
sumes a  crystalline  form.    Second,  the  water  which  envel- 
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ops  the  crystals  takes  up  in  solution  considerable  calcium 
sulphate.  Third,  a  poition  of  this  water  being  evaporated 
by  the  heat  resulting  from  the  chemical  combiuation,  a  crys- 
tal is  formed  which  determines  the  crystallization  of  the 
whole  mass,  just  as  when  a  crystal  of  sodium  sulphate  is 
dropped  into  a  snperaaturated  solution  of  that  salt.  It  is 
not,  however,  until  after  some  time  that  the  mass  acquires 
its  maximum  hardness,  the  plaster  then  containing  the  re- 
quired proportion  of  water,  i,  e,y  two  molecules  to  one  of  the 
calcium  sulphate.  This  amount  of  water  does  not  lessen  by 
evaporation.  In  mixing  plaster,  only  about  12  per  cent,  of 
water  should  be  added,  as  ordinary  plaster  itself  contains 
about  8  per  cent.;  but  in  actual  practice  the  amount  used 
is  never  less  than  33  per  cent.  This  excess  is  added  in  or- 
der to  prevent  setting  of  the  mass  before  it  can  be  used. 
But  the  effect  is  injurious,  since  very  porous,  slowly  drying 
plasters  are  produced  in  this  way,  which  rapidly  determine 
nitrification.  To  diminish  the  rapidity  of  setting  is  to  delay 
the  crystallization,  which  can  bo  effected  by  adding  gum, 
gelatin,  guimaave  powder,  glycerine,  and  similar  bodies.  In- 
ert substances,  like  sand  and  barium  sulphate,  for  example, 
on  the  other  hand,  simply  diminish  the  solubility  of  the  ma-^ 
terial,  without  in  the  least  retarding  the  setting  process. 
Overburned  plastera  may  be  ntilized  by  admixture  with 
ordinary  plaster,  since  the  crystallization  of  the  latter  ex- 
tends to  the  former,  and  occasions  the  setting  of  the  entire 
mass.  A  similar  effect  is  produced  by  simply  mixing  the 
two  plasters  together.  Lime  acts  favorably  upon  plaster,  as 
it  not  only  increases  the  rapidity  with  which  it  sets,  but  it 
gives  it  an  additional  hardness.  Plasters  to  which  10  per 
cent,  of  lime  has  been  added  are  capable  of  taking  a  polish. 
Samples  have  been  made  containing  as  high  as  75  per  cent, 
of  lime ;  they  are  hard  and  light,  and  may  yet  serve  some 
useful  purpose  in  the  arts. — 6  -B,  LXXIX.,  668. 

CONSTITUTION   OP   GUM  TBA6ACANTH. 

Giraud  has  made  a  minute  examination  of  the  chemical 
characters  of  gum  tragacanth.  He  finds  (l)  that  this  gum 
is  but  very  slightly  soluble  in  water,  and  that  the  product  in 
the  filtrate  is  not  a  definite  principle  like  arabin,  but  is  a 
mixture  of  several  substances;  (2)  that  digested  on  the  wa- 
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ter-bath  for  twenty-four  hours,  with  fifty  times  its  weight  of 
water,  much  of  it  is  transformed  into  a  soluble  gum,  which 
DO  longer  swells  after  drying:  this  new  substance  is  pectin ; 
(3)  that  under  the  action  of  water  containing  one  per  cent, 
of  acid,  the  production  of  pectin  takes  place  in  two  or  three 
hours.  It  becomes  entii'ely  soluble,  and  alcohol  precipitates 
pectin,  not  arabin,  from  the  solution.  Alkalies  change  it  into 
pectates  and  meta-pectates.  Hence  gum  tragacanth  consists 
for  the  most  part  of  a  pectic  principle  insoluble  in  water,  ap- 
parently identical  with  Fremy's  pectose.  From  It  by  precip- 
itating the  pectin  solution  by  barium  hydrate  and  decom- 
posing by  an  acid,  pure  pectic  acid  was  obtained.  Upon 
analysis,  gum  tragacanth  yields  as  follows :  Water,  20  per 
cent.;  pectic  compounds,  60  per  cent.;  soluble  gum,  8  to  10 
per  cent. ;  cellulose,  3  per  cent.;  starch,  2  to  3  per  cent. ;  min- 
eral matter,  3  per  cent. ;  nitrogenous  matters,  traces. — 4  J7, 
III.,  v.,  SQl,  April,  1876.      

CABBONYLES,  A  NEW  CLASS   OF  0K6ANIC  BODIES. 

Berthelot  has  recently  instituted  a  new  class  of  organic 
bodies,  to  which  he  has  given  the  name  Carbonates,  and  to 
which  he  assigns  three  bodies  hitherto  rather  ambiguous  in 
their  chemical  behavior.  These  are  allylene  oxide,  dipheny- 
lene  acetone,  and  ordinary  camphor,  to  which  he  gives  the 
new  names  dimethylene  carbon yle,  diphenylene  carbonyle, 
and  terebutylene  carbonyle.  The  distinguishing  feature  of 
carbonyles  is  their  double  function.  In  the  first  place  they 
act  like  aldehydes,  being  able  to  fix  hydrogen  directly  and 
to  produce  alcohols;  while  they  are  themselves  reproduced, 
like  aldehydes,  by  hydrogenization  of  these  alcohols.  Again, 
like  aldehydes,  they  may  be  formed  by  the  direct  or  indirect 
oxidation  of  hydrocarbons;  camphene  hydride  and  oxygen 
producing  camphor  precisely  as  ethylene  hydride  and  oxygen 
produces  common  aldehyde.  But,  secondly,  it  is  to  be  ob- 
served that  while  aldehydes  are  produced  by  the  indirect 
oxidation  of  saturated  hydrocarbons,  carbonyles  result  from 
the  indirect  oxidation  of  unsaturated  hydrocarbons.  This  is 
a  very  material  difference,  since,  besides  its  aldehydio  func- 
tion, the  carbonyle  molecule  is  itself  unsaturated  for  this 
very  reason,  and  hence  can  combine  directly  with  other 
saturated  molecules.     Like  the  radical  carbonyl  itself,  fi*om 
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which  these  bodies  take  their  name,  they  can  therefore  fix 
directly  the  elements  of  water  and  form  monobasic  acids; 
dimetbylene  carbonyle  nniting  with  water  directly  and  yield- 
ing propionic  acid.  Moreover,  by  virtue  of  this  unsaturation 
they  can  unite  directly  with  three  atoms  of  oxygen  to  form 
dibasic  acids ;  camphor  yielding  camphoric  acid  in  this  way. 
Conversely,  the  removal  of  water  and  carbonic  dioxide  from 
a  single  molecule  of  a  dibasic  acid  yields  a  carbonyle;  thus 
differing  from  the  analogous  production  of  ketones,  by  the 
fact  that  in  the  latter  case  the  removal  is  from  two  molecules 
of  a  monobasic  acid.  The  author  gives  evidence  to  show 
that  camphor  belongs  to  this  class  of  bodies,  and  says  that, 
had  he  not  hesitated  to  found  a  new  class  of  bodies  on  a 
single  compound,  he  would  have  proposed  camphor  as  a  car- 
bonyle long  ago. — Bulletin  de  la  Societe  Chimique  de  Paria^ 
II.,  xxiii.,  146,  libruxiry^  1875. 

H^MATIN  NOT  FERRUGINOUS. 

It  has  been  for  some  time  known  that  the  proportion  of 
iron  which  existed  in  the  coloring  matter  of  the  blood,  call- 
ed hsematin,  was  very  variable,  and  that  by  repeated  purifi- 
cation it  could  be  so  far  reduced  in  amount  that  only  a 
trace  remained.  Hence  the  opinion  has  arisen  that  the  iron 
is  not  an  essential  constituent,  as  is  generally  supposed. 
Paqnelin  and  Jolly  have  examined  the  question  at  length, 
starting  from  the  well-known  researches  of  Chevreul  upon 
this  substance,  which  were  to  the  same  purport.  The  re- 
sults have  shown  the  correctness  of  the  assumption,  they 
having  succeeded  in  devising  a  process  by  which  the  whole 
of  the  iron  may  be  removed  and  the  hsBmatin  obtained  pure. 
In  brief  their  method  is  as  follows:  Having  removed  the  al- 
buminates of  the  blood  by  basic  lead  acetate,  the  corpuscles 
are  dried  and  powdered,  then  digested  in  glacial  acetic  acid 
until  they  are  reduced  to  a  gelatinous  mass.  The  coloring 
matter  is  then  taken  up  by  carbon  disulphide  or  benzene, 
and  the  hsematin  recovered  by  careful  evaporation  of  the 
solvent.  The  corpuscles  may  with  advantage  be  macerated 
in  alcohol  containing  ten  per  cent,  of  ammonia  previous  to 
the  treatment  with  acetic  acid.  The  purification  of  the  hse- 
matin  from  the  iron  is  the  next  step.  It  is  dissolved  in  ten 
times  its  weight  of  acetic  acid,  two  and  a  half  parts  of  cjtric 


228     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

acid  dissolved  in  a  little  water  is  added,  and  the  whole  is 
brought  to  boiling  to  favor  the  eolation  of  the  iron.  To  the 
cooled  liquid,  ammonia  is  added  in  quantity  sufficient  to  ex- 
actly neutralize  the  acids,  and  the  precipitated  hiematin  al- 
lowed to  subside.  This  treatment  is  repeated  so  long  as  am- 
monium sulphide  discovers  in  the  supernatant  ammoniacal 
liquid  any  trace  of  iron.  The  purified  hsBmatiu  is  finally  dis- 
solved in  ether,  the  solution  filtered,  and  the  ethereal  liquid 
allowed  to  evaporate  spontaneously.  The  pure  coloring 
matter  is  insoluble  in  water,  slightly  soluble  in  alcohol,  but 
readily  so  in  ether,  chloroform,  carbon  disulphide,  and  ben- 
zene. It  burns  on  platinum  like  a  resinous  substance,  with- 
out leaving  any  trace  of  ash. — 6  J7,  LXXIX.,  918. 

FORMATION  OF  STJLPHAT£S  BY  GAS  FLAMES. 

A  white  incrustation  is  always  formed  after  a  short  time 
on  the  glass  covers  hung  over  gas  flames.  This  inci*ustation 
consists  of  small  crystals  of  normal  ammonium  sulphate,  with 
a  trace  of  soda  and  potash.  The  sulphur  in  the  gas  which  is 
burned  to  produce  the  sulphuric  acid  does  not  exist  in  the 
condition  of  hydrogen  sulphide,  but  in  that  of  carbon  disul- 
phide. The  ammonia  is  not  a  product  of  combustion,  for  if 
a  basin  whose  lower  surface  is  moistened  with  hydrochloric 
acid  be  held  over  a  gas  flame,  there  are  no  fumes  visible,  and 
no  ammonia  is  found  even  with  the  delicate  reagent  of  Ness- 
ler.  But  unburned  gas  contains  a  small  quantity  of  ammo- 
nia, enough  to  give  a  yellow  color  with  the  Nessler  test 
Priwoznick  has  investigated  this  question,  and  supposes  that 
the  ammonia  comes  from  the  nitrogen  of  the  air,  for  Saussure 
has  shown  that  ammonia  is  formed  when  hydrogen  is  burned 
in  oxygen  containing  nitrogen.  Schoubein  proved  the  pres- 
ence of  ammonium  nitrate  in  the  products  of  combustion  of 
fat  and  of  coal-gas.  The  carbon  disulphide  in  the  gas  would 
bum  to  carbonic  and  sulphurous  dioxides.  But  sulphurous 
oxide  can  not  exist  in  presence  of  ammonium  nitrite,  but  is 
immediately  oxidized  to  sulphuric  acid  and  combines  with 
the  ammonia.  The  glass  cylinder  of  an  argand  lamp  is  also 
often  covered  with  a  white  incrustation.  This  consists  main- 
ly of  potash,  soda,  lime,  etc.,  from  the  ash  of  particles  of 
dust  in  the  air.— 14  (7,'CCXIIL,  223. 
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ON   A  NEW   COLOKING  MATTER  CALLED  EOSIN. 

• 

In  1871  Baeyer  observed  tbat  when  pyrogallol  was  heated 
with  phthalio  oxide  under  such  circumstances  that  water 
was  abstracted,  a  peculiar  body  resulted,  which  was  brown- 
red  in  color  with  a  yellowish  -  green  lustre,  and  which  dis- 
solved in  alkalies  with  a  magnificent  blue  color.  To  this 
substance  he  gave  the  name  Oallein.  A  short  time  afterward 
he  observed  that  this  reaction  was  entirely  general,  and  that 
whenever  a  phenol  of  any  atomicity  was  heated  in  this  way 
in  presence  of  a  dibasic  organic  acid,  a  coloring  matter  was 
the  result.  The  body  thus  obtained  gave  rise  to  two  deriva- 
tives ;  one  of  which  is  its  anhydride,  and  the  other  its  reduc- 
tion product.  For  the  coloring  matter  itself  Baeyer  proposes 
the  termination  ein;  and  for  its  reduction  product,  which  is 
colorless,  in.  Thus  with  phthalic  acid  and  phenol,  for  ex- 
ample, there  is  a  phthalin  and  a  phthalein  of  phenol.  Among 
the  various  phenols  which  were  thus  treated  with  phthalic 
oxide  was  resorcin,  one  of  the  three  diatomic  phenols.  Of 
course  the  products  were  a  phthalin  and  a  phthalein  of  re-, 
sorcin.  The  phthalein  of  resorcin  was  obtained  in  yellow 
flocks  which  dissolved  in  ammonia,  giving  a  red  solution, 
which  had  such  a  magnificent  green  fluorescence  as  to  secure 
for  it  the  separate  name  fluorescein.  It  would  seem  as  if  a 
coloring  matter  like  this,  prepared  from  substances  exceed- 
ingly rare,  and  obtained  only  in  minute  quantities  by  long 
and  tedious  chemical  processes,  could  never  become  an  ar- 
ticle of  commerce.  But  early  in  the  present  year  Hofmann 
had  placed  in  his  hand  a  new  coloring  matter,  which  had 
only  a  few  months  before  come  into  practical  use.  This 
new  coloring  substance  had  the  name  Eosin,  a  name  given  in 
allusion  to  the  beautiful  red  color  of  its  aqueous  solutions, 
recalling  th€at  of  the  morning  dawn.  Upon  investigation, 
eosin  turned  out  to  be  a  derivative  of  the  remarkable  color- 
ing matter  which  Baeyer  had  called  fluorescin.  It  was  the 
potassium  salt  of  tetrabrominated  fluorescin,  or,  what  is  the 
same  thing,  of  the  phthalein  of  dibrom-resorcin.  It  is  pre- 
pared commercially  at  the  Baden  Aniline  Works,  by  Caro. 
Baeyer  proposes  the  following  test  for  it :  A  portion  of  the 
coloring  matter  is  agitated  with  water  and  sodium  amalgam 
at  a  gentle  heat.    The  solution  is  soon  decolorized,  the  bro- 
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mine  being  removed  and  colorless  flnorcscin  produced.  If 
now  water  be  added  and  a  few  drops  of  potassium  perman- 
ganate solution,  the  fluorescin  changes  to  fluorescein,  and  the 
liquid  becomes  quite  green  and  almost  opaque  in  reflected 
light. — 35  (7,  VIIL,  January^  1 876. 

PBBOXIDE  OF  HTDBOGEN  IN  THE  ATMOSPHEBB. 

Schone  has  made  a  series  of  experiments  in  the  vicinity 
of  Moscow  to  determine  the  amount  of  hydrogen  peroxide 
in  the  atmosphere.  Between  the  Ist  of  July  and  the  1st  of 
December,  1874,  he  examined  for  this  purpose  one  hundred 
and  thirty  specimens  of  rain  and  twenty-nine  specimens  of 
snow.  Of  the  whole  number  of  specimens  of  rain,  only  four 
failed  to  respond  to  the  test,  though  out  of  the  twenty-nine 
specimens  of  snow  twelve  gave  no  reaction.  Having  estab- 
lished the  fact,  the  author  continued  his  investigations  with 
reference  to  the  following  points:  (1)  Form  of  occurrence 
of  hydrogen  peroxide  in  the  atmosphere — whether  gaseous 
or  dissolved  in  the  fluid  or  solid  rain  or  hail ;  (2)  i*elation  to 
other  meteoric  phenomena,  to  time  of  day,  and  to  season  of 
the  year;  (3)  relation  to  the  02sone  of  the  atmosphere;  (4) 
how  produced  in  the  air;  (5)  part  played  by  it  geologically 
and  botanically ;  (6)  action  upon  the  animal  economy  when 
breathed ;  and  (7)  hygienic  importance.  For  this  purpose, 
all  the  rain,  hail,  snow,  dew,  and  frost  were  collected  and 
tested  for  hydrogen  peroxide,  the  analyses  being  quantita- 
tive when  possible.  Further,  at  various  times,  especially  in 
clear  weather,  artificial  dew  and  frost  were  prepared  and 
examined.  Careful  meteorological  records  were  kept  dur- 
ing the  entire  interval  at  the  adjoining  observatory.  The 
ozone  was  determined  with  a  Schonbein's  ozonometer.  The 
results  show  that  the  quantity  of  hydrogen  peroxide  in  rain 
varies  from  0.04  to  1  milligramme  per  liter;  that  the 
larger  the  drops  the  greater  the  amount;  that  the  fii*st  rain 
afler  dry  weather  is  poorer  in  peroxide  than  that  which  falls 
later;  that  the  peroxide  is  greatest  when  the  wind  is  south 
and  southwest,  that  in  the  rain  brought  by  the  equatorial 
cuiTent  being  greater  than  that  which  falls  in  the  rain  pro* 
duced  by  the  conflict  of  this  with  the  polar  current,  or 
brought  by  the  latter  current  itself;  that  the  relative  quan- 
tity of  peroxide  in  rain  increases  from  the  summer  solstice 
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to  the  autamnal  equinox,  aud  then  diminishes;  that  the 
quantity  is  not  greater  in  rain  which  falls  during  a  thunder 
shower;  and  that  during  the  four  months  the  absolute 
quantity  of  hydrogen  peroxide  contained  in  the  221  liters 
of  rain  which  fell  upon  each  square  meter  was  only  62.9 
milligi*ammes.  In  snow  there  was  only  0.05  milligramme 
of  peroxide  to  the  liter,  the  amount  diminishing  toward  the 
winter  solstice.  Natural  dew  and  frost  contain  no  peroxide, 
or  at  least  less  than  one  twenty-five  millionth  of  this  sub- 
stance. In  artificial  dew  and  frost  the  amount  of  peroxide 
varied  from  0.04  to  0.06  milligramme  per  liter,  reaching  on 
a  bright  moonlight  night  in  summer  0.09  milligramme.  The 
amount  increased  with  the  altitude  of  the  sun.  The  daily 
maximum  was  reached  between  12  and  4  o'clock  P.M.,  and 
the  annual  maximum  in  the  mouth  of  August.  The  amount  is 
greater  the  higher  the  temperature,  the  clearer  the  sky,  the 
higher  the  absolute  and  the  lower  the  relative  humidity  of  the 
air.  The  author  concludes  that  the  peroxide  is  contained  in 
the  air  both  free  and  in  solution,  to  the  extent  as  a  maximum 
of  0.000000268  c.  c.  in  a  liter.  He  also  believes  that  sunlight 
plays  an  important  part  in  its  production. — 35  (7,yil.,  1693. 

TABTBONIG  ACID  A   GLYCEBINB   OXIDATION  FBODUCT. 

Hitherto  tartronic  acid  has  only  been  known  as  a  product 
of  the  spontaneous  decomposition  of  nitro-tartaric  acid  and 
as  a  reduction  product  of  mesoxalic  acid.  Theoretical  con- 
siderations led  Professor  Sadtler,  of  the  XJniyereity  of  Penn- 
sylvania, to  conceive  that  this  acid  might  be  formed  by  the 
oxidation  of  glycerine,  and  hence  to  search  for  its  presence 
in  the  products  of  this  reaction.  For  this  purpose  one  pait 
of  glycerine  was  mixed  with  an  equal  weight  of  water,  and 
to  this  was  added  about  one  and  a  quarter  parts  of  Fuming 
nitric  acid.  This  latter  was  poured  into  the  vessel  through 
a  long  funnel  tube,  so  as  to  form  a  layer  upon  the  bottom. 
After  about  six  days  the  evolution  of  gas  had  ceased,  and 
the  solution  was  evaporated  at  a  gentle  heat  to  a  sirupy 
consistence,  then  diluted,  and  lead  carbonate  added  in  ex- 
cess. The  liquid  filtered  from  the  mixed  lead  oxalate  and 
carbonate  gave,  upon  evaporation,  thick  crusts  of  lead  glyo- 
erate.  These,  redissolved  in  water,  were  freed  from  lead  by 
hydrogen  sulphide,  the  solution  concentrated,  neutralized  by 
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calciam  carbonate,  filtered,  and  treated  with  an  eqnal  vol- 
ume of  alcohol.  After  twelve  hours  the  greater  part  of  the 
calcium  salt  had  completely  separated.  At  first  the  author 
supposed  this  to  be  calcium  glycerate  in  a  pure  form ;  but 
by  solution  in  waim  water  it  left  a  residue,  which  only  dis- 
solved by  long  boiling.  This  residue,  about  a  tenth  part  of 
the  entire  salt  in  amount,  was  filtered  off,  washed,  and  dried. 
It  appeared  as  a  white  powder,  non-crystalline.  Upon  anal- 
ysis this  powder  gave  numbers  agreeing  very  closely  with 
calcium  tartronate.  Convereion  into  the  acid  confirmed  this 
supposition.  Under  the  glass  the  acid  crystallized  in  tables 
having  the  form  of  the  tartronic  acid  from  nitro-tartaric  acid. 
This  view  was  confirmed  by  the  results  of  its  elementary 
analysis.— 35  (7,  VIIL,  1466,  JVbv.,  1876. 

ACTION  OF  WEAK  ACIDS   ON  SALTS   OF  STBONGBB   ONES. 

The  importance  in  chemical  dynamics  of  the  question, 
What  is  the  condition  in  which  several  substances  exist  when 
in  solution  ?  has  been  oftener  recognized  than  experimentally 
investigated.  Bergmann  advanced  long  ago  the  theory 
that  is  now  generally  maintained,  i.  e.,  that  universally 
bodies  combined  according  to  the  strength  of  their  chemism. 
BerthoUet,  on  the  other  hand,  asserted  that  when  different 
salts  were  dissolved  together,  as  many  bodies  were  formed  as 
by  the  exchange  of  acids  and  bases  were  possible.  Among 
the  experiments  made  to  settle  the  question,  those  of  Betten- 
doi*ff  are  perhaps  the  roost  satisfactory.  By  studying  the 
action  of  light  on  certain  solutions,  he  was  led  to  decide  for 
the  view  of  Bergmann.  Hubner  and  Wiesinger,  not  regard- 
ing these  experiments  of  Bettendorff  as  sufficiently  nume- 
rous or  comprehensive,  have  made  use  of  a  different  method 
for  solving  the  problem  by  making  the  distinct  proposition : 
Can  a  dissolved  acid  expel  a  stronger  one  from  its  salts  in 
solution  without  any  substance  separating  from  the  solu- 
tion ?  For  these  experiments  they  used  benzoic  acid  for  the 
weaker  and  nitrobenzoic  acid  for  the  stronger  acid.  They 
are  both  monobasic,  are  easily  obtained  pure,  are  easily  sep- 
arated from  each  other  and  from  their  salts,  and  can  be  rec- 
ognized with  certainty.  They  differ  only  apparently  in  the 
strength  of  their  chemism.  In  the  qualitative  experiments, 
barium  nitrobenzoate  and  free  benzoic  acid  were  dissolved 
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in  a  large  excess  of  water,  the  solation  being  heated  to  80° 
Centigrade.  After  cooling  to  14°-17°,  the  solution  contain- 
ed not  only  the  substances  originally  dissolved,  but  also  free 
nitrobenzoic  acid  and  barium  benzoate.  The  nitrobenzoic 
acid  set  free  in  the  reaction,  together  with  the  benzoic  acid 
also  present,  was  dissolved  by  agitation  with  chloroform  or 
benzene,  in  which  the  barium  salt  is  inisoluble.  In  the  resi- 
due, after  the  solvent  was  distilled  off,  the  presence  of  nitro- 
benzoic acid  was  proved  by  means  of  sodium.  In  a  quan- 
titative experiment,  1.6592  grammes  of  pure  barium  nitro- 
benzoate  was  mixed  with  the  theoretical  quantity  1.1815 
grammes  of  pure  benzoic  acid,  and  dissolved  in  an  excess 
of  hot  water.  The  nitrobenzoic  acid  obtained  from  the 
solution  was  0.2341  grammes,  being  19.81  per  cent,  of  the 
whole  quantity.  Additional  experiments  seem  to  show 
that  the  quantity  of  the  stronger  acid  set  free  depends  on 
that  of  the  weaker.— 35  (7,  VIII.,  466,  AprU^  1876. 

COPPBB  IN  THB  HITHAN  BODY. 

Not  long  since,  in  a  case  of  suspected  poisoning  by  a  salt 
of  copper,  upon  analysis  a  large  percentage  of  metallic  cop- 
per was  found  in  the  liver  and  kidneys.  Subsequent  re- 
search, however,  proved  that  copper  usually  exists  as  a  nor- 
mal constituent  of  the  animal  body,  the  investigation  hav- 
ing taken  place  upon  fourteen  human  subjects  from  the 
French  hospitals.  Portions  of  these  were  first  dried,  then 
carbonized,  and  the  ashes  treated  for  copper,  the  amount  of 
which  varied  in  quantity*  from  -nr  *<^  ^i  milligrammes.  The 
same  metal  has  even  been  found  in  the  liver  of  the  human 
foetus.— 13  By  lib.  20, 1875, 186. 

BEXATIVB  AMOUNTS   OF  POTASH  AND  SODA  IN  MILK  AND 
OTHER  FOOD,  AND  IN  THB   BNTIBB   BODY. 

In  pursuing  the  investigation  of  the  \alne  of  salt  in  nu- 
trition, Bunge  was  led  to  determine  the  amount  of  the  alka- 
lies and  of  chlorine  in  the  most  important  articles  of  food, 
especially  in  milk ;  and,  in  this  connection,  the  amounts  of 
the  alkalies  and  of  chlorine  in  the  entire  bodies  of  a  number 
of  animals  was  also  ascertained.  Besides  analyses  of  human 
milk,  and  of  that  of  herbivorous  and  carnivorous  animals, 
analyses  were  also  made  of  the  entire  bodies  of  a  mouse, 
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four  cats,  two  young  dogs,  two  young  rabbits,  five  rabbit  em- 
bryos, and  of  a  number  of  butterfly  chrysalides,  and  the 
amount  of  soda  and  of  potash  in  different  articles  of  food 
was  found.  From  the  numbera  thus  obtained,  and  given  in 
tabular  form,  interesting  conclusions  were  drawn,  in  regard 
to  the  relation  existing  between  the  food  and  the  composi- 
tion of  the  body,  as  regards  the  amount  of  the  alkalies  and 
chlorine  present.  In  vegetable  food  the  excess  of  potash 
over  soda,  compared  by  equivalents,  is  much  greater  than 
in  human  milk,  or  those  in  that  of  herbivorous  animals ;  so 
that,  if  the  proportions  of  potash  and  soda  in  milk  are  to  be 
considered  as  the  most  favorable  to  nutrition,  the  addition 
of  salt  to  all  the  more  important  vegetable  articles  of  food 
is  indicated.  The  amount  of  soda  in  the  organism  varies 
within  as  wide  limits  in  the  animal  kingdom  as  in  the  vege- 
table, and  the  amount  of  soda,  potash,  and  chlorine  in  milk 
is  not  constant,  but  varies  with  the  food  and  other  condi- 
tions. The  young  of  the  carnivorous  animals  receive  in 
their  milk  potash  and  soda,  and  generally  all  the  fixed  in- 
gredients, in  almost  the  same  proportions  required  for  their 
growth ;  and  while  in  the  bodies  of  the  young  of  herbivo- 
rous animals  the  relative  amounts  of  soda  and  potash  are 
found  to  differ  from  those  of  the  carnivorous  animals,  the 
relative  amounts  of  these  substances  secreted  in  the  milk  by 
which  they  are  nourished  conform  to  this  difference.  Pro- 
longed feeding,  however,  upon  substances  rich  in  potash  and 
poor  in  soda  will  increase  the  relative  amount  of  the  former 
in  the  milk.— 19  (7,  Jan.  23, 1875, 36. 
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POT-HOLSS,  OE   "  GIANT  KETTLES." 

It  is  not  always  that  geological  investigations  have  as  their 
object  phenomena  which  are  of  general  interest,  and  with 
which  all  are  more  or  less  familiar.  This  is  certainly  the 
case,  however,  with  the  study  of  the  "giant  kettles"  in  the 
neighborhood  of  Christiania,  Norway,  which  has  been  lately 
carried  on  by  Professor  Kjerulf  and  some  of  his  students. 
There  is  hardly  a  running  stream  in  our  country  of  any  con- 
siderable size  which  does  not  give  proof  of  the  power  of  wa- 
ter and  stones  in  motion  in  what  are  popularly  called  "  pot- 
holes." An  eddy  in  the  stream  where  the  current  is  strong 
sets  a  few  pebbles  in  revolution.  These  commence  a  depres- 
sion, into  which  larger  stones  fall,  and  the  grinding  is  con- 
tinued until  a  cavity  has  been  produced  perhaps  several  feet 
in  depth,  and  almost  perfectly  round.  These  are  often  to  be 
observed,  not  only  in  stream  beds,  but  also  in  rocks  on  the 
sea-shore,  where  the  rush  of  the  tide  mnst.  supply  the  motive 
force. 

The  famous  "  giant  kettles  "  of  Norway  are  simply  "  pot- 
holes "  on  a  larger  scale,  and  produced  in  former  times  under 
somewhat  different  conditions  than  we  have  at  present.  The 
superstition  of  the  people  represents  them  as  having  been 
made  by  giants.  In  some  places,  where  the  form  is  ob- 
long and  irregular,  fancy  has  seen  in  them  the  footprints  of 
these  monsters,  while  in  one  place,  where  the  road  goes  di- 
rectly through  a  very  large  kettle,  the  saying  is  that  there 
St.  Olaf  turned  his  horse  around.  On  the  west  coast  of  Nor- 
way another  name  is  used,  and  they  are  spoken  of  as  giants' 
chairs. 

The  description  of  one  of  these  kettles  examined  by  Pro- 
fessor Kjerulf  will  give  some  idea  as  to  their  size  and  general 
character.  At  the  surface  it  had  a  diameter  of  about  eight 
feet,  being  slightly  elliptical  in  form.  It  widened  consider- 
ably on  the  descent,  and  then  contracted  again  at  the  bot- 
tom. It  is  interesting  to  note  that  the  walls  were  distinctly 
worked  out  in  a  spiral,  which  could  be  traced  from  top  to 
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bottom.  In  the  ease  of  some  other  kettles  examined,  the 
spiral  was  so  perfect  that  the  cavity  could  be  compared  to 
the  impression  of  a  gigantic  snail. 

The  total  depth  of  the  kettle  in  question  from  the  highest 
point  of  the  margin  was  forty-four  feet,  the  axis  inclining 
somewhat  toward  the  west.  It  was  filled,  as  is  always  the 
case,  with  gravel  and  broken  rock,  though  toward  the  bottom 
numerous  so-called  gnnding-stones  were  found,  some  of  them 
800  pounds  in  weight,  and  all  smooth  and  elliptical  in  shape. 
It  was  through  their  revolution  that  the  excavation  had  been 
made.  It  required  three  men,  working  for  fifty  days,  to  clear 
this  giant  kettle  of  its  contents,  and  the  whole  amount  taken 
out  was  estimated  at  2850  cubic  feet,  some  of  the  stones  be- 
ing so  large  that  they  had  to  be  mined  before  they  could  be 
hoisted  out. 

The  kettles,  in  general,  present  much  the  same  features  as 
the  one  which  has  been  just  described,  though  there  is  a 
great  variation  in  ratio  of  width  to  depth,  many  of  them  be- 
ing shallow,  larger  at  the  top  than  at  the  bottom,  and  very 
properly  are  called  kettles,  while  others,  as  the  one  alluded 
to,  are  deep,  and  could  better  be  called  wells.  It  is  to  be 
observed  that  they  are  by  no  means  necessarily  found  in 
present  river  channels.  They  are  most  common  in  the  neigh- 
borhood of  the  great  fiords,  though  they  have  been  observed 
too  at  a  height  of  1200  feet  above  the  sea.  In  regard  to 
their  origin,  the  best  authorities  refer  it  to  the  time  when 
the  land  was  covered  by  enormous  glaciers,  such  as  now  ex- 
ist in  the  upper  part  of  Greenland.  The  melting  of  the  ice 
on  the  surface  of  glaciers  gives  rise  to  considerable  rivers, 
and  as  these  find  some  crevice  in  the  ice,  they  descend  with 
violence,  and  it  is  conceivable  that  such  a  stream  striking 
the  bed  rock  below  might  be  the  means,  with  the  masses  of 
rock  they  would  put  in  motion,  of  producing  the  enormous 
cavities  which  are  now  observed.  This  theory,  as  carried 
out  by  its  supporters,  meets  with  some  diflSculties,  but  seems 
to  be  the  best  which  has  been  proposed. 

PROBABLE   AGE   OF  THE    CBYSTALLINE  BOCKS   OF  THE    BOUTH- 

EBN  APPALACHIANS. 

Professor  Bradley,  of  Knoxville,  Tennessee,  has  recently 
published  the  results  of  his  geological  labors  among  the 
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Southern  Appalachians,  which  throw  mach  light  upon  the 
probable  age  of  the  crystalline  rocks  of  that  region.  It  has 
long  been  the  tendency  of  geologists  to  regard  the  meta- 
morphio  crystalline  rocks  of  the  Atlantic  coast  as  certainly 
pre-Silurian.  This  has,  however,  been  called  in  question  by 
the  observations  of  Professor  Dana,  which  go  to  prove  that 
the  limestones  and  accompanying  schists  and  quartzites  of 
Western  New  England  are  all  Silurian,  and  not  Huronian  nor 
Lanrentian.  Professor  Bradley  now  claims  the  same  for  the 
region  he  has  investigated,  that  is,  the  western  portion  of 
North  Carolina,  the  eastern  part  of  Tennessee,  and  much  of 
Georgia  and  Alabama.  The  evidence  upon  which  the  con- 
clusion is  based  is  stratigraphical,  and  must  be  studied  in 
detail  to  be  fully  understood  The  time  at  which  the  uplift 
and  raetamorphism  of  this  region  took  place  is  considered  by 
Professor  Bradley  to  have  been  post-carboniferous,  and  it  is 
probably  referable  to  the  close  of  the  paleozoic. 

DISCOVEBY   OF  A  BED   OF  NICKEL  IN  NOBWAY. 

It  is  announced  that  a  very  rich  bed  of  nickel  has  been  re- 
'cently  discovered  in  the  forest  of  Gldrud,  in  Norway.    The 
ore  proves  to  contain  3.59  per  cent,  of  pure  metal,  an  ex- 
ceptionally large  proportion. — 13  -4,  September  4, 1874, 263. 

MAGNETIC  SAND  IN  LABBADOB. 

It  is  Stated  that,  within  a  few  years  past,  large  quantities 
of  magnetic  iron,  ore,  in  sand,  have  been  discovered  on  the 
north  coast  of  Labrador,  and  that  Mr.Lamothe,  of  Montreal, 
has  more  recently  been  engaged. in  bringing  this  to  public 
notice.  A  company  was  formed,  and  forges  were  built  at 
Moisie,  which  are  now  in  operation,  since  when  other  locali- 
ties have  been  determined  along  the  north  shore,  especially  at 
Matashquan,  Kegashka,  St.  John  River,  and  St.  Marguerite. 
Several  attempts  have  been  made  to  purify  this  sand  in  a 
rapid  and  economical  manner,  and  to  make  steel  from  the 
ore  by  a  direct  process,  and  these  problems  have  now  been 
solved  by  Professor  Lame  and  Mr.  Kizer,  of  Montreal.  An 
establishment  has  also  been  erected  at  Block  Pointy  between 
St.  John  River  and  Mingan,  for  the  preparation  of  the  sand 
and  its  exportation  to  Swansea.  It  contains,  in  the  rough 
state,  30  per  cent,  of  the  magnetic  iron,  and  when  prepared 
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99  per  cent.  It  is  expected  that  thiity  tons  per  day  will  be 
furnished  at  this  place.  Works  for  the  manufacture  of  steel 
from  this  sand  have  been  established  at  Quebec,  and  at  Ma- 
tashquan  othera  are  being  put  up.  The  ore  is  said  to  excel 
that  of  New  Zealand  in  richness,  and  it  is  probable  that  before 
long  it  will  occupy  a  permanent  place  in  the  iron  industry. 

INTERESTIXa  PHENOMENA   OBSERVED  IN  STONE   QUARRIES. 

Professor  W.  H.  Niles,  of  the  Boston  Institute  of  Technol- 
ogy, communicates  the  results  of  further  observations  of  the 
peculiar  phenomena  observed  at  the  stone  quarries  at  Mon- 
son,  Massachusettf>.  Similar  phenomena  have  been  recorded 
once  before  by  Professor  Johnston,  of  Middletown,  Connec- 
ticut, in  relation  to  the  sandstone  quarries  at  Portland,  in 
that  state.  Both  these  gentlemen  concur  in  the  same  con- 
clusion, namely,  that  the  strata  of  sandstone  at  Poi-tland  and 
the  strata  of  gneiss  at  Monson  are  not  at  the  present  time 
perfectly  at  ease  in  their  ancient  beds,  but  that,  in  some  way, 
they  have  received  a  disposition  to  change  their  position 
slightly ;  that,  in  fact,  they  exist  there  in  a  state  of  com- 
pression, the  force  with  which  they  tend  to  expand  being  so* 
great  that  it  has  been  known  to  break  apart  beds  of  the 
thickness  of  three,  four,  and  five  feet,  for  a  distance  of  100 
feet  or  more ;  while  in  another  case  one  end  of  a  long  pris- 
moid  of  gneiss,  being  solidly  attached  to  the  undisturbed 
rock,  the  other  end,  by  its  expansion,  pushed  upward  about 
10,000  tons  of  rock.  The  expansions  at  Monson  take  place 
only  in  a  northerly  and  southerly  direction.  The  cracks  and 
rents  are  generally  formed  slowly,  but  sometimes  suddenly, 
attended  by  a  loud  report  similar  to  that  of  a  slight  shock 
of  earthquake,  and  sometimes  by  the  throwing  of  stones  of 
considerable  size  to  the  distance  of  several  feet. — JProc,  Am, 
Assoc.  ^  I.,  1873, 156.  

CHANGES  OF  LEVEL  ON  THE  COAST  OP  MAINE. 

For  many  years  there  have  been  reports  of  changes  ii\  the 
depth  of  water  on  the  rocks  and  shoals  on  the  coast  of  Maine. 
From  a  report  on  this  subject  to  the  Superintendent  of  the 
Coast  Survey,  by  Professor  Shaler,  the  following  facts  have 
been  gathered : 

The  natural  indications  of  changes  of  level  are  the  remains 
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of  marine  animals  found  above  the  level  of  high-tide  mark ; 
the  presence  of  extensive  stratified  deposits,  at  points  where 
fresh-water  lakes  could  have  had  nothing  to  do  with  their 
formation ;  and  the  existence  of  a  characteristic  topography 
not  explicable  on  any  other  supposition  than  that  of  marine 
action.  In  his  investigation  of  the  coast  of  Maine,  Professor 
Shaler  has  not  been  able  to  rely  to  any  great  extent  upon 
the  first  of  these  three  natural  indications;  the  evidence  af- 
forded by  the  extensive  stratified  deposits  has  been  to  him 
the  most  important,  both  in  its  nature  and  its  quantity. 
Taking  the  masses  of  stratified  drift  as  the  only  acceptable 
and  abundant  proof  of  depression,  he  considers  that  we  must 
look  at  the  question  of  the  origin  of  these  bodies  of  drifl  and 
the  possibility  of  their  being  formed  by  other  agents  than 
tho^e  which  are  at  work  in  the  sea.  Some  slight  amount  of 
stratification  seems  not  inconsistent  with  the  theory  of  the 
action  of  water  in  the  formation  of  extensive  sheets  of  drift; 
but  when  the  stratified  drift  is  distributed  in  extensive  sheets 
along  the  shore,  all  doubt  of  marine  action  may  be  fairly  put 
away. 

The  neighborhood  of  Boston,  like  the  whole  country  south- 
ward to  New  York,  is  characterized  by  having  a  vast  accu- 
mulation of  dnfl  materials  disposed  in  four  distinct  forma- 
tions, each  indicating  a  separate  stage  of  the  glacier  period ; 
namely,  first,  massive  drift  in  patches,  which  are  the  frag- 
ments of  a  great  body  of  drift  of  great  thickness  left  by  the 
old  glacier  ice-sheets.  This  drift  is  quite  without  traces  of 
stratification,  and  a  large  part  of  its  pebbles  are  scarred  by 
glacier  scratches.  Second"  bodies  of  glacier  material  rudely 
distributed  by  water,  the  glacier  scratches  generally  worn 
away  from  the  sui*face  of  the  pebbles,  the  whole  indicating 
one  or  more  of  the  processes  by  which  the  re-elevation  of  the 
country  was  effected  after  the  passage  of  the  glacier  ice. 
Third,  a  secondary  glacier  series,  indicating  the  recurrence 
of  local  depressions  after  the  partial  re-elevation  of  the  coun- 
try. These  secondary  glaciers  in  the  neighborhood  of  Boston 
occupy  only  the  larger  stream-beds.  Fourth,  the  rearranged 
beds  lying  within  a  few  feet  of  the  present  level,  which  indi- 
cate a  long-continued  rest  of  the  sea,  at  or  near  its  present 
place.  At  this  level  the  life-bearing  bodies  of  drift  come 
again  into  prominence.     Fifth,  the  extensive  mud-beds  and 
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mai^shes  always  colored  by  the  remains  of  animals  and  plants. 
As  we  go  southward  from  Boston  we  gradually  pass  to  an 
area  of  increased  table  drift  of  indistinct  stratification,  and 
corresponding  to  the  first  of  the  preceding  five  geological 
epochs.  At  Portland  we  have  decided  evidence  to  show  that 
the  depression  of  the  glacier  period  was  160  feet,  or  doable 
that  of  Boston.  East  of  Portland,  and  covering  the  country 
as  far  as  New  Brunswick,  we  have  proof  of  the  existence  of 
a  set  of  local  glaciera  covering  the  shore,  and  continuing  un- 
til the  final  re-elevation  of  the  land  to  near  its  present  leveL 
In  some  remarks  upon  the  origin  of  the  glacier  epoch.  Pro- 
fessor Shaler  has  recourse  to  the  theory  that  our  sun  is  a 
variable  star. — Mem.  Boat,  NaU  Hist,  Soc.^  IL,  1874,  821. 

NEW  MINING  REGION  IN   NEW  MEXICO   AND   ARIZONA. 

The  JEngineering  and  Mining  Journal  quotes  from  a  New 
Mexican  paper  an  account  of  a  very  rich  and  extensive  cop- 
per region  lately  opened  in  New  Mexico  and  Arizona,  in  the 
vicinity  of  the  White  Mountain  Indian  Reservation,  which 
from  its  importance  seems  likely  to  eclipse  all  other  mining 
portions  of  the  Southwest.  This  results  partly  from  the 
great  amount  of  ore  of  unsurpassed  richness,  and  partly  from 
the  simple  method  by  which  the  metal  may  be  reduced.  In 
the  region  referred  to  one  solid  wall  of  copper  ore  has  been 
exposed  for  a  distance  of  250  feet,  and  from  10  to  15  feet 
in  height,  and  of  enormous  width,  yielding  70  per  cent,  of 
pure  copper.  Still  larger  veins  have  been  found  in  the  neigh- 
borhood.— 17  2>,  December  12, 1874,  371. 

PETROLEUM   SPRINGS   IN  NORTH    GERMANY. 

Petroleum  springs  have  lately  been  discovered  in  consider- 
able quantity  on  the  Luneburg  Heaths,  in  Northern  Germany. 
The  oil,  in  clearness,  purity,  and  specific  weight,  is  said  to  be 
identical  with  the  American  rock-oils,  and  it  is  almost  with- 
out smell  of  any  kind. — 13  -4,  Kovember  14, 1874,  532. 

COAL-MINES   IN  RVSSIA. 

Extensive  coal-mines  have  been  discovered  in  the  Jekate- 
rinoslaw  district,  in  the  lands  of  the  Don  Cossacks  of  Russia. 
These  lie  at  a  depth  of  about  200  feet,  and  the  yield  is  so 
abundant  that  many  thousands  of  tons  have  been  shipped 
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from  the  port  of  Taganrog.  It  is  thought  that  this  coal  will 
answer  an  important  purpose  in  connection  with  the  Suez 
steam  navigation,  and  in  all  probability  drive  out  of  use  in 
that  region  the  English  coal  which  is  now  universally  em- 
ployed.—13  -4,  November  14, 18Y4, 532. 

COAL-FIELD  NEAB  DBANISTA. 

A  coal-field  has  recently  been  explored  by  a  party  of  En- 
glish engineera  near  Dranista,  which  is  about  fifty  miles 
southwest  of  the  town  of  Salonica,  and  is  inclosed  by  a  range 
of  mountains  of  crescent  shape,  commencing  on  the  south  at 
Mount  Olympus,  and  terminating  on  the  north  at  the  bay  of 
Kitros,  in  the  Gulf  of  Salonica.  An  aggregate  thickness  of 
about  eight  feet  of  coal  has  been  found,  extending  over  an 
area  of  2000  acres,  although  it  is  thought  probable  that  the 
coal-field  is  of  much  greater  extent,  and  that  the  basin  con- 
tains 266,000,000  tons  of  coal  of  good  quality. — 13-4,  iVb- 
vember  14, 1874, 632.  , 

GEOLOGY  OP  COSTA   RICA. 

Professor  Gabb,  in  a  communication  to  the  American 
JowmaL  of  Science,  gives  some  account  of  the  geology  of  a 
portion  of  Costa  liica,  which  he  has  been  engaged  in  explor- 
ing for  some  time  past,  and  takes  occasion  to  point  out  the 
fact  that  the  highest  peak  in  the  country  is  not  the  Irazn,  as 
has  been  generally  supposed,  but  the  Pico-Bianco,  which  he 
estimates  at  about  10,200  feet.  From  its  summit  large  ex- 
tents of  both  the  Atlantic  and  Pacific  are  readily  visible. 

Geologically  the  Pico-Bianco  is  not  a  volcano,  but  a  cul- 
minating point  of  granite  intrusion  from  below  miocene 
rocks.  There  is,  however,  a  large  mass  of  true  volcanic  rock 
forming  the  apex,  which,  nevertheless,  is  only  a  dike  laid  bare 
by  denudation,  and  does  not  extend  300  feet  below  the  isum- 
mit.— 4  />,  November,  1 874,  389. 

FALLING   OF  ATMOSPHERIC  DUST  IN  NORWAY,  MARCH   29   AND 

30,  1876. 

Professor  Daubr&e  communicates  to  the  Academy,  of  Sci- 
ence, in  Paris,  notes  upon  certain  atmospheric  dust  which  fell 
in  Sweden  and  Norway  in  the  nights  of  the  29th  and  30th 
of  March,  1875.     This  was  found  scattered  over  the  snow, 
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and  was  obtained  by  melting  and  evaporating  the  latter. 
The  first  impression  on  examining  the  dust  was  that  it  had 
a  meteoric  origin,  representing  a  condition  not  unfi-equently 
observed  in  the  atmosphere.  Careful  investigation,  however, 
finally  induced  the  belief  that  this  was  a  volcanic  phenome- 
non, the  dust  being  possibly  derived  from  some  eruption  in 
Iceland.  Professor  Daubr^e,  in  remarking  upon  tlie  great 
distance  to  which  volcanic  and  other  ashes  may  be  trans- 
ported, states  that  a  certain  dry  fog  which  covered  nearly 
the  whole  of  Europe,  in  1^783,  was  due  to  a  volcanic  eruption 
in  Iceland ;  and  that  ashes  from  the  Chicago  fire  fell  on  the 
Azores  on  the  fourth  day  after  that  catastrophe.  These  gave 
out  an  empyrenmatic  odor,  which  induced  the  suggestion,  at 
the  time,  that  some  great  foi*e8t  on  the  American  continent 
must  be  on  fire. — 6  B,  April  19, 1875,  996. 

COAL  IN  THE   BTBAIT  OF  MAGELLAN. 

An  important  discovery,  if  correctly  represented,  has  late- 
ly been  made  in  the  opening  of  a  rich  coal-mine  in  the  south- 
ern part  of  Patagonia,  near  Brunswick  Island,  in  the  Strait 
of  Magellan,  in  the  locality  known  as  Captain  Corey^s  Ranch, 
near  the  Chilian  colony  of  Punta  Arenas,  in  latitude  53°  9' 
S.  and  longitude  '?3°  13'  W.  The  property  referred  to  has 
been  granted  by  the  Chilian  government  to  three  French  ex- 
plores, Messrs.  Bouquet,  Derue,  and  Suzainecourt.  There 
are  three  distinct  beds  of  the  coal,  of  which  one  is  about  300 
feet  above  the  level  of  the  sea,  of  a  minimum  thickness  of 
about  6|^  feet.  The  second  is  from  five  to  six  feet  in  thick- 
ness, and  is  about  170  feet  above  the  first.  The  third  is  about 
130  feet  above  the  second,  with  a  thickness  of  16  feet,  divided 
into  three  nearly  square  layers,  and  separated  by  thin  strata 
of  slate.  In  view  of  the  large  number  of  steam-vessels  an- 
nually traversing  the  Strait  of  Magellan,  an  unlimited  sup- 
ply of  good  coal  in  that  locality  is  a  matter  of  very  great  im- 
portance.— 1  -B,  October  11, 1874, 17. 

TIN  IN  NEW  SOUTH  WALES. 

The  tin-bearing  country  in  New  South  Wales,  of  which  bo 
much  was  said  a  few  years  ago,  still  con\inues  to  be  note- 
worthy for  the  extent  and  value  of  the  take  of  this  valuable 
metal.    The  amount  raised  in  Inversall,  which  is  but  a  small 
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portion  of  the  region  where  the  metal  occurs,  amounts  to 
about  800  tons  during  the  past  year.  The  principal  mines 
are  on  Coke's  Creek,  Middle  Creek,  and  Maclntyre  River. 
The  rocks  are  granite,  greenstone  trap,  carboniferous  beds, 
miocene,  pliocene,  quaternary,  the  latter  including  drift  de- 
posits. The  stream  tin  is  found  in  the  drift  as  well  as  in  the 
miocene,  and  valuable  veins  of  tin  ore  occur  in  granite  which 
is  believed  to  be  of  upper  carboniferous  age. — 4  J9,  Novem" 
bery  1874, 403.  

GOLD  IN  SASTEBN  SIBEBIA. 

Gold  was  obtained  during  the  year  1874,  in  large  quanti- 
ties, from  the  region  of  the  Upper  Amoor  of  Eastern  Siberia* 
— 13  u4,  November  14, 1874, 632. 

OBIGIN   OF  THE   BED   CUAUS.  AND  THE   BED   CLAT. 

Professor  Church,  in  a  recent  number  of  the  Chemical 
New9y  communicates  an  article  upon  the  red  chalk  and  the 
red  clay,  in  which  he  points  out  a  striking  relationship  be- 
tween these  substances  as  existing  in  England,  and  the  gath- 
erings in  the  recent  deep-sea  explorations  from  the  bottom 
of  the  sea.  We  have  already  referred  to  Professor  Thomson^s 
explanation  of  the  origin  of  the  latter ;  and  Professor  Church 
gives  us  good  reason  to  suspect  a  close  parallelism  in  point 
of  origin  between  the  two,  the  chemical  composition  as  well 
as  physical  character  of  the  chalk  agreeing  very  closely  w.ith 
those  of  the  red  residue  obtained  by  Mr.  Buchanan  from  the 
globigerina  ooze,  and  those  of  the  red  smooth  clay  brought 
up  from  the  deeper  part  of  the  sea  bottom. 

There  are  differences  between  the  two,  to  which  Professor 
Church  adverts,  but  these,  in  his  opinion,  may  be  caused  by 
subsequent  Conditions  which  we  are  at  present  unable  to  ap- 
preciate. Both  substances  appear  to  be  entitled  to  the  desig- 
nation of  a  silicate  of  red  oxide  of  iron  and  alumina,  and  to 
have  been  derived  in  all  probability  by  the  removal,  in  dif- 
ferent degrees,  of  the  calcareous  matter  from  the  original  ma- 
terial. The  question  of  the  occurrence  and  origin  of  glau- 
conite,  a  variable  silicate  of  grayish  green  color,  is  also  dis- 
cussed ;  and  the  similarity  caused  by  its  presence  between 
the  ci^etaceous  and  greensand  strata  in  Europe  and  America, 
to  the  I'ecent  sreensands  of  the  Australian  seas  and  of  the 
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Agulhas  cun*ent,  are  considered.  The  precise  problem  of 
the  forms  of  the  recent  greensands,  or  rather  of  glauconite 
matter,  at  given  depths  in  the  red  clay,  is  not  yet  satisfac- 
torily answered. — 1  -4,  May  V,  199. 

ZONOCHLOBrrE   AND  CHLOBASTBOUTB. 

Some  time  ago,  under  the  name  of  zonochlorite,  Professor 
Foote  described  a  mineral  species  found  at  Neepigon  Bay, 
Lake  Superior.  This  species  has  recently  been  re-examined 
by  Mr.  George  W.  Hawes,  who  placed  thin  sections  of  it  un- 
der the  microscope.  It  consists  of  green  earthy  particles 
disseminated  in  a  white  mineral,  and  hence  is  evidently  not 
a  true  species,  but  a  mixture.  Analysis  shows  it  to  be  es- 
sentially nothing  but  a  very  impure  variety  of  prehnite. 
The  chlorastrolite  from  Isle  Royale  has  also  been  reinvesti- 
gated by  Mr.  Hawes,  both  chemically  and  microscopically. 
This,  too,  appears  to  be  but  a  mixture  similar  to  zonochlo- 
rite. Its  specific  gravity  is  somewhat  higher  than  that  of 
pure  prehnite,  a  fact  which  Mr.  Hawes  thinks  may  be  due  to 
a  slight  admixture  of  epidote. 

WAPPLBRrTB. 

This  new  species  is  found  at  Joachimsthal,  in  crystalline 
crusts  resembling  hyalite,  in  small  botryoidal  aggregates, 
and  in  crude  vitreous  masses.  It  is  a  hydrated  calcium 
arseniate,  containing  eight  molecules  of  water.  Three  of 
these  molecules  are  driven  off  by  a  temperature  of  100** 
Centigrade,  when,  like  pharmacolite,  it  is  converted  into  hai- 
dingerite.    Frenzel  is  the  discoverer. 

GLABIIB. 

Under  this  name  Roemer  describes  a  dimorphous  modifi* 
cation  of  enargite,  found  in  the  Clara  mine,  near  Schapbach, 
in  the  Baden  Black  Forest.  Chemically  it  is  enargite,  but 
varies  from  the  latter  in  color,  density,  and  crystalline  form. 
Clarite  is  dark,  lead  gray,  and  monocllnic ;  enargite  is  iron 
black,  and  rhombic.  

CHALCOPHANITB. 

Under  the  above  name  Dr.  Gideon  E.  Moore  describes  a 
new  mineral  from  the  zinc  mines  at  Stirling  Hill,  Ogdens* 
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burg)  N.  J.  It  occnrs  in  drascs,  lining  the  walls  and  cavi- 
ties, and  also  in  foliated  aggregates  of  minute  crystals.  The 
color  is  bluish  black,  lustre  metallic,  specific  gravity  8.907. 
Its  composition  is  very  remarkable,  since  it  contains  zinc 
oxide,  manganese  monoxide  and  dioxide,  and  water.  It  is 
therefore  a  hydrate  of  manganese  and  zinc,  containing  the 
former  metal  in  two  states  of  oxidation.  By  heating  it 
changes  color,  and  becomes  of  a  tint  varying  from  yellowish 
bronze  to  copper  red.  The  new  mineral  is  apparently  a 
product  of  the  decomposition  of  franklinite  and  some  of  its 
associated  species.  

THB   MASSACHUSETTS   SILYBB-LEAD  MINES. 

The  following  facts  concerning  the  development  of  silver- 
mining  in  Massachusetts  are  given  on  the  authority  of  Mr. 
O.  W.  Kempton,  mining  engineer,  of  Newburyport,  Massa- 
chusetts. The  mining  region,  according  to  .the  statement  of 
this  gentleman,  extends  from  Gloucester,  Massachusetts,  on 
the  south,  to  Portsmouth,  New  Hampshire,  on  the  north, 
and  from  the  Atlantic,  on  the  dbst^  to  a  line  drawn  north  and 
south  through  "Great  Pond,"  North  Andover,  Massachu- 
setts, on  the  west.  Within  this  region  is  located  the  first 
discovered,  and  thus  far  the  most  prominent  lode  —  the 
"Chipman" — situated  in  the  northerly  part  of  Newbury- 
port, and  which  has  been  traced  for  a  distance  of  three  miles. 
The  dip  is  nearly  vertical,  and  slightly  to  the  north.  The 
ore  is  chiefly  galena,  carrying  from  60  to  150  ozs.  of  silver 
to  the  ton,  with  some  gold,  blende,  copper,  and  pyrites. 
There  is  native  silver  in  the  quartz,  and  stephanite  has  been 
found.  The  Chipman  and  Boynton  shafts  are  on  this  lode ; 
the  last  named  is  down,  at  the  time  of  this  writing,  some  100 
feet.  About  120,000  worth  of  galena  ore  was  taken  out  of 
the  Chipman  at  the  start,  in  sinking  the  first  *I5  feet  of  the 
shaft.  The  average  thickness  of  vein-rock  on  the  Chipman 
lode  is  about  60  feet.  The  lode  lies  between  granite  on  the 
north  and  slate  on  the  south.  There  are  not  less  than  eleven 
parallel  veins  in  this  section  of  the  mining  district,  on  sev- 
eral of  which  mining  operations  have  been  commenced, 
showing  well  in  the  majority  of  cases. 

Our  informant  likewise  notices  a  second  vanety  of  ore, 
viz.,  the  veins  carrying  tetrahedrite,  which  often  runs  ex- 


246     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

ceedingly  rich  in  silver.  Of  these,  the  "  Bartlett "  is  spoken 
of  as  the  most  prominent,  having  an  outcrop  of  vein-rock 
(limestone)  something  near  to  100  feet  in  thickness.  This 
vein  is  described  as  yielding  an  abundance  of  ore,  carrying 
from  200  to  1100  ozs.  of  silver  per  ton,  and  30  per  cent,  of 
copper.  Several  such  gray  copper  veins  are  known,  and  lie 
in  contact  with  porphyry.  A  third  class  of  veins  lies  be- 
tween the  galena  veins  on  the  north  and  the  porphyry  on 
the  south.  They  carry  both  galena  and  gray  copper,  but 
have  not  thus  far  been  sufficiently  investigated  to  enable  an 
opinion  to  be  formed  as  to  their  value. 

LAKE  ABEA  OF  THE   EOCENE  AGE  IN  NSW  MEXICO. 

One  of  the  most  important  results  of  the  geological  sur- 
vey of  New  Mexico,  conducted  by  Lieutenant  G.  M.  Wheeler, 
United  States  Engineers,  during  the  season  of  1874,  is  the 
discovery  by  Professor  Cope  of  an  extensive  lake  deposit 
of  the  eocene  age  in  the  western  and  northern  parts  of  that 
territory.  The  deposits  cover  at  least  three  thousand  square 
miles,  and  are  three  thousand  feet  in  thickness,  being  worn 
into  remarkable  bad-land  deserts  in  some  localities.  This  is 
only  the  second  lake  area  of  this  age  discovered  in  the  West, 
the  survey  under  Clarence  King  having  discovered  the  long- 
est known,  viz.,  that  of  Wyoming,  some  years  ago.  Profess- 
or Cope  discovered  the  remains  of  about  one  hundred  spe- 
cies of  vertebrata,  mostly  mammals,  in  the  New  Mexican 
formations,  many  of  them  of  peculiar  character,  and  to  a 
great  extent  different  from  those  of  the  Wyoming  eocene. 
Carnivora  of  an  antiquated  pattern  were  abundant,  and 
hoofed  animals  related  to  the  tapir.  Eight  species  of  an  al- 
most unknown  order — the  Toxodontia,  which  is  related  to 
rodents  and  elephants — were  also  found. 

CHAHPLAIN  DEPOSITS  OF  SOUTHERN  NEW  ENGLAND. 

Professor  Dana,  in  continuation  of  his  essay  upon  the  ge- 
ology of  the  vicinity  of  Hartford,  Connecticut,  published  in 
the  Journal  of  Science^  remarks  that  there  are  three  promi- 
nent facts  indicated  by  the  Champlain  deposits  of  Southern 
New  England.  First,  the  occurrence  of  a  vast  flood  during 
the  closing  part  of  the  melting  of  the  glacier,  in  which  other 
parts  of  New  England  participated ;  second,  the  absence  of 


w 


E.  MINERALOGY  AND  GEOLOGY.        247 

marine  life  from  Long  Island  Sound  through  the  glacial  pc« 
riod  and  the  early  part  of  the  Champlain  period ;  third,  a 
participation  in  the  subsidence  which  affected  the  regions 
farther  north.  For  all  these  he  presents  numerous  data  in 
evidence.  He  finds  that  while  the  glacial  ice  of  the  White 
Mountains  was  not  less  than  5800  feet,  and  perhaps  even 
greater,  in  Southwestern  Massachusetts  it  only  extended  to 
the  height  of  about  2600  feet  above  the  sea.  Following  out 
the  more  conclusive  evidence,  Professor  Dana  estimates  the 
height,  at  New  Haven,  at  from  1500  to  2000  feet.  This,  in 
his  opinion,  furnishes  at  the  melting  time  matenal  for  swell- 
ing certain  watera  at  least  to  universal  floods.  The  sink- 
ing of  the  land  that  took  place  after  the  ice  had  reached  its 
height,  placing  the  site  of  Montreal  five  hundred  feet  below 
the  sea-level,  making  Lake  Champlain  an  arm  of  the  great 
St.  Lawrence  Gulf,  and  other  high  latitude  lands  much  be- 
low the  present  level,  presents,  he  thinks,  a  sufficient  reason 
for  the  change  of  climate  which  began  the  thinning  of  the 
glacier,  and  finally  hurried  on  its  dissolution. — 4  J9,  Septeni' 
fter,  p.  169.  

GAS  WELLS   OP  PENNSYLVANIA. 

The  opinion  is  daily  growing  more  decided  among  those 
who  are  well  informed  that  the  gases  which  are  constantly 
escaping  from  innumerable  wells  throughout  the  oil  region 
of  Pennsylvania  and  adjacent  states,  represent  a  value  but 
little,  if  at  all,  inferior  to  the  oil  itself.  The  next  step  after 
the  realization  of  this  fact  is  its  utilization ;  and,  from  occa- 
sional paragraphs  that  from  time  to  time  appear,  there  is 
reason  to  believe  that  the  industrial  employment  of  this  ma- 
terial, of  which  inestimable  volumes  have  for  years  been  per- 
mitted to  pass  uselessly  into  the  air,  will  soon  become  very 
general.  In  a  few  instances  the  wells  have  been  tubed,  and 
their  product  utilized  with  most  satisfactory  results.  We 
add  herewith  the  following  from  the  Natioial  Oil  Journal^ 
which  indicates  that  some  progress  is  being  made  in  this  im- 
portant field.  The  Journal  remarks  that  the  yield  of  the 
few  gas  wells  that  have  been  tubed  shows  that  the  quan- 
tity of  the  product  is  enormous  beyond  computation.  A 
gas  well  near  Sarnereville,  in  the  Butler  oil  region,  flows  with 
a  pressure  of  three  hundred  pounds  to  the  square  inch,  and 
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is  roughly  estimated  to  yield  a  million  cubic  feet  of  gas  ev- 
ery twenty-four  hours ;  and  this  is  only  one  of  many  large 
gas  wells, and  almost  numberless  small  ones;  for  it  must  be 
remembered  that  every  well  which  produces  oil  yields  gas 
also.  A  survey  has  just  been  completed  for  a  line  of  pipe 
from  Sarnersville  to  Pittsburgh,  a  distance  of  about. seven  teen 
miles.  It  is  proposed  to  lay  a  siz-inch  pipe  between  the 
points  named,  and  to  supply  the  gas  to  the  manufacturing 
establishments  in  Pittsburgh  as  a  substitute  for  coal. 

MKLANOSIDEBITB,  A  K£W  MINEIBAL. 

Professor  Cooke,  of  Cambridge,  has  described  a  new  min- 
eral under  the  name  of  Melanosiderite.  It  is  compact  and 
amorphous,  very  brittle,  and  with  a  conchoidal  fi'actui*e. 
Its  lustre  is  vitreous,  color  black,  and  streak  brownish-red. 
In  hai*dncss  it  lies  between  fluor-spar  and  apatite,  and  its 
specific  gravity  is  3.39.  An  analysis  shows  it  to  consist 
essentially  of  silica,  iron,  and  water ;  and  Professor  Cooke 
regards  it  as  a  very  basic  silicate  of  iron,  most  closely  al- 
lied to  Ilisingerite.  It  comes  very  near  to  the  common 
sesquihydrates  of  iron,  but  its  low  specific  gravity  is  re- 
garded as  showing  a  marked  distinction  from  them.  It  was 
found  in  Chester  County,  Pa. 

Professor  Cooke  has  also  continued  his  investigations  of  the 
vermiculites,  and  has  described  two  new  varieties,  one  from 
Delaware  County,  Pa.,  the  other  from  Pelham,  Mass.  His 
label's  on  this  group  of  minerals  have  led  him  to  the  con- 
clusion that  they  are  all  unisilicates,  and  combine  with  water 
in  several  definite  proportions,  but  that  the  only  essential 
difference  between  them  is  in  the  ratio  between  the  sesqui- 
oxide  and  protoxide  bases. 
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BSPOST  07  A  BEC0NNAI8SANCS  OF  NOBTHWEST£BX  WYOMING. 

The  report  of  a  recoDnaissatice  of  Northwestern  Wyoming, 
made  in  the  summer  of  1873  by  Captain  AVilliam  A.  Jones, 
of  the  United  States  Engineers,  has  just  been  published  by 
Congress  in  a  volume  of  210  pages,  with  a  large  nnmber  of 
plates.  It  embraces  a  descriptive  journal  of  the  route,  which 
stalled  at  Fort  Bridger,  via  the  Shoshone  Agency,  and  the 
valley  of  the  Big  Horn  to  Yellowstone  Lake  and  the  Three 
Tetons,  and  thence  returned  to  Camp  Brown. 

The  second  chapter  is  specially  devoted  to  the  geography 
of  the  route,  and  especially  that  of  the  region  about  the  Yel- 
lowstone Lake,  previously  reported  upon  by  Dr.  Hayden. 
There  are  also  chapters  on  the  meteorology  of  the  region,  an 
astronomical  repoi*t,  and  a  very  detailed  geological  report 
by  Professor  Theodore  B.  Comstock.  Dr.  Heizmann,  of  the 
army,  furnishes  an  account  of  the  mineral  and  thermal  waters. 
The  botany  is  described  by  Dr.  C.  C.  Parry,  and  the  entomol- 
ogy by  Mr.  J.  D.  Putnam. 

The  most  important  result  obtained  by  the  expedition  is 
the  determination  of  a  new  and  short  route  to  the  Yellow- 
stone National  Park,  this  being  the  result  of  the  discovery 
of  the  Togwotee  Pass,  which  permits  a  direct  line  to  the  re- 
gion in  question.  This  pass  is  at  the  head  of  Wind  River,  a 
little  southeast  from  Yellowstone  Lake,  and  constitutes  a 
pei*fectly  practicable  passage  to  the  Yellowstone  Valley,  via 
Wind  liiver  Valley.  The  other  passes  through  the  Sierra 
Shoshone  are  very  difficult  of  transit. 

Togwotee  Pass  is  in  latitude  43^  46'  29",  longitude  llO*'  1', 
and  has  an  altitude  of  9621  feet  above  the  sea.  Notwith- 
standing this  altitude,  the  slopes  approaching  the  summit 
are  so  long  and  regular  that  a  railroad  can  be  built  over  it 
at  a  reasonable  cost.  The  route  will  be  available  at  once  for 
the  construction  of  a  wagon  road. 

The  present  route  of  travel  to  Montana  leaves  the  Central 
Pacific  Railroad  at  Corinne,  and  runs  in  a  northerly  direction 
through  Idaho  to  Montana,  crossing  the  Bannock  Mountains 
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on  the  divide  between  the  Snake  and  the  Missouri  rivers. 
The  distance  from  Corinne  to  Fort  Ellis  is  403  miles.  The 
proposed  road  leaves  the  Union  Pacific  Railroad  at  Point  of 
Rocks,  Wyoming,  and  runs  about  north  into  the  Wind  River 
Valley,  thence  up  that  valley  to  its  head,  and  through  Tog- 
wotee  Pass  northerly  to  Yellowstone  Lake,  and  through  the 
Yellowstone  National  Park  to  Fort  Ellis.  This  route  passes 
all  the  principal  curiosities  of  the  National  Park  except  the 
geysers,  which  can  easily  be  reached  by  a  short  side  road. 
By  it  the  distance  from  Point  of  Rocks  to  Yellowstone  Lake 
is  289  miles,  and  to  Fort  Ellis  437  miles. 

The  proposed  route  saves  250  miles  of  distance  by  railroad, 
482  miles  in  reaching  Yellowstone  Lake,  and  216  in  reaching 
the  principal  cities  in  Montana.  Besides  this,  it  runs  directly 
through  the  Yellowstone  National  Park,  which  at  present  is 
very  inaccessible,  and  it  will  eventually  be  the  shortest  rail- 
road line  to  Montana.  It  opens  up  a  very  large  tract  of  low- 
lying  timber  land  (about  two  millions  of  acres),  and  will  pre- 
pare the  way  for  the  settlement  of  the  Wind  River  Valley, 
the  Teton  Basin,  and  the  valley  of  the  Upper  Yellowstone, 
and  will  finally  throw  open  the  Yellowstone  National  Park 
to  the  wonder-seekere  of  the  world. 


ON  THB   PROPER   ARRANGEMENT   OF  GEODETIC  TRIANGULA- 

TIONS. 

In  a  recent  Appendix  to  the  Report  of  the  Coast  Survey, 
Mr.  Schott  says  that  whatever  may  be  the  design  of  any 
geodetic  operation,  it  must  be  based  upon  a  triangulation ; 
and  the  greater  or  less  complexity  of  the  net-work  of  trian- 
gles will  depend  chiefly  on  the  hypsometric  features  of  the 
country.  The  adaptation  of  the  triangulation  to  these  vari- 
ous conditions,  paying  proper  attention  to  accuracy,  economy, 
and  rapidity,  requires  especial  consideration  in  each  case. 
If  the  question  is  how  to  arrange  the  net-work  of  triangles 
in  the  most  eflective  manner,  we  shall,  in  general,  have  to 
decide  between  one  of  four  arrangements.  A  series  may  be 
formed  of  a  single  string  or  triangles,  a  double  string  or 
lozenges,  a  tnple  string  or  hexagons,  and  a  quadruple  string 
or  quadrilaterals ;  or  it  may  be  composed  of  a  more  compli- 
cated combination.  The  single  string  is  to  be  adopted  when 
economy  and  rapidity  arc  the  first  requisites;  the  hexagonal 
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system  ivhcn  a  large  area  is  to  be  covered  ;  a  series  of  quad- 
rilaterals is  the  system  possessing  the  greatest  strength  or 
accuracy.  The  relative  values  of  these  three  systems  may  be 
determined  by  the  consideration  that  the  first,  or  triangular, 
requires  the  least  number  of  stations ;  the  third,  or  quadrilat- 
eral, necessitates  the  shortest  lines  of  sight,  and  therefore 
the  least  obstruction  by  fog,  haze,  woods,  etc.  Among  aux- 
iliary methods  which  are  needed  for  short  distances  where 
ordinary  triangulation  can  not  be  applied,  if  we  do  not  resort 
to  actual  measurements  of  long  lines  with  rods  or  wires  or 
rolling-wheels,  we  adopt  that  of  Struve,  which  consists  in 
measuring  a  number  of  small  base-lines  at  right  angles  to 
the  main  course  of  the  triangulation,  so  as  to  have  one  within 
each  of  a  series  of  elongated  quadrilaterals. — Appendix  XV., 
Coast  Survey  JReport^  1871. 

THE   MEAN   HEIGHT   OF   EUROPE    ABOVE   THE  SEA   LEVEL. 

The  mean  height  of  Europe  above  the  sea  level  has  been 
recently  determined  by  Leipoldt,  who  calculates  that  it  is 
about  equal  to  297  metera,  which  is  92  meters  higher  than 
the  calculation  of  Humboldt.  The  mean  height  of  Great 
Britain  is  218  meters,  and  of  Switzerland  1300. 


GEODESY   IN   SWITZERLAND. 

From  the  report  of  the  Natural  History  Society  of  Switzer- 
land we  gather  that  the  publication  of  the  three  sections  of 
the  primary  triangulation  work  is  now  nearly  completed. 
During  the  past  year  experiments  with  Bessel's  reversion 
pendulum  have  been  carried  out  by  Plantamour,  and  exact 
levelings  made,  in  order  to  connect  together  the  principal 
stations.  These  latter  have  been  investigated  by  Redard, 
who  has  found  an  error  in  altitude  of  one  meter  in  the  earlier 
portion  of  the  work,  between  Locarno  and  Domodossola,  by 
the  rectification  of  which  there  seems  now  reasonable  cer- 
tainty that  the  entire  Alpine  polygon  will  exhibit  no  sensible 
error. — Ver.  Schweiz.  Natur.  Oesell.y  1874, 113. 


TRIGONOMETRICAL  SURVEY   OP   INDIA. 

According  to  the  annual  report  of  the  Indian  Trigonomet- 
rical Survey,  seventy  principal  triangles,  embracing  an  area 
of  7200  square  miles,  and  extending  over  a  linear  distance 
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of  300  miles,  have  been  measured.  Of  the  topographical  sur- 
vey 3700  square  miles  have  been  executed.  The  southern 
section  of  the  great  Indian  arc  of  the  meridian  has  been  com- 
pletely revised,  and  Colonel  Walker  expresses  his  opinion 
that  no  portion  of  the  principal  triangulation  remains  which 
will  ever  be  required  to  be  revised,  the  last  of  the  weak  por- 
tions having  been  made  strong  and  comparable  with  the  best 
modern  triangulation.  In  the  course  of  the  accurate  work, 
determinations  have  been  made  of  the  rate  of  progress  of 
certain  sand  hills  near  Cape  Comorin.  These  travel  pro- 
gressively in  a  direction  from  west-northwest  to  east-south- 
east, which  is  that  of  the  prevailing  winds  in  this  locality. 
They  move  at  the  rate  of  about  seventeen  yards  per  annum. 
Tidal  observations  are  being  made  in  the  gulf  of  Kntch  which 
promise  to  lead  to  valuable  resulta  Very  great  difficulties 
were  found  in  selecting  suitable  stations  for  fixing  the  tide- 
gauges — difficulties  that  were  overcome  only  by  sinking 
wells  on  the  shore  connected  with  the  sea  by  open  pipes,  and 
in  which  wells  the  tide-gauges  were  set  up. 

THE   HABBOB  OF  NEW   YOBK. 

One  of  the  most  important  recent  contributions  to  the 
Coast  Survey  has  been  the  renewed  investigation  of  all  the 
phenomena  peculiar  to  New  York  Harbor,  under  the  special 
direction  of  Professor  Henry  Mitchell.  The  physical  survey 
of  this  harbor  and  its  approaches  require  to  be  frequently 
renewed,  in  order  to  keep  track  of  the  numerous  changes 
continually  occurring  both  from  natural  and  artificial  causes. 
In  the  recent  repoi*t  of  Professor  Mitchell  to  the  Superintend- 
ent of  the  Coast  Survey,  made  in  response  to  a  resolution 
of  the  New  York  Chamber  of  Commerce,  it  is  shown  that 
the  Jersey  Flats  no  longer  receive  the  deposits  formerly  car- 
ried by  currents  upon  its  interior  space.  In  consequence, 
the  deposits  have  accumulated  to  such  an  extent  upon  the 
fore  slope  of  the  bank  that  the  flats  are  rapidly  growing  out 
into  the  main  channel.  If  these  flats  are  to  be  occupied  by 
buildings,  provision  should  be  made  specially  for  keeping  a 
bold  frontage.  In  the  vicinity  of  Middle  Ground  Shoal  and 
of  Gowanus  a  similar  movement  outward  seems  to  be  tak- 
ing place  from  a  similar  cause.  The  importance  of  the  £ast 
River  to  the  preservation  of  the  entrance  to  New  York  Har- 
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bor  is  Bhown  from  the  fact  that  the  whole  movement  of  water 
which  flows  into  New  York  Harbor  in  the  course  of  each 
tide  through  the  East  River  is  sufficient  of  itself  to  raise  the 
water  of  the  harbor  by  one  and  one-tenth  feet.  The  turn 
of  the  tide  in  the  East  River  occurs  two  houra  after  the  ebb 
begins  in  the  harbor,  and  dunug  these  two  hours  the  flow  is 
toward  the  East  River  instead  of  from  it.  As  the  result  of 
some  calculations,  it  is  shown  that  the  whole  of  the  flow 
through  the  Narrows  corresponds  to  five  and  three-tenth 
feet  in  elevation  of  the  surface  of  the  harbor,  and  this  is  the 
amount  which  would  run  through  if  the  East  River  were  to 
be  cut  off.  An  additional  nine  tenths  of  a  foot,  however,  is 
to  be  added  as  due  to  that  which  comes  from  the  East  River 
itself,  giving  a  total  of  six  and  two-tenth  feet,  representing 
the  flow  through  the  Narrows  and  over  the  bar.  If,  there- 
fore, the  East  River  were  cut  off,  the  corresponding  decrease 
in  the  flow  of  water  and  decrease  in  the  scouring  of  the  bar 
would  involve  a  reduction  of  the  depth  of  water  upon  the 
bar  of  about  three  and  a  half  feet.  Therefore  the  loss  of  this 
river,  or  any  obstruction  to  its  flow  or  reduction  of  its  ca- 
pacity, become  injurious  to  the  harbor. — Hept  U.  S.  Coast 
^«n?ey,  1871,94.  

XHS  DIFFERENCE   OF  LEVEL  BETWEEN  BABITAN  BAY  AND 

THE  DELAWABE  BIVEB. 

A  line  of  leveling,  seventy-seven  miles  long,  has  recently 
been  extended  by  the  Coast  Survey  from  mean  tide  on  Rar- 
itan  Bay  to  mean  tide  at  Glolicester  City,  on  the  Delaware 
River.  Tides  were  observed  at  each  station  for  the  purpose 
of  determining  the  true  level  of  mean  tide,  which  reference 
planes  were  fixed  by  means  of  permanent  bench-marks  es- 
tablished in  the  vicinity.  These  two  bench-marks  were  made 
the  termini  of  the  line  of  levels.  Every  precaution,  even  to 
the  extent  of  an  entire  re-leveling  in  an  opposite  direction, 
was  taken  for  the  purpose  of  avoiding  all  sources  of  error. 
The  result  has  shown  that  the  mean  tide  at  Gloucester  City 
IS  three  feet  five  inches  above  the  mean  tide  at  Raritan  Bay, 
which  latter  may  be  supposed  to  be  the  same  as  that  of  the 
ocean.  In  connection  with  this  accurate  leveling  a  series  of 
barometric  observations  was  made  for  the  determination  of 
the  altitudes  of  neighboring  geodetic  stations,  of  which  the 
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highest,  that  at  Yard  Station,  is  480  feet  above  the  ocean.— 
Rept.  U.  S.  Coast  Survey,  1871, 175. 

NEW   ROUTE    BETWEEN   AUSTRALIA.  AND  CHINA. 

Captain  Moresby  has  brought  to  the  notice  of  the  Royal 
Geographical  Society  a  new  route  between  Australia  and 
China,  which  lies  to  the  west  instead  of  the  east  of  the  Lou- 
isiade  Archipelago,  and  is  shorter  than  the  present  line  of 
communication  by  three  hundred  miles.  — 13  A^  March  6, 
1875, 243.  

PROGRESS    OP   BAROMETRIC   HYPSOMETRY. 

That  the  investigations  of  Ruhlmann  into  the  sources  of 
error  in  the  determination  of  altitudes  by  means  of  the  ba- 
rometer has  been  the  beginning  of  a  new  epoch  in  barometric 
hypsomctry  is  evident  from  the  applause  with  which  his 
work  has  been  received,  and  the  several  attempts  that  have 
been  made  by  various  meteorologists  to  carry  out  the  meth- 
ods of  observation  recommended  by  him. 

In  this  connection  we  notice  the  publication,  by  Mr.  Schott 
and  Mr.  George  Davidson,  of  a  short  comparative  study  of 
the  methods  of  determining  heights  by  means  of  leveling, 
of  vertical  angles,  and  of  barometric  measures.  This  investi- 
gation appears  to  have  been  begun  in  1860,  when  the  obser- 
vations were  first  made  at  two  stations  about  fifty  miles  north- 
west of  San  Francisco ;  the  field  work  was  only  completed 
in  1872,  and  consisted  of  hourly  observations  from  early 
morning  until  sunset,  with  nfeteorological  and  geodesic  in- 
struments. The  observations  have  been  carefully  discussed 
by  Mr.  Schott,  and  he  has  arrived  at  the  remarkable  result 
that  between  these  upper  and  lower  stations,  and  during  the 
period  over  which  the  observations  extend,  the  temperature 
of  the  intervening  stratum  of  air  was  nearly  constant  through- 
out the  entire  day.  There  seems,  in  fact,  no  trace  of  a  daily 
variation,  as  though  the  rays  of  the  sun  passed  through  the 
air  without  sensibly  heating  it.  For  this  location,  therefore, 
we  must  conclude  that  the  daily  variation  of  temperature 
shown  by  ordinary  thermometric  readings  belongs  mainly  to 
the  layer  of  air  in  contact  with  or  in  close  proximity  to  the 
earth's  surface.  The  computed  altitude  of  the  upper  station 
above  the  lower  one,  as  compared  with  the  true  altitude  dc- 
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duced  from  cai*6ful  levelings,  shows  that  for  an  altitude  of 
2000  feet,  and  on  the  average  of  seven  days'  observations, 
the  upper  station  is  computed  to  be  about  eleven  meters 
(that  is,  about  thirty-five  feet)  too  high.  What  the  individ- 
ual discordances  are  from  these  mean  results  is  not  stated ; 
but  judging  from  the  similar  results  given  by  Ruhlmann,  we 
are  safe  in  saying  that  differences  of  altitude  of  2000  feet 
can  not  be  determined  by  the  barometer  within  a  hundred 
feet,  unless  the  true  temperature  of  the  air  is  computed  by 
Plantamour's  or  Ruhlmann's  method,  and  is  used  instead  of 
the  observed  temperatures  directly  given  by  thermometers. 
— App.  N^o.  11  U.  S,  Coast  Shirvey^  1871. 

DECBEASE  OF  WATER  IN  EUEOPEAN  BIYEBS  IN  THE  PRESENT 

CENTURY. 

A  suggestive  paper  has  lately  been  communicated  by  Mr. 
W.  G.  Wex  to  the  Geographical  Society  of  Vienna  upon  the 
decrease  of  water  in  rivers  and  sources.  The  author  states 
that  the  results  of  his  observations  tend  to  show  the  constant 
decrease  of  the  rivers  of  Germany  and  an  increase  of  the  seas. 
They  indicate  that  the  levels  of  the  German  rivers  are  now 
much  lower  than  they  were  fifty  years  ago,  the  Elbe  having 
decreased  to  the  amount  of  seventeen  inches,  the  Rhine  twen- 
ty-four, the  Oder  seventeen,  the  Vistula  twenty-six,  and  the 
Danube  fifty-five.  The  reason  assigned  for  this  is  the  pro- 
gressing devastation  of  forests,  which  causes  a  decrease  in 
the  atmospheric  moisture  they  attract  and  convey  to  the 
soil,  and  thence  to  sources  of  streams. — 12  -4,  February  18, 
1876,314.  

.    PHYSICAL  PECULIARITIES   OP  TUB   UPPER  VOLGA. 

According  to  Poljakow,  who  has  been  exploring  the  region 
of  the  Upper  Volga,  under  the  patronage  of  the  Russian  Geo- 
graphical Society,  the  Scandinavian  Finlandic  glacier,  which 
at  one  time  covered  the  Government  of  Olonez  and  those  ad- 
jacent to  it,  must  have  stretched  far  into  the  basin  of  the 
Volga  and  over  the  boundaries  of  the  Waldai  plateau ;  and 
a  connection  must  undoubtedly  have  existed  between  the 
Arctic  and  Baltic  seas  by  the  unequal  levels  of  the  lakes 
formed  by  the  melting  of  the  glacier,  the  slight  remains  of 
which  are  seen  in  the  existing  lakes. 
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Judging  from  the  fauna,  Poljakow  concludes  that  the  pres- 
ent upper  course  of  the  Volga  must  have  been  joined  to  the 
middle  and  lower  course  at  a  recent  period,  and  in  a  measure 
accidentally.  In  this  respect  the  Sheksna  is  to  be  considered 
the  natural  upper  part  of  the  Volga,  as  containing  the  very 
same  fishes  as  those  of  the  river  Bjclosero. — 12  A^  June  17, 
1875,134.  

PHYSICAL  CHABACTBB  OF  BOBRIGUBZ. 

We  owe  our  first  reliable  information  of  Rodriguez  to  the 
members  of  the  British  party  visiting  that  island  for  the  pur- 
pose of  making  preparations  for  the  transit  of  Venus.  This 
part  of  the  expedition  was  warned  at  the  Mauritius  that  they 
must  take  every  thing  they  required  for  subsistence,  as  it 
would  be  impossible  to  get  any  thing  at  Rodriguez.  On 
reaching  the  island  they  found  the  vegetation  very  rank,  the 
trees,  however,  of  no  great  size,  rarely  forming  a  thick  forest, 
but  scattered  singly  over  the  slopes  of  the  island.  The 
most  common  tree  seemed  to  be  the  vacoa  {Pandanns)^  of 
which  there  appeared  to  be  four  species.  The  undershrub  is 
very  dense  and  spinous,  rendering  walking  through  it  exceed- 
ingly unpleasant.  Neither  ferns  nor  mosses  appear  to  be 
very  abundant,  but  lichens  are  pretty  plentiful.  The  rocks 
are  largely  columnar  and  basaltic,  showing  that  at  some 
period  the  island  was  exposed  to  volcanic  action.  Landing 
on  the  island  was  difficult,  owing  to  the  extent  of  the  coral 
reefs.— 12  A,  October  29, 1874, 629. 

EXPERIENCES   OP  THE   " BASILISK"  IN  NEW  GUINEA. 

The  recent  experiences  of  the  British  surveying  ship,  the 
JBasilisky  under  Captain  Moresby,  to  which  we  have  already 
referred,  have  added  greatly  to  our  knowledge  of  the  charac- 
ter of  New  Guinea  and  its  inhabitants.  To  the  three  races 
heretofore  known  upon  the  island — ^namely,  the  Papuans  on 
the  south,  the  Arfaks  of  the  mountainous  country  on  the 
north,  and  the  Malays  of  the  northwest — Captain  Moresby 
has  added  a  fourth  by  the  discovery  of  another,  probably  a 
mixed  race  of  Malays  and  Papuans,  inhabiting  the  whole  of 
the  eastern  peninsula  of  Now  Guinea  in  its  northern  and 
southern  shores,  from  about  148°  longitude  to  East  Cape, 
which  is  in  150°  53',  and  the  adjacent  archipelago. 
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This  race^  wHile  distinctly  Malayan,  differs  from  the  pure 
Malay  in  being  smaller  in  stature,  coarser  in  feature,  thicker 
lipped,  and  having  more  frizzled  hair.  The  race  merges  into 
pure  Papuan  in  the  neighborhood  of  Cape  Possession.  They 
bury  their  dead  in  the  ground,  and  build  small  thatched  huts 
over  them.  Their  houses,  like  those  of  the  Papuans,  are 
built  on  piles,  and  communicate  with  the  ground  by  means  of 
a  pole  notched  with  steps.  They  cultivate  the  ground  pretty 
successfully,  using  stone  mattocks  for  turning  up  the  soil. 
Cannibalism  appears  to  be  known  among  them,  but  prevails 
only  to  a  slight  degree.  The  men  are  but  slightly  tattooed, 
while  the  women  are  tattooed  all  over  in  graceful  patterns. 
Unlike  the  Papuans,  they  possess  the  art  of  making  pottery. 
They  are  better  fishermen  than  the  Papuans,  having  a  greater 
variety  of  implements,  as  well  as  of  canoes.  Up  to  the  time 
of  the  visit  of  the  JSasilisk  they  seemed  to  have  had  very  lit- 
tle acquaintance  with  white  men. — 12  A^  April  24, 1875, 431. 

MB.  FOEBEST^S   £XPL0BATI0N   OF  AUSTRALIA. 

Mr.  John  Forrest  has  succeeded  in  crossing  from  the  west- 
ern coast  of  Australia  through  the  very  heart  of  the  only  ex- 
tensive region  in  Australia  hitherto  unexplored.  He  and  his 
companions  traveled  nearly  2000  miles,  keeping  close  to  the 
twenty-sixth  parallel  of  latitude.  They  left  Champion  Bay 
April  1,  and  reached  the  telegraph  line  September  27.  Much 
of  the  country  passed  over  was  of  the  poorest  possible  de- 
scription, scantily  supplied  with  water.  This  achievement 
of  Mr.  Forrest  leaves  only  the  direct  and  more  southern  route 
to  Perth  to  be  traversed  to  complete  the  data  requisite  for 
making  known  the  general  character  of  the  West  Australian 
continent. — 12  A^  X.,  December  3, 1874,  03. 


TOPOGRAPHY  OF  MICHIGAN. 

In  a  pamphlet  entitled  "Popular  Sketches  of  the  Topogra- 
phy, Climate,  and  Geology  of  Michigan,"  Professor  Winchell 
gives  a  table  of  the  exact  areas  of  theOreat  Lakes,  which,  ac- 
cording to  him,  are  as  follows,  expressed  in  thousands  of 
square  miles:  Superior,  32;  Michigan,  20;  Huron,  20;  £ne,6; 
Ontario,  6.  The  total  length  of  lake  shore-line  within  the  State 
of  Michigan  is  1620  miles.  He  says  that  he  has  attempted  to 
collect  all  the  important  information  obtained,  in  running  lev- 
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els  in  railroad  and  canal  surveys,  and  has  obtained  data  for  the 
heights  of  six  thousand  places,  which  give  the  levels  of  the 
surface  of  the  state  at  every  point  along  the  lines  of  survey. 
The  planes  of  reference  have  all  been  compared  with  each 
other  with  great  care,  and  all  elevations  reduced  to  Chicago 
city  datum,  which  is  low  water  in  Lake  Michigan  in  1847. 
Contour  lines  for  every  fifty  feet  of  elevation  above  Lake 
Michigan  have  been  drawn,  and  are  represented  upon  the 
maps  accompanying  the  pamphlet,  which  presents  a  good 
general  picture  of  the  surface  configuration.  These  tortuous 
lines,  which  to  the  casual  observer  may  seem  to  be  of  little 
interest  or  value,  will  be  highly  appreciated  by  every  intelli- 
gent peraon,  and  especially  by  those  engaged  in  engineering 
enterprises.  From  the  map  it  appears  that  the  lake  shores  are 
depressed,  the  surface  swelling  gently  up  toward  the  interior 
regions ;  the  rise  being  one  or  two  hundred  feet  within  a  few 
miles,  and  afterward  much  more  gradual.  A  few  bluffs  and 
steep  shores  are  presented  between  Saginaw  Bay  and  Lake 
Huron ;  but  in  general  the  steepest  grades  are  found  in  the 
eastern  portions  of  the  state.  Along  the  border  of  Lake 
Michigan  stretches  a  series  of  sand  dunes,  or  piles  of  fine 
silicious  sand,  piled  up  by  the  easterly  winds  to  a  height  of 
one  or  two  hundred  feet.  Back  of  these  dunes  the  surface 
is  depressed,  and  frequently  occupied  by  marshes  and  la- 
goons. The  average  elevation  of  the  interior  of  Lower 
Michigan  varies  from  four  hundred  to  one  thousand  feet, 
with  many  marks  of  the  erosions  that  in  post -geological 
ages  have  pared  down  the  original  surface,  and  establish- 
ed the  existing  slopes  of  the  land  and  even  the  bottom  of 
the  lake.  Eighteen  summits  are  enumerated  by  Professor 
Winchell.  They  are  usually  gently  undulating  plateaus, 
through  which  drainage  valleys  of  moderate  depth  have 
been  excavated.  In  the  northern  peninsula,  owing  to  the 
want  of  accurate  data,  so  minute  a  survey  can  not  at  pres- 
ent be  entered  into.  The  highest  summit  on  the  Marquette 
and  Ontonagon  is  1186  feet;  while  the  hills  north  of  Lake 
Michigama  are  1215  feet  above  that  lake;  and  other  points 
near  by  reach  1250  feet  Beyond  the  Ontonagon  River  the 
greatest  altitude  of  the  Porcupine  Mountains  is  quoted  at 
1380  feet.  Especial  attention  is  called  to  the  fact  that  the 
longitudinal  axes  of  the  topographical  and  hydrographical 
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feature  of  the  state  lie  in  directions  which  are  diagonals  be« 
tween  the  cardinal  points  of  the  compass,  showing,  as  Win- 
chell  thinks,  that  these  axes  are  the  resultant  of  two  forces: 
a  glacial  force  acting  from  the  northeast,  and  a  stratigraphy 
ical  acting  along  the  lines  of  strike  of  the  rocky  formations. 
The  effect  of  the  lake's  temperature  has  received  very  full 
attention  at  the  hands  of  Professor  Winchell,  who  seems  to 
have  been  the  first  to  give  us  an  exact  idea  of  the  great  ex* 
tent  of  that  influence.  Fifty-five  meteorological  stations  in 
Michigan,  and  an  almost  equal  number  of  stations  in  the 
neighboring  states,  have  been  employed  by  him  in  tracing 
out  and  marking  the  tortuosities  of  the  isothermals  of  the 
lower  peninsula  of  Michigan.  The  important  facts  disclosed 
by  his  researches  in  this  respect  have  already  been  published 
widely  in  many  journals,  both  in  this  country  and  in  Europe ; 
and  these  disclosures  are  destined  to  take  their  place  among 
the  most  interesting  phenomena  of  climatological  science.  In 
reference  to  the  rainfall,  he  infers  from  the  data  at  hand  that 
the  year  1871  was  a  year  of  remarkable  dryness  throughout 
the  state.  

THB  TBIOONOMBTRICAL  6UBVBY   OF  INDIA. 

From  the  general  report  of  the  operations  of  the  great 
trigonometrical  survey  of  India  during  1873  and  1874,  we 
gather,  that  of  the  principal  triangulation,  seventy  triangles, 
covering  7200  square  miles,  have  been  measured.  The  sec- 
ondary triangulation  extends  over  an  area  of  20,000  square 
miles,  of  which  6200  have  been  closely  covered  with  points 
for  use  in  plane  table  surveying.  Of  this  latter  an  area  of 
£00  square  miles  has  been  completed  on  a  scale  of  one  inch 
to  the  mile,  and  an  area  of  2400  square  miles  on  a  scale  of 
two  inches  to  the  mile.  The  revision  of  the  older  portions 
of  the  triangulations  has  now  been  completed,  and  the  whole 
of  the  work  corresponds  to  the  demands  of  modern  science. 
Certain  of  the  stations  on  the  sand-hills  formerly  occupied 
by  the  observers  having  disappeared,  it  has  been  ascertained 
that  these  hills  travel  progressively  in  the  same  direction, 
W.N.W.  to  S.S.E.,  which  is  that  of  the  prevailing  winds  in 
this  locality.  The  rate  of  progression  appears  to  be  about 
fifty  feet  per  annum ;  and  this  remarkable  sand-wave,  which 
has  never  yet  been  effectually  resisted,  notwithstanding  nu- 
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roerous  attempts  by  growing  grass  and  trees  on  the  sands 
themselves,  has  gradually  overwhelmed  the  villages  it  has 
met  in  its  coui*se.  The  tidal  observations  made  by  the 
survey  in  the  Gulf  of  Kutch  can  only  be  satisfactorily  car- 
ried out  by  setting  up  the  gauges  on  shore,  over  wells  sunk 
near  the  high-water  line,  and  connected  with  the  sea  by  iron 
piping.  The  wells  are  twenty-two  inches,  in  diameter,  and 
the  piping  two  inches,  which  dimensions  do  not  materially 
retard  the  tidal  phenomena. 

GEODETIC  SIGNALS   USED  IN  THE  ADIBONDACK  SURVEY. 

In  his  interesting  report  on  the  survey  of  the  Adirondack 
wilderness  of  New  York,  Mr.  Yerplanck  Colvin  explains  the 
construction  of  a  very  simple  signal  which  was  used  by  him 
with  success  to  replace  the  expensive  heliostat.  This  ar- 
rangement was  constructed  of  a  vertical  shaft,  over  which 
was  suspended  by  wires  four  square  sheets  of  ordinary  high- 
ly polished  tin,  from  which  sheets  respectively  others  were 
suspended  at  various  angles  with  the  horizon.  When  the 
sun  was  about  rising  or  setting,  the  reflection  from  the  sur- 
face of  the  vertical  sheets  of  tin  were  sufficient  to  make  this 
signal  visible  at  a  distance  of  twenty  miles,  and  that,  too,  in 
every  direction ;  since  by  the  action  of  the  wind  this  arrange- 
ment was  kept  constantly  in  rotation.  Mirrors  of  glass  were 
at  first  tried,  but  were  too  easily  broken  in  transportation, 
while  the  sheets  of  tin  were  carried  safely  to  all  positions. 
In  the  survey  of  so  rough  a  country  as  the  Adirondack  re- 
gion, the  delicate  and  expensive  instruments  required  in  the 
exact  work  of  the  Coast  Survey  could  scarcely  be  employed, 
except  at  an  unjustifiably  great  expense.  Mr.  Colvin's  sur- 
vey looks  to  the  rapid  preparation  of  sufficiently  accurate 
maps  of  that  region,  based  upon  geodetic  triangulation  and 
barometric  determinations  of  the  altitudes  of  prominent 
points.  ^___ 

THE  SABANAC  EXPLOBING  EXPEDITION. 

For  the  purpose  of  increasing  the  attractions  of  the  ethno* 
logical  exhibition  at  the  Centennial,  undertaken  by  the  Indian 
Bureau  and  the  Smithsonian  Institution,  the  Secretary  of  the 
Navy  directed  the  United  States  steamer  Saranac^  bound  on 
a  cruise  to  the  North  Pacific,  to  take  on  board  at  San  Fran- 
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CISCO  Dr.  Emil  Bessels,  the  well-known  surgeon  of  the  Polaris 
expedition,  to  have  charge  of  obtaining  a  full  representation 
of  the  mannei^,  habits,  etc.,  of  the  Esquimaux  of  the  northern 
possessions  of  the  United  States.  He  was  accompanied  by 
Lieutenant  Maynard,  of  the  Navy,  who  was  the  member  of 
the  commission  ordered  by  Congress,  two  years  ago,  to  in- 
vestigate the  trade  of  the  north,  and  the  relations  of  the 
Alaska  Commereial  Company  to  the  natives. 

The  proposed  plan  of  the  cruise  of  the  steamer  was  to  pro- 
ceed first  to  Sitka,  for  the  purpose  of  coaling,  and  to  collect 
such  articles  as  could  be  found  in  that  vicinity;  thence  to 
Kodiak  by  way  of  Cook's  Inlet ;  then  to  Nunivak  and  the 
Pribylov  group.  Here  a  week  was  to  be  devoted  to  the  in- 
vestigation of  prehistoric  dwellings  at  the  northeast  end  of 
Nunivak  Island.  After  that  the  vessel  was  to  proceed  to 
St.  Lawrence  Island,  and  thence  to  the  Seniavine  Strait, 
southwest  of  Aracan  Island,  where  the  natives  have  an 
extensive  trade  with  Americans  by  way  of  the  Diomedes, 
they  being  of  American  extraction,  and  having  left  America 
at  a  comparatively  recent  date*  It  was  also  proposed  to 
stop  at  the  Diomede  Islands,  which  are  said  to  be  thickly 
populated  by  Esquimaux,  and  afterward  at  Cape  East,  where 
a  very  large  number  of  these  people  are  reported  to  exist. 
Having  investigated  the  Siberian  coast,  she  was  to  pass  over 
again  to  the  American  shore  to  Point  Hope,  which  next  to 
Nunivak  may  be  considered  as  of  the  greatest  importance  in 
regard  to  ethnological  significance.  The  northernmost  point 
of  the  northwest  coast  to  bo  touched  at  was  Cape  Lisbume, 
with  its  interesting  deposits  of  palseozoio  fossils,whcre  a  large 
harvest  was  expected.  Should  circumstances  permit,  the  at- 
tempt was  to  be  made  to  reach  WrangePs  Laud,  which  has 
never  been  landed  upon.  On  the  way  back  it  was  intended 
to  stop  at  King's  and  Sledge  Islands,  whero  several  native 
settlements  are  known  to  exist ;  and,  after  having  passed  a 
number  of  days  among  these  Hyperboreans,  the  vessel  was 
to  proceed  to  Unalashka,  whence  a  number  of  minor  excur- 
sions were  to  be  made,  with  the  aid  of  the  steam-launch  ac- 
companying the  vessel,  to  the  Chika  Islands,  in  Akutan  Pass. 
This  was  to  have  been  the  final  work  before  her  return  to 
San  Francisco. 

The  expedition  was  well  provided  with  surveying  and 
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magnetic  instraments,  with  photographic  apparatus  to  ob- 
tain portraits  of  the  natives,  and  a  complete  outfit  for  the 
collection  of  specimens  of  natural  history.  The  scientific 
operations  were  intrusted  to  Dr.  Emil  Bessels,  while  Lieuten- 
ant W.  Maynard  had  orders  to  continue  his  investigations  in 
regard  to  the  seal  fisheries  and  the  fur  trade.  The  Indian 
Office  placed  $8000  at  the  disposal  of  the  former  to  procure 
ethnological  specimens  for  the  Centennial  Exhibition.  It  was 
also  the  intention  to  bring  some  natives  of  the  different  hy- 
perborean tribes  to  the  United  States  to  be  exhibited  at 
Philadelphia,  in  order  to  have  an  opportunity  for  studying, 
with  more  leisure  than  a  brief  stay  in  their  country  would 
afford,  their  language,  mythology,  etc. 

Unfortunately  the  cruise  came  to  a  sudden  end.  The  Sara* 
nac,  after  having  left  San  Francisco,  encountered  heavy  head- 
winds, and  had  to  run  into  Nanaimo,  Vancouver  Island,  to 
coal.  After  a  day's  delay,  she  left  this  place  on  the  evening 
of  June  17th,  and  in  attempting  to  enter  Seymour  Narrows^ 
at  about  8  o'clock  the  next  morning,  she  stnick  the  well-known 
rock  near- the  middle  of  the  phannel,  and  sank  in  less  than  an 
hour.  The  accident  was  caused  by  the  fact  that  the  vessel 
would  not  obey  her  helm  readily.  The  strong  current,  hav- 
ing at  the  time  a  velocity  of  about  seven  knots  per  hour, 
carried  her  with  crushing  force  against  the  sunken  i^ck. 
Hardly  any  thing  could  be  saved,  but  owing  to  the  excellent 
discipline  no  lives  were  lost.  The  officers  and  crew,  num- 
bering 173,  landed  safely  with  the  ship's  boat  on  the  shore 
of  Vancouver  Island ;  but  as  the  cliffs  were  too  steep  to  af- 
ford a  good  camping-ground,  both  provisions  and  camp  were 
transferred  to  Valdisc  Island,  which  was  found  to  be  more 
suitable.  In  the  mean  time  the  executive  officer  of  the  lost 
vessel  was  dispatched  to  Victoria,  with  a  boat's  crew,  to  ob- 
tain assistance.  After  the  lapse  of  five  days  of  continual 
rain,  during  which  the  shipwrecked  mariners  were  almost 
without  shelter  and  on  very  scanty  i*ations,  the  English  man- 
of-war  Myrmidon  made  her  appearance,  followed  by  the 
H.  B.  C.  steamer  Ottery  to  convey  the  officers  and  men  to 
Victoria.  The  courteous  and  generous  treatment  of  the 
party  by  the  English  naval  officers  can  not  be  too  highly 
spoken  of. 
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EXPLOBATIONS   UNDER  DB.  HAYDEN   IX   1875. 

Tbo  United  States  Geological  and  Geographical  Survey 
of  the  Territories,  under  the  direction  of  Professor  Hayden, 
during  the  season  of  1875  continued  its  work  of  the  two 
previous  seasons  in  Colorado,  completing  the  southern  and 
southwestern  portions,  including  a  belt  fifteen  miles  in  width 
of  Northern  New  Mexico  and  Eastern  Utah. 

The  entire  force  of  the  survey  was  divided  into  seven 
parties  for  special  duty,  four  of  which  were  assigned  to  spe- 
cific areas,  for  the  performance  of  topographical  and  geolog- 
ical work.  One  party  attended  to  the  primary  triangula- 
tion,  a  second  collected  photographic  views  of  the  most  in- 
teresting scenery  and  ancient  ruins,  while  a  third  transport- 
ed the  supplies  to  the  vai'ious  districts. 

The  areas  for  exploration  the  present  season  were  much 
fiii-ther  from  the  base  of  supplies  than  heretofore,  rendering 
the  labor  greater,  and  causing  great  loss  of  time  in  traveling 
to  and  from  these  bases.  Yet  the  amount  of  topographical 
and  geological  work  accomplished  has  not  been  exceeded  in 
any  previous  year. 

As  heretofore,  the  starting-point  was  at  Denver.  The 
first  or  southern  division  operated  in  Southeastern  Colorado. 
It  was  composed  of  A.  D.  Wilson,  chief  topographer,  direct- 
ing ;  Franklin  Rhoda,  assistant  topographer ;  Dr.  F.  M.  End- 
lich,  geologist,  with  two  packers  and  a  cooL  The  district 
surveyed  by  this  party  embraced  an  area  of  12,400  square 
miles.  Within  these  limits  Mr.  Wilson  made  one  hundred 
and  forty-three  stations  on  the  more  commanding  peaks. 

A  system  of  triangles  was  extended  over  the  whole  area, 
while  at  the  same  time  the  topographical  sketches  and  an- 
gles were  taken,  barometrical  readings  were  made  at  all  oc- 
cupied points,  at  all  camps,  passes,  and  other  places  of  note 
visited  during  the  season.  Many  of  the  stations  have  been 
carefully  connected  in  height  by  fore  and  back  angles  of  el- 
evation and  depression,  to  be  used  as  a  check  on  the  baro- 
metric heights,  while  the  height  of  all  located  points  has 
been  determined  by  a  system  of  angles  of  depression  and  el- 
evation. 

The  district  assigned  to  this  division  for  the  summer  of 
1875  joined  on  to  the  south  borders  of  that  surveyed  in. 
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1873  and  1874.  The  104"^  30'  longitude  formed  the  eastern, 
108°  longitude  the  western,  and  36°  45'  north  latitude  the 
southern  boundaries.  About  12,400  square  miles  were  con- 
tained in  the  district. 

A  plan  for  the  most  rapid  and  successful  completion  of 
the  work  undertaken  was  prepared  by  Mr.  Wilson,  and  sub- 
sequently carried  out  as  proposed.  This  district  contained 
the  foot-hills  sloping  eastward  from  the  Front  Range,  the 
southern  continuation  of  the  Sangre  de  Christo  Range,  the 
southern  end  of  the  San  Luis  Valley,  the  extension  of  the 
La  Plata  Mountains,  and  the  lower  country  of  the  Rio  San 
Juan  and  its  tributaries.  A  small  portion  of  the  sediment- 
ary eastern  foot-hills  was  first  surveyed,  and  the  work  then 
carried  westward  to  the  mountainous  vicinity  of  the  Upper 
Rio  Grande.  Instead  of  forming  a  well-defined,  sharply  lim- 
ited ran<re,  the  mountains  south  of  the  Rio  Grande  are  form- 
ed  by  a  high  plateau  with  numerous  isolated  peaks.  Both 
plateau  and  the  peaks  mentioned  arc  volcanic,  showing  the 
characteristic  regularity  of  flows  prevalent  there.  From 
the  position  of  volcanic  beds  coniposing  the  higher  peaks,  it 
may  be  inferred  that  at  one  time  the  summit  of  the  plateau 
extended  to  a  considerably  higher  altitude  than  at  present. 
Toward  the  southwest  it  drops  off  suddenly  into  the  lower 
country  containing  Rios  Piedra  and  Pinos.  Presenting  a 
line  of  steep,  rough  mountains,  formed  in  part  by  the  abi*upt 
termination  of  the  plateau,  in  part  by  the  peaks  above  men- 
tioned, the  former  contrasts  strongly  with  the  rich  land  in 
the  valleys  of  the  two  rivers.  Here,  as  at  so  many  points 
in  the  districts  surveyed  by  the  southern  division,  the  geo- 
logical features  determine  the  orographic  character.  With 
the  plateau  end,  the  volcanic  beds  and  the  sedimentaries  of 
the  cretaceous  age  set  in.  But  few  stratigraphical  disturb- 
ances have  changed  the  relative  position  of  the  beds,  and  the 
country,  therefore,  shows  regular  features.  Long  lines  of  high 
ridges,  abrupt  on  the  north  side,  sloping  more  gently  toward 
the  south,  extend  from  east  to  west,  and  are  cut  by  the  drain- 
age of  the  San  Juan.  Eastward  the  edge  of  the  plateau  re- 
cedes, losing  at  the  same  time  some  of  its  roughness,  and  a 
broad  expanse  of  comparatively  low  bluff  country  appears. 
Rich  valleys, partly  timbered  or  covered  with  grass, follow  the 
course  of  the  larger  streams,  owing  their  formations  to  the 
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rapid  erosions  and  ready  disintegi'ation  of  the  shales  belong- 
ing to  Cretaceous  No.  2.  Springs  containing  an  unusual 
amount  of  mineral  ingredients,  some  of  them  hot,  occur  in 
these  valleys.  Owing  to  the  slight  southerly  dip  of  the 
cretaceous  beds,*  this  formation  claims  a  considerable  area 
of  the  region,  extending  from  the  Rio  Animas  eastward  to 
the  border  of  the  district.  Above  the  well 'determined 
strata  of  Nos.  2  and  3,  a  series  of  shales  and  sandstones  set 
in,  in  which  no  characteristic  fossils  whatever  were  found. 
They  reach  a  thickness  of  about  three  thousand  feet,  and 
contain  coal  at  a  number  of  points.  It  will  not  be  possible 
to  determine  their  geological  age  with  any  degree  of  cer- 
tainty, until  careful  comparison  of  the  parallel  formations 
observed  by  Mr.  Holmes  and  Dr.  Peale  can  be  made.  The 
absence  of  fossils  is  greatly  to  be  regretted;  but  none  were 
found,  although  many  square  miles  were  traversed  contain- 
ing the  series.  Speaking  with  the  reserve  that  imperfect 
comparison  of  the  notes  taken  dictates,  it  would  appear  that 
the  Trinidad  coal-bearing  series  is  parallel  to  this  one. 

After  having  completed  the  survey  of  this  lower  region 
along  the  Rio  San  tfuan  and  its  tributaries,  the  work  was 
continued  to  the  extension  of  the  La  Plata  Mountains. 
Here  again  volcanic  rocks  were  met  with,  identical  in  every 
respect  with  those  farther  north  and  west.  Here,  as  well  as 
previously  on  the  headwaters  of  the  Pinos  and  Piedra,  evi- 
dence of  former  glaciers  was  found.  Considerable  areas 
showed  the  grooving  and  striation  of  rocks  in  posUUy  pro* 
daced  by  the  motion  of  ice  and  boulders.  Deep  canons  wei*e 
cut  into  the  volcanic  conglomerate  occurring  there,  that  had 
not  preserved  grooving  and  striation  however,  owing  to  the 
rapidity  with  which  it  yields  to  the  effect  of  atmospheric  in- 
fluence. A  gentle  slope  eastward  of  the  volcanic  rocks,  that 
there  reached  to  the  youngest  member  of  the  gronp^^-basalt 
— gradually  merged  into  the  San  Luis  Valley.  Affected  by 
local  basaltic  eruptions,  as  well  as  by  the  easterly  dip  of 
the  volcanic  beds,  the  drainage  on  the  west  side  of  this  valt 
ley  presents  some  interesting  features,  consisting  in  sudden 
carves  northward.  Northward,  the  unbroken  flows  of  ba^ 
salt  continue  on  the  west  side  of  the  valley  until  Rio  Alat 
mosa  is  reached,  where  they  end  and  drift  begins.  A  numr 
ber  of  volcanic  bluffs,  trending  nearly  north  and  south,  sep* 
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ai*ate  this  portion  from  the  valley  through  which  the  Rio 
Grande  runs,  after  making  its  turn  southward,  west  of  Fort 
Garland.  This  region,  geologically,  is  more  interesting  than 
the  western  one,  on  account  of  the  evidence  furnished  dem- 
onstrating the  existence  of  two  very  large  lakes  at  the  close 
of  the  volcanic  activity  there.  The  two  were  connected  by 
a  narrow  strip  of  water  south  of  Fort  Garland,  and  the  lower 
one  extended  southward  nearly  to  the  Rio  Colorado.  At 
that  time,  too,  the  course  of  the  Rio  Grande  was  different 
from  its  present  one.  By  the  formation  of  a  narrow  canon 
in  the  basaltic  beds,  the  course  of  the  river  was  deflected, 
the  lakes  drained,  and  the  topography  left  very  nearly  in 
the  shape  we  now  observe  it.  The  accurate  determination 
of  all  the  points  connected  with  the  existence  of  these  lakes 
offers  no  material  obstacle,  but  requires  far  more  time  than 
could  be  bestowed  upon  it  in  the  regular  course  of  the  sur- 
vey. 

Separating  the  eastern  foot-hills  and  the  great  plains  from 
the  San  Luis  Valley  is  the  southern  continuation  of  the  San- 
gre  dc  Christo  Range.  Several  peaks  of  this  range  rise  to 
an  elevation  of  nearly  fourteen  thousand  feet,  while  many  of 
them  reach  thirteen  thousand  feet  above  sea  level.  Hero 
again  metamorphic  rocks  set  in,  containing  indications  of 
metalliferous  veins.  Sedimentary  beds,  belonging  to  the 
carboniferous  and  cretaceous  ages — the  latter  only  on  the 
eastern  slope,  however — ^rest  against  the  metamorphic  ^  core  " 
of  the  range.  Volcanic  eruptions  of  the  trachytic  series 
have  occurred,  and  show  an  arrangement  parallel  to  the  gen- 
eral course  of  the  chain.  A  more  or  less  isolated  group  of 
peaks  lies  north  of  Fort  Garland,  termed  the  Sierra  Blanca. 
Passes  are  both  north  and  south  of  it — Mosco  Pass,  and  the 
Sangre  de  Christo  and  Abeyta  Passes.  While  cretaceous 
beds  overlying  the  carboniferous,  and  showing  considerable 
disturbances,  slope  off  from  the  range  toward  the  eastward, 
their  area  is  somewhat  limited,  as  the  lignitic  group  there 
again  makes  its  appearance  in  the  Raton  Hills  and  north 
of  them.  Lithologically  this  is  identical  with  the  one  ob- 
served on  the  Rio  San  Juan.  Comparisons  of  the  succes- 
sion of  strata  and  relative  thickness,  etc.,  will  be  found  in 
the  report  for  1875.  The  age  of  this  group  has  for  some 
time  occupied  the  attention  of  geologists,  and  given  occasion 
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for  dissenting  views.  It  is  highly  probable  that  the  results 
obtained  daring  the  past  season  will  admit  of  a  definite  de- 
cision with  regard  thereto.  They  will  at  least  be  entitled  to 
more  consideration  than  those  of  explorers  who  have  mei*ely 
traveled  over  a  limited  area,  as  so  large  a  continnoiis  dis- 
trict containing  the  formation  has  been  examined.  It  is  not 
possible  at  present  to  state  positively  what  these  results  will 
be,  but  from  the  observations  taken  in  the  field  it  can  be  de- 
duced that  the  age  of  the  lignitic  group  near  Trinidad  is 
910^  cretaceous.  A  full  discussion  of  this  important  subject 
will  be  found  in  the  report  for  1875. 

Upon  the  completion  of  the  examination  of  the  just-men- 
tioned group,  the  work  of  the  season  was  connected  to  the 
north  and  northeast  with  that  of  1874,  and  therewith  finished. 
On  October  12th  the  party  returned  to  Denver,  having  fully 
accomplished  the  purpose  for  which  it  was  sent  out.  Im- 
portant and  useful  information  has  been  obtained  regarding 
the  mineral  and  agricultural  resources  of  the  district,  and 
data  have  been  obtained  for  the  preparation  of  a  topograph- 
ical and  geological  map  of  the  area  surveyed. 

The  southwestern  division  was  conducted  by  W.  H.  Holmes 
as  geologist,  with  G.  P.  Chittenden  as  .chief  topographer,  and 
T.  S.  Brandegce  as  assistant  topographer.  Mr.  Brandegee 
acted  as  botanist  also. 

The  area  assigned  to  this  division  is  bounded  on  the  east 
by  the  work  done  by  Mr.  Wilson  in  1874,  or  a  line  about  on 
the  meridian  of  108**  W.  long.,  on  the  south  by  the  parallel 
of  36°  46',  on  the  west  by  meridian  109°  30',  and  on  the  north 
by  37°  30'  N.  lat.  These  boundaries  included  an  area  of 
about  six  thousand  five  hundred  square  miles.  An  area  of 
about  five  hundred  square  miles  was  surveyed  on  the  east- 
ern base  of  the  mountains  on  the  outward  march.  Here  Mr. 
Chittenden  made  about  twelve  stations,  connecting  with  the 
formier  work,  and  completing  the  sheets  to  the  proposed  east- 
ern line  of  the  survey. 

The  easternmost  line  of  the  district  assigned  to  this  division 
was  over  four  hundred  miles  from  Denver.  The  party  ar- 
rived there  on  the  30th  of  June,  and  commenced  work  im- 
mediately. 

The  work  was  generally  done  by  means  of  the  plane  table, 
and  reinforced  by  both  vertical  and  drainage  sketches  from 
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all  the  stations,  and  also  by  time  meanders  of  all  the  main 
streams,  and  generally  by  a  running  sketch  of  the  routes 
traveled.  The  main  stations  averaged  one  to  evert/  aeventf/- 
Jive  square  miles  of  area. 

By  meandering,  Mr.  Chittenden  surveyed  the  San  Juan 
River,  the  La  Plata,  the  Mancos,  and  the  Dolores,  all  of  them 
considerable  streams,  and  besides  these  also  the  McElmo  and 
Montezuma  Creeks,  which,  though  well-defined  stream-beds, 
contain  no  running  water.  These  last-named  diy  rivers  are 
each  upward  of  seventy-five  miles  long,  and  for  a  consider- 
able part  of  their  course  are  in  deep  canons.  In  the  mean- 
ders he  made  a  trigonometric  location  as  often  as  once  in 
ten  miles. 

The  great  trouble  in  working  was  lack  of  water.  They 
were  often  obliged  to  ride  out  ten,  fifteen,  and  even  twenty 
miles  fix>m  the  rivers  to  make  a  station,  and  back  again  for 
camp,  because  outside  of  the  rivera  themselves  there  was  no 
water  at  all. 

In  regard  to  the  systems  of  working  generally  employed 
now  in  the  different  surveys  west  of  the  Missouri  River,  the 
plane  table  system,  which  was  generally  used  this  summer, 
is  admirably  adapted  to  a  low,  broken  country  where  good 
"points ''are  abundant, and  works  also  extremely  well  in  a 
simple  canon  country,  where  there  are  surrounding  promi- 
nent points  tkt  tot  t6o  great  distances.  But  in  a  mountainous 
country  it  could  not  be  used  to  any  advantage,and  was  event- 
ually abandoned  in  all  the  mountain  work.  In  low,  broken, 
and  caiion  country  it  is  probably  the  best  system  that  can 
be  used;  but  in  the  ordinary  rolling  and  mountainous  country 
of  the  Northwest  it  will  not  repay  the  extra  weight  and  time 
which  its  use  entails. 

In  any  but  a  very  mountainous  country  a  system  of  mean- 
ders seems  to  be  almost  necessary  to  make  work  oh  a  scale 
of  four  miles  to  an  inch  complete.  It  is  the  abuse  and  not 
the  use  of  the  old  odometer  system  that  has  brought  it  into 
so  much  discredit.  If  properly  checked,  the  meanders  give 
the  more  important  portions  of  the  country,  as  the  traveled 
routes  and  principal  rivers,  the  greater  degree  of  accuracy 
which  is  their  due.  The  third  and  only  remaining  system 
in  use  in  the  West  is  that  generally  employed  on  this  survey, 
and  formerly  used  both  in  the  Califomia  Survey  and  in  that 
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ef  the  40th  parallel.  It  consists  of  a  system  of  vertical  and 
horizontal  sketches,  based  on  a  rather  elaborate  triangulation, 
and  checked  by  nameroos  angles  both  vertical  and  horizontal. 
This  system  is  peculiarly  adapted  to  a  rolling  or  mountainous 
country,  and  in  such  a  country  can  not  be  equaled  by  either 
of  the  other  modes.  It  works  well,  too,  in  distncts  of  differ- 
ent character,  and  is  probably,  on  the  whole,  the  best  system 
on  which  to  base  work  in  the  average  country  of  the  West. 
It  should,  however,  be  supplemented  by  good  meanders  of  all 
the  main  roads  and  rivers.  In  the  work  of  the  survey  this 
summer  the  three  systems  were  employed,  and  the  above  re- 
marks are  the  imniediate  result  of  the  summer's  observations. 

The  party  completed  about  six  thousand  square  miles  in 
the  West,  being  obliged  after  the  trouble  with  thei  Indians  to 
leave  unworked  a  small  corner  in  the  northwest,  which  will 
require  about  five  days  to  complete.  This  patch  joins  di- 
rectly on  to  Mr.  Gannett's  uncompleted  area,  and  lies  entire- 
ly west  of  the  Colorado  line.  In  going  to  and  from  the 
work,  six  full  weeks  were  spent  in  marching.  Mr.  Chitten- 
den worked  about  six  thousand  five  hundred  square  miles, 
and  made  eighty-four  main  stations. 

The  geological  examination  by  Mr.  Holmes  was  fruitful 
of  most  important  results.  His  investigations  were  extend- 
ed from  Colorado  into  portions  of  Utah,  Arizona,  and  New 
Mexico. 

No  previous  study  of  this  region  had  been  made,  except- 
ing that  by  Dr.  Newberry  in  1859,  of  which  nothing  has 
been  published  up  to  this  time. 

In  1874  Dr.  Endlich  examined  the  district  lying  to  the 
east,  so  that  Mr.  Holmes  took  up  the  work  where  he  left  off 
at  108°  W.  long.,  and  carried  it  without  difficulty  to  lOQ"*  30'. 
In  general  the  geology  is  not  greatly  complicated.  The  sec- 
tion of  stratified  rocks  exposed  extends  from  the  lignitic  se- 
ines to  the  carboniferous,  including  about  two  thousand  feet 
of  the  former,  and  slight  exposures  merely  of  the  latter.' 
About  eight  thousand  feet  of  strata,  therefore,  passed  nnder 
examination.  Of  other  rocks,  there  are  four  small  areas  of 
trachyte,  one  limited  area  of  metamorphic  rock,  and  a  few 
unimportant  dikes. 

Beginning  at  the  east,  Dr.  Endlich's  section  on  meridian 
108°  includes  the  entire  series,  beginning  with  the  lower 
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carboniferous  in  the  north  and  extending  up  into  the  tor* 
tiary  at  the  south.  The  strike  is  east  and  west,  the  dip 
south  from  5"^  to  45°.  Working  to  the  westward,  Mr.  Holmes 
found  the  whole  series  flattening  out,  i,  «.,  approaching  a 
horizontal  position.  At  the  same  time  a  gentle  rise  toward 
the  northwest  brings  the  cretacieous  rocks  to  the  surface,  or 
at  least  up  to  the  general  level  of  the  country.  The  lignitic 
group  is,  therefore,  confined  to  the  southeast.  From  Station 
1  an  outcrop  of  the  light-colored  sandstones,  belonging  to  the 
base  of  this  series,  could  be  traced  along  its  entire  course 
through  his  district. 

The  heaviest  seam  of  coal  examined  iu  these  beds  is  twen- 
ty-six feet  in  thickness.  It  is  rather  light  and  impure  on  the 
surface,  but  probably  of  moderately  good  quality.  A  num- 
ber of  less  important  seams  could  also  be  recognized. 

West  of  the  Rio  La  Plata  the  upper  cretaceous  beds  are 
raised  to  a  higher  plain  by  a  slight  monoclinal  fold,  after 
which  they  spread  out  to  the  west,  forming  the  Mesa  Verde. 
This  plateau  extends  nearly  to  the  San  Juan  on  the  south, 
west  beyond  the  Rio  Mancos,  and  north  to  the  middle  of  the 
district,  an  area  of  more  than  seven  hundred  square  miles. 
On  these  three  sides  the  Mesa  breaks  abruptly  off  in  lines  of 
irregular  escarped  cliffs,  generally  from  one  thousand  to  two 
thousand  feet  in  height. 

The  striking  features  of  this  series  are  the  exposure  of 
two  horizons  of  massive  sandstones.  Tlie  upper  forms  the 
top  of  the  M^sa,  the  lower,  one  thousand  feet  below,  j^ro- 
duccs  a  subordinate  shelf!  Shales  intervene  between  the 
sandstones  of  the  lignitic  and  the  upper  sandstones  of  the 
M6sa,  and  between  these  and  the  lower  sandstones.  Around 
the  base  of  the  Mesa  the  lower  cretaceous  shales  outcrop. 
The  belt  covered  by  these  is  naiTow,  and  is  followed  by  the 
hard  sandstones  of  the  Dakota  group,  which  is  very  persist- 
ent here  as  elsewhere,  and  occupies  the  higher  level  of  the 
entire  M^sa  country  to  the  vrest  and  north.  The  Jurassic 
strata  and  the  ''Red  Beds"  are  exposed  in  the  sides  and 
bottoms  of  the  numerous  canons  and  stream  coui*ses,  the  lat- 
ter only  in  the  greater  valleys,  and  in  patches  about  the 
bases  of  the  trachytic  areas.  The  Jurassic  section  is,  in  the 
upper  part,  almost  identical  with  the  corresponding  series 
in  other  parts  of  Colorado,  but  at  the  base  has  a  larger  dc- 
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velopment  of  soft  sandstones  and  marls.  The  identification 
rests  upon  the  analogy  of  position  and  lithology.  The  '^  Red 
Beds  "  are  massive  sandstones  and  conglomerates  as  usual. 

The  only  important  mountains  are  the  Sierra  La  Plata. 
They  lie  toward  the  northeast,  and  are  principally  of  carbon- 
iferous rocks,  so  highly  metamorphosed  as  to  have  lost  all 
apparent  stnicture.  A  large  number  of  rich  lodes  of  gold 
and  silver  have  been  recently  discovered  in  this  group  about 
the  sources  of  the  Rio  La  Plata^  and  an  extensive  placer  bar 
is  located  near  its  exit  from  the  mountains. 

In  the  extreme  northeast  corner  of  this  district  there  is  a 
group  of  trachytic  bnttes,  including  Lone  Cone,  which  be- 
long to  the  San  Miguel  Mountains.  West  of  the  M6sa  Verde, 
almost  in  the  centre  of  the  district,  stands  the  ^  Late  "  group, 
of  which  Ute  Peak  is  the  culminating  summit.  It  covers  an 
area  of  some  forty  square  miles,  and  is  simply  a  mass  of  tra- 
chyte pushed  up  through  and  poured  out  over  the  floor  of 
the  Dakota  group. 

In  the  extreme  southwest  comer,  principally  in  Arizona, 
are  the  Sierra  Carisso,  identical  with  the  '^Late"  in  nearly 
every  respect,  differing  only  in  having  carried  up  portions 
of  the  carboniferous  rocks  about  their  base,  while  a  fragment 
of  the  same  beds  is  caught  up  in  the  centre  of  the  group. 

Of  the  6000  square  miles,  5700  are  of  sedimentary  rocks. 
Two  hundred  and  thirty  of  these,  in  the  southeast,  are  of 
the  so-called  lignitic;  800,  chiefly  included  in  the  Mesa 
Verde,  belong  to  the  upper  cretaceous ;  and  the  remaining 
4900  to  the  lower  cretaceous,  and  such  of  the  earlier  periods 
as  are  exposed  in  the  crooked  and  narrow  valleys,  and  about 
the  trachytic  groups.  In  the  cretaceous  series  Mr.  Holmes 
examined  a  number  of  seams  of  workable  coal,  procured  fos- 
sils in  ten  distinct  horizons,  and  expects  to  be  able  to  iden- 
tify these  horizons  with  such  corresponding  ones  on  the  At- 
lantic slope.  The  section  obtained  is  the  most  complete  and 
satisfactory  made  in  Colorado  up  to  this  time.  The  trachyte 
areas  include  about  250  square  miles,  and  seem  to  present  no 
remarkable  or  unusual  features. 

The  prehistoric  remains  in  the  canons  and  lowlands  of  the 
southwest  are  of  great  interest,  and  the  study  of  them  by  Mr. 
Holmes  was  as  complete  as  possible  under  the  circumstances. 
Many  cliff-houses,  built  in  extraordinary  situations,  and  still 
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in  a  fine  state  of  preservation,  were  examined.  A  good  col- 
lection of  pottery,  stone  implements — the  latter  including 
arrow-faeads,  axes,  and  ear  ornaments,  etc. — some  pieces  of 
rope,  fragments  of  matting,  water  jars,  com  and  beans,  and 
other  articles,  were  exhumed  from  the  debris  of  a  honse. 
Many  graves  were  foand,  and  a  number  of  skulls  and  skele- 
tons, that  may  fairly  be  attributed  to  the  prehistoric  inhabit- 
ants, wero  added  to  the  collection. 

The  Western  or  Grand  River  Division  consisted  of  Henry 
Gannett,  topographer -in -charge,  W.  R.  Atkinson,  assistant 
topographer,  A.  C.  Peale,  geologist,  two  packers,  and  a  cook. 

The  district  assigned  to  this  paity  lies  between  the  paral- 
lels of  latitude  37^  52'  and  SO''  15';  is  limited  on  the  west  by 
the  meridian  109°  30',  and  on  the  east  by  the  western  limit 
of  the  work  of  last  year,  approximately  the  Gunnison  and 
Uncompahgre  Rivers.  This  embraces  the  country  drained 
by  the  Uncompahgre  and  Dolores  Rivers  and  their  branches. 

The  party  left  Denver  on  June  7th,  and  on  July  3d  com- 
menced work.  They  worked  uninterruptedly  until  August 
15th,  when  the  work  was  brought  to  a  sudden  close  by  the 
Indians. 

The  work  was  carried  to  the  western  line  of  Colorado, 
toward  the  northern  end  extending  25  or  30  miles  into  Utah, 
and  reaching  the  north  and  south  lines  throughout,  except 
in  the  southwestern  part.  The  total  area  surveyed  is  about 
6000  square  miles.    In  doing  this  74  stations  were  made. 

The  country  is  extremely  diversified.  The  Uncompahgre 
fiows  through  a  broad  valley,  fifty  miles  in  length  by  about 
twenty  in  width,  almost  perfectly  flat,  and  very  dry.  The 
elevation  is  4500  to  6000  feet  The  soil  is  poor,  and  vegeta- 
tion, except  in  the  river  bottom,  very  scanty. 

Between  the  Uncompahgre  and  Dolores  is  a  high  ridge, 
whose  axis  is  parallel  to  the  course  of  the  river,  t.  €.,  about 
N.  80°  W.  It  has  a  long,  gradual  slope  to  the  Uncompahgre 
valley,  while  it  breaks  off  sharply  and  steeply  to  the  Dolores. 
The  average  elevation  of  the  ci'est  is  8000  to  9000  feet. 
Most  of  this  country  is  well  timbered  with  heavy  pine,  quak- 
ing aspen,  and  some  spruce.  There  is  also  considerable  open 
country,  which  is  covered  with  luxuriant  grass. 

The  Sierra  La  Sal  is  a  short,  isolated  range  of  mountains, 
just  west  of  the  Dolores,  separating  it  from  the  Grand  River. 
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The  direction  of  the  range  is  about  north  and  soath,  its 
length  about  fifteen  miles,  and  the  elevation  of  the  summits 
12,000  to  12,600  feet. 

The  Grand  River,  from  the  mouth  of  the  Gunnison  to  that 
of  the  Dolores,  is  alternately  in  open  valley  and  low  canon. 
On  the  south  the  river  hugs  the  edge  of  the  plateau  closely, 
ivhile  on  the  north  low,  open  desert  country  extends  about 
fifteen  miles  back  from  the  river.  This  desert  country  ex- 
tends down  the  Grand  and  across  to  the  Green,  forming  the 
Great  Plateau  in  which  these  streams  and  the  Colorado  cut 
their  canons. 

South  of  the  Sierra  La  Sal  are  fine  valleys,  extending  near- 
ly to  the  head  of  the  Dolores.  Farther  west  the  country  is 
a  plateau,  without  water,  covered  with  sage  and  pinion  pine, 
and  cut  by  numberless  dry  cafions. 

The  geological  features  of  the  district  surveyed  by  the 
Grand  River  Division  during  the  season  of  1875  ara  compar- 
atively simple,  there  being  no  great  uplifts  nor  many  local 
disturbances.  The  sedimentary  fonnations  represented  are 
all  included  under  carboniferous,  red  beds  (triassic?),  Juras- 
sic, and  cretaceons.  Exposures  of  metamorphic  rocks  are 
seen  in  several  parts  of  the  district,  limited  mainly  to  the 
bottoms  of  ca&ons,  the  streams  having  cut  through  the  over- 
lying sedimentaiies.  The  eruptive  areas  are  also  limited. 
In  the  southern  part  of  the  district  there  are  the  overlapping 
edges  ofvavioustrachytic  flows,  whose  sources  of  origin  were 
in  the  Uncompahgre  Mountains  still  farther  south.  Besides 
these  there  are  three  distinct  centres  of  eruption :  viz.,  the 
Lone  Cone  group  of  mountains  on  the  south,  the  Abajo 
Mountains  in  the  southwest,  and  the  Sierra  La  Sal  Mountains 
toward  the  northwest.  These  are  of  pbrphyritio  trachyte, 
and  have  been  pushed  np  through  the  cretaceous  layers 
which  dip  gently  from  them.  The  greater  part  of  the  dis- 
trict, however,  is  covered  with  sedimentary  rocks,  generally 
horizontal,  or,  if  dipping,  but  little  inclined.  In  these  beds 
the  drainage  is  outlined  by  canons  which  are  from  a  few 
hundred  to  over  a  thousand  feet  in  depth.  During  the  sum- 
mer months  these  streams  are  dry. 

Leaving  the  Los  Pinos  Indian  Agency,  the  first  work  was 
on  the  south  side  of  the  Gunnison  River,  in  a  narrow  strip  of 
country  lying  between  Mr.  Gannett's  district  of  1874  and 
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that  of  Mr.  Wilson  for  the  same  year.  The  rocks  here  are 
trachytes,  interlaminated  ^vith  tuffs  ia  horizontal  layers. 
They  rest  partly  on  metamorphic  rocks  and  partly  on  the 
remnants  of  cretaceous  sandstones.  Previous  to  the  out- 
pourings of  these  trachytes,  tlie  country  was  evidently  sub- 
jected to  considerable  erosion,  the  sandstones  being  in  many 
places  entirely  removed,  exposing  the  gneissio  rocks  upon 
which  they  were  deposited.  Going  westward  toward  the  Un- 
compahgre  River,  the  volcanic  rocks  disappear,  and  rocks  of 
upper  cretaceous  age  show  in  bluffs  on  the  east  side.  The 
weathering  of  these  beds  has  produced  a  barren  alkaline  soil, 
in  which  there  is  no  vegetation.  In  the  immediate  river 
bottom  there  is  some  good  soil,  but  it  is  limited  in  extent. 
The  courae  of  the  Uncompahgre  is  a  few  degrees  west  of 
north,  and  between  it  and  the  drainage  of  the  San  Miguel 
and  Dolores  Rivet's,  which  has,  approximately,  the  same  di- 
rection, is  a  plateau-like  country  with  a  gentle  slope  to  the 
eastward  toward  the  Uncompahgre,  and  breaking  off  in 
benches  on  the  Dolores  side.  Seen  from  the  mountains,  this 
plateau  appears  very  regular,  nevertheless  it  is  very  much 
cut  up  by  numerous  cailons,  which  carry  water  only  in  wet 
seasons.  The  floor  of  the  plateau  is  composed  chiefly  of 
eaudstone  of  the  Dakota  group  (Cretaceous  No.  I),  underlaid 
by  Jurassic  shales  and  red  beds  (triassic  ?),  which  rest  upon 
metamorphic  rocks,  as  seen  in  the  canons.  On  the  western 
side  of  the  plateau  is  a  monoclinal  fold,  which  in  some  places 
becomes  a  fault  of  300  to  500  feet. 

One  of  the  most  curious  features  of  this  region  is  a  cation 
cxtendins:  from  the  Dolores  River  to  the  Gunnison  River. 
It  is  evidently  the  bed  of  an  old  stream,  which  probably 
once  flowed  toward  the  Gunnison.  At  present  there  are  in 
it  two  creeks,  one  a  tributary  of  the  Gunnison,  and  the  other 
a  branch  of  the  Dolores,  the  latter  the  principal  stream  of 
the  two.  At  the  divide  between  them  the  caiion  is  about 
1200  feet  deep,  900  feet  of  gneissic  rock  and  300  of  sediment- 
arics  on  tlio  top.  The  dip  is  toward  the  east,  and  the  creek, 
flowing  in  that  direction,  gradually  gets  higher  and  higher 
in  the  schists,  and  Anally  cuts  through  the  overlying  sand- 
stones in  which  it  joins  the  Gunnison.  Toward  the  west  the 
canon  rapidly  increases  in  depth,  until  it  is  3000  feet  below 
the  general  suiface.    The  stream  on  this  side  cuts  across  the 
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line  of  faulting  of  the  west  side  of  the  plateau,  and  enters  the 
red  sandstones  which  incline  westward.  In  these  it  joins  the 
Dolores  River.  North  of  the  canon,  between  it  and  Grand 
River,  the  Dakota  group,  which  prevails  to  the  southward, 
is  almost  entirely  absent,  the  red  beds  forming  the  greater 
part  of  the  surface,  which  is  here  a  maze  of  dry  canons.  The 
country  gradually  falls  off  toward  Grand  River ;  the  western 
line  of  faulting  becomes  a  fold,  and  the  eastern  fold,  which  is 
also  faulted  in  places,  gradually  becomes  less.  North  of 
Grand  River  beds  of  upper  cretaceous  age  appear,  probably 
succeeded  by  tertiary  as  we  go  north.  On  the  San  Miguel 
and  Dolores  Rivers,  and  extending  westward,  the  rocks  are 
sandstones.  There  are  broad  folds  extending  across  the  coun- 
try, whose  axes  are  parallel,  the  general  direction  being  north 
and  south. .  Between  the  San  Miguel  and  Dolores,  the  Da- 
kota group  forms  the  floor.  Beyond  the  Dolores  the  red 
beds  prevail,  capped  with  isolated  patches  of  Jurassic  shales, 
and  underlaid  with  beds  of  carboniferous  age.  The  latter 
show  but  in  few  places.  The  drainage  here  has  two  general 
courses  at  right  angles  to  each  other.  The  main  streams 
flow  in  a  general  northerly  direction. 

In  the  Sierra  La  Sal  the  prevailing  rock  is  a  beautiful  por- 
phyritic  trachyte,  which  in  some  places  has  included  masses 
of  cretaceous  shales.  One  of  the  most  prominent  peaks  has 
a  capping  of  sandstone,  which  was  lifted  up  by  the  eruption 
of  the  mass,  the  base  of  the  peak  being  entirely  of  trachyte. 
There  are  evidences  of  glacial  action  here.  Northwest  and 
west  of  the  group  the  red  beds  have  the  Roches  Moutonn^s 
form,  beautifully  seen  from  the  summits  of  the  mountains. 

The  Abajo  Mountains  are  of  porphyritic  trachyte  similar 
to  the  Sierra  La  Sal,  as  ai*e  the  mountains  about  Lone  Cone, 
which  properly  belong  to  the  district  assigned  to  the  San 
Juan  Division. 

The  work  of  the  Fourth  Division,  directed  by  6.  R.Bedi- 
ler,  extended  over  a  large  area,  situated  between  meridians 
104°  30'  and  106°  30',  and  parallels  38°  40'  and  40°  30';  or 
from  tlie  foot-hills  of  the  Rocky  Mountains  to  the  Upper 
Arkansas  and  Eagle  Rivers,  and  from  a  point  six  miles  south 
of  Pike's  Peak  to  within  fifteen  miles  of  Lonor's  Peak. 

In  this  district  the  entire  Middle  and  South  Parks  are  lo- 
cated, and  three  of  the  large  riyerd  of  the  west — the  Arkdu- 
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sas,  Grand,  and  Platte  Rivers — together  with  several  of 
their  large  tributaries,  have  their  origin.  The  principal 
branches  are  the  Blue,  Snake,  Williamson,  and  Frazer  Rivers 
on  the  west  slope,  and  Tarryall,  Fountain  of  the  Bouillie, 
Bear,  Clear,  St.  Vrain,  Boulder,  Thompson,  and  Buckhorn 
Rivers  on  the  eastern  slope. 

The  main  Rocky  Range  and  its  minor  ranges  are  in  this 
district  peculiarly  complicated,  for  the  latter,  at  times,  on 
account  of  their  height  and  magnitude,  seem  to  lose  their 
subordinate  character  and  become  independent  ranges,  while 
the  main  range  contains  groups  or  clusters  of  peaks  so  com- 
plicated in  their  form  and  connection  that  it  requires  close 
observation  on  the  part  of  the  topographer  to  lay  down  the 
true  drainage. 

Among  the  minor  ranges,  the  Park,  Williams  or  Blue 
River,  Gore's,  Tarryall,  and  Platte  River  ranges  rank  in 
height  among  the  largest,  while  for  extreme  ruggedness  the 
Gore  and  TaiTyall  Mountains  can  not  well  be  surpassed.  In 
this  district  the  great  mining  industries  of  Colorado  are 
found. 

The  geographical  features  of  this  area  are  as  follows :  Be- 
tween the  Argentine  and  Georgia  Passes  a  ridge  of  mount- 
ains leaves  the  main  chain  and  follows  a  course  about  south- 
east, and  connects  with  the  mountains  near  the  Pike's  Peak 
group  on  its  west  side.  This  is  the  Tarryall  Range,  a  rug^ 
ged  and  abrupt  granite  wall,  with  several  peaks  over  12,600 
feet  in  height,  and  most  of  the  others  rising  above  timber 
line.  The  greatest  depressions  in  this  range  are  where  the 
Tarryall  and  South  Platte  Rivers  break  through  in  canons, 
and  where  the  Ute  Pass  and  Kanosha  Pass  afford  an  en- 
trance to  the  South  Park.  To  the  east  of  the  Kanosha 
Pass,  a  few  miles,  the  Tarryall  Range  separates  into  two 
ridges,  which  run  nearly  in  an  eastern  direction.  The  north- 
em  ridge  borders  the  south  side  of  the  North  Platte  River, 
and  is  called  the  Kanosha,  or  Platte  River  Range.  In  this 
ridge  volcanic  peaks  are  found  in  great  numbers.  The 
mountain  ranges  in  this  portion  of  Colorado  continually 
throw  off  spurs  which  are  remarkable  for  the  deep  gorges 
which  have  been  worn  down  their  sides. 

After  completing  the  survey  of  Platte  River,  Tarryall, 
and  the  South  Park  districts,  Mr.  Bechler  ascended  the  Ar- 
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kansas  Valley,  crossed  the  Tennessee  Pass,  and  examined  the 
country  that  lies  between  the  Eagle  and  Blue  Rivers,  of 
which  very  little  was  known.  This  territory  is  bounded  on 
the  south  by  the  imposing  mountain  masses  of  the  Mount 
Lincoln  group,  and  on  the  east  by  the  cliff  walls  of  the 
Blue  River  Range,  and  on  the  northeast  by  Gore's  Range, 
with  its  needle-shaped  peaks  extending  for  twenty  miles 
like  sharp  pinnacles. 

In  completing  the  survey  of  this  district,  Mr.  Bechler 
joined,  by  his  topographical  work  and  triangulation,  three 
separate  surveys  of  previous  years. 

Crossing  Gore's  Range  and  the  Blue  River,  Mr.  Bechler 
passed  through  the  Middle  Park  and  over  the  Boulder  Pass 
to  the  sources  of  the  Big  Thompson  Creek,  an  important 
stream  nsing  on  the  east  side  of  the  Long's  Peak  group. 
Much  excellent  work  was  done  in  the  ridges  or  hog-backs 
at  the  east  base  of  the  mountains,  thus  bringing  the  season's 
labors  to  a  most  successful  termination.  One  hundred  and 
six  stations  were  made,  barometrical  elevations  were  four 
hundred  and  fifty,  and  the  number  of  elevations  taken  with 
the  gradienter  were  about  six  thousand. 

The  party  under  Mr.  Gardner  had  made  but  four  stations 
when  it  was  prevented  from  further  prosecution  of  that  duty 
by  Indians.  One  of  the  stations  occupied  was  very  impor- 
tant, viz.,  the  Sierra  La  Sal  Mountain,  which  enabled  Mr. 
Gardner  to  secure  an  excellent  set  of  observations,  thus  ex- 
tending the  triangulation  far  into  Utah,  and  connecting  our 
eastern  work  with  the  great  Colorado  River  of  the  West. 

Daring  the  latter  part  of  the  season  of  1874  Mr.  W.  H. 
Jackson,  the  photographer  of  the  United  States  Geological 
Survey,  in  connection  with  Mr.  Erast  Ingersoll,  visited  the 
southwestern  portion  of  Colorado  for  the  purpose  of  photo- 
graphing the  ruins  which  rumor  has  placed  in  the  cafions  of 
the  M^sa  YerdS  and  about  El  Late.  The  season  was  far  ad- 
vanced, and  there  was  but  little  time  for  investigation,  yet 
the  eight  days  that  were  actually  devoted  to  the  subject 
brought  to  light  a  group  of  ancient  habitations,  so  novel  in 
their  construction  and  position  that  they  have  excited  a 
▼cry  general  interest.  The  results  of  the  trip,  as  published 
in  the  correspondence  of  that  time,  and  in  Bulletin  No.  1  of 
the  Survey,  have  already  been  widely  distributed.    The  il- 
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lustrations  secured  by  photograph y,  and  then  reproduced  |;>y 
photo-lithographic  processes,  have  done  much  to  popularize 
and  render  familiar  the  leading  features  of  the  subject,  show- 
ing as  they  do  all  the  phases  of  the  eccentric  methods  of 
these  ancient  builders,  have  made  them  an  authority,  and 
they  have  already  been  reproduced  in  a  number  of  late  pub- 
lications. 

The  first  trip  proving  so  successful,  Mr.  Jackson  was  dis- 
patched again  this  season  to  the  same  region,  with  instruct 
tions  to  ascertain  as  far  as  possible  the  extent  and  distribu- 
tion of  these  ruins  north  of  the  present  Moquis  Pueblos. 
Associated  with  him  in  the  enterprise  was  Mr.  £.  A.  Barber, 
special  correspondent  of  the  New  York  Herald.  A  guide, 
two  packet's,  and  a  cook  constituted  the  whole  pai*ty;  and 
then,  with  six  weeks'  supplies  laid  in,  the  party  started  out 
from  Parrott  City,  at  the  head  of  the  Rio  La  Plata,  August 
27th,  the  general  course  being  down  the  Rio  San  Juan  to 
the  De  Chelly,  up  that  to  near  Fort  Defiance,  and  then  ov^r 
to  the  seven  Moqui  "  Cities."  Returning,  they  crossed  the 
San  Juan  at  the  mouth  of  the  De  Chelly,  and  traveled  north- 
ward to  midway  between  the  Sien*a  Abajo  and  La  Sal,  and 
then  returned  to  the  starting-point  across  the  heads  of  the 
canons  which  run  southward  to  the  San  Juan. 

The  Upper  San  Juan,  M6sa  Verde,  and  El  Late  regions 
came  within  the  area  assigned  Mr.  W.  H.  Holmes,  who,  in 
addition  to  his  geological  investigations,  made  a  special  ex- 
amination of  the  archaeology  of  his  region,  bringing  out 
with  his  ready  and  artistic  pencil  even  more  wonderful  ruins 
(of  the  same  general  class  however)  than  were  found  by 
Mr.  Jackson  the  previous  season. 

Traveling  westward  to  the  head  of  the  wash  of  the  Mc- 
Elmo,  a  day  w*as  spent  in  the  further  investigation  of  that 
interesting  locality.  A  number  of  new  ruins  were  discov- 
ered, but  in  no  way  differing  from  those  already  figured. 
The  extreme  heat  of  the  atmosphere  and  the  aridity  of  the 
country  prevented  more  than  a  snpei-ficial  examination  of 
the  many  side  canons  which  debouch  into  the  main  one, 
only  enough  to  determine  satisfactorily  that  ruins  wero  to 
be  found  only  in  those  canons  which  had  alluvial  bottoms 
or  in  the  near  vicinity  of  tillable  land.  This  fact  held  good 
in  the  other  regions,  for  in  no  case  could  a  single  vestige  of 
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any  habitation  be  found  in  the  sterile,  rocky  gorges  any 
way  removed  from  cnltivatable  ground.  Their  ideas  of 
good  farming  land  would  hardly  come  up  to  that  of  an  East- 
ern farmer,  yet  a  strip  of  bottom  land  only  fifly  yards  in 
width  at  the  bottom  of  their  deep  canons  would  yield  maize 
enough. to  subsist  quite  a  town.  The  supposition  that  they 
were  an  agricultural  people  is  strengthened  by  the  fact  that 
in  the  vicinity  of  any  group  of  ruins  there  are  also  a  num- 
ber of  little  ^'  cubby-holes,"  too  small  for  habitations,  and 
very  evidently  intended  for  "caches,"  or  granaries,  and  the 
large  towns  contain  small  apartments  that  must  have  been 
used  for  the  same  purpose. 

The  only  known  water  in  the  country,  short  of  the  San 
Juan,  over  forty  miles  distant,  was  on  the  Hovenweep,  near 
the  town  which  was  discovered  last  year,  thus  necessitating 
the  retraversing  of  so  much  of  the  country.  A  day  spent  in 
some  of  the  tributary  canons  developed  no  remains  of  any 
importance,  although  every  little  side  canon  contains  traces 
of  former  occupation  by  the  town-builders.  To  the  west  of 
the  Hovenweep  is  a  high,  level  plateau  separating  it  from 
the  canons  of  the  Montezuma,  and  running  north  and  south 
from  the  waters  of  the  San  Juan  to  those  of  the  Dolores. 
Upon  this  were  found  the  remains  of  many  circular  towers, 
all  of  about  the  same  size — twelve  to  fifteen  feet  in  diam- 
eter. They  are  generally  almost  entirely  obliterated ;  but  in 
two  or  three  cases  portions  of  the  wall  twelve  to  fifteen 
feet  high,  of  well-built  masonry,  were  found.  This  arid  sand- 
stone mesa,  a  thousand  feet  above  the  surrounding  valleys, 
does  not  contain  a  spring  or  any  water  whatever,  except 
such  as  collects  in  the  water-pockets  during  a  shower.  The 
soilupon  its  surface  is  thin,  and  in  places  is  blown  off  clean  to 
the  bed  rock.  Grass,  cedar,  and  artemisia  flourish ;  in  fact, 
it  is  most  excellent  grazing  land,  and,  as  cultivation  was  out 
of  the  question,  these  people  must  have  had  herds  of  sheep  or 
goats,  which  they  brought  up  here  to  graze  during  the  win- 
ter months,  just  as  the  Utes  and  Navajos  do  at  the  present 
time,  and  these  tbwers  were  built  as  places  of  refuge  or  resi- 
dence for  their  herders. 

Eight  and  ten  miles  below  the  Hovenweep  town  are  two 
groups  of  ruins  worthy  of  note.  The  first  is  built  upon  an 
almost  perfectly  rectangular  block  of  sandstone  which  oo- 


280     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

cupies  a  prominent  position  on  a  spur  of  the  in6sa.  It  is 
thirty-eight  by  thirty-two  feet  square,  and  twenty  feet  in 
height,  as  true  and  as  level  as  though  set  by  masons.  The 
summit  is  entirely  covered  with  the  work  that  was  built 
upon  it,  very  evidently  for  merely  defensive  purposes,  for 
directly  at  the  foot  of  the  rock  at  its  south  side  was  the 
habitation  of  the  family.  A  line  of  wall  forty  feet  square 
incloses  a  space,  within  which  was  another  building  resting 
against  the  rock  itself,  the  roof  of  which  served  as  a  means 
of  access  to  the  rock  above.  Two  miles  below,  where  the 
McElmo  comes  in,  and  upon  the  point  of  the  m6sa,  are  other 
similar  ruins,  but  built  much  less  regularly.  Upon  one  of  the 
faces  of  the  rock  is  an  inscription,  chipped  in  with  some  sharp 
pointed  instrument,  and  covering  some  sixty  square  feet  of 
sui-face.  Figures  of  goats,  lizards,  and  human  figures  abound, 
with  many  hieroglyphical  signs.  The  top  of  the  m6sa  afford- 
ed much  food  for  speculation  in  the  interesting  remains  there 
discovered.  The  extreme  point  was  a  perfectly  flat,  level 
table,  fifty  by  one.  hundred  yards  in  diameter,  with  perpen- 
dicular walls  of  from  fifty  to  one  hundred  feet  on  all  sides, 
excepting.the  naiTOw  neck  which  connected  it  with  the  main 
plateau.  Across  this  neck  a  wall  had  been  built  to  keep  off 
either  human  or  beast,  and  rendered  the  place  perfectly  iso- 
lated. Inside,  nearly  the  whole  space  was  subdivided  into 
small  squares  and  double-walled  circles  formed  by  slabs  of 
stone  set  on  edge,  each  square  about  three  by  five  feet.  The 
supposition  has  always  been  that  these  were  burial  places. 
They  were  dug  down  upon  to  a  considerable  depth  without 
discovering  any  remains;  and  as  the  soil  was  thin  and  light, 
so  that  the  labor  of  excavation  was  easy,  a  number  of  the 
squares  were  cleaned  out  to  the  bed  rock  beneath,  which  in 
some  cases  was  not  more  than  a  foot  below,  but  without  dis- 
covering any  thing  more  than  that  in  every  case  the  earth 
had  been  burned  and  a  thin  layer  of  charcoal  remained. 
TIio  question  arises  as  to  whether  these  people  might  not 
have  been  creraationists. 

The  Rio  San  Juan  at  the  mouth  of  the  McElmo  is  a 
stream  averaging  one  hundred  feet  in  width  and  three  to 
five  in  depth,  flowing  in  great  curves  that  almost  touch  upon 
themselves  again,  and  bordered  with  dense  groves  of  cotton- 
wood.    The  bottoms  are  from  one  to  three  miles  in  width,  and 
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i<an  back  over  sage-covered  benches  to  the  sandstone  blaffs, 
picturesque  in  outline  and  color,  which  rise  from  five  hun- 
dred to  one  thousand  feet  above  the  river.  They  gradually 
close  in  upon  the  stream,  until  it  is  finally  lost  in  the  great 
canon  below  the  mouth  of  the  De  Chelly. 

Twelve  or  fifteen  miles  down  the  river  brought  the  party 
to  the  first  important  ruins,  although  the  older,  almost  un- 
recognized "  indications  "  were  abundant  every  where.  At 
that  point  the  bench  land  jnts^  up  over  the  river,  and  almost 
upon  the  brink  is  a  quadrangular  structure  one  hundred  and 
sixty  by  one  hundred  and  twenty  feet  square,  with  a  small 
open  court  facing  the  river.  A  singular  feature  in  its  con- 
stmction  was  a  semicircular  apartment  in  the  centre  of  the 
building  and  rear  of  the  court,  about  the  outer  circle  of 
which  was  ranged  a  series  of  seven  other  apartments,  each 
about  four  by  six  feet  square.  There  were  six  other  rooms 
averaging  thirty-five  by  fifty  feet.  Under  the  bluffs  and 
almost  overhanging  the  stream  were  a  row  of  little  cave 
houses.  Other  cave  houses  were  niched  in  the  cave-like  re- 
cesses of  the  bluffs  for  some  distance  above  and  below. 

Some  ten  miles  farther  and  the  bordering  bluffs  came  down 
quite  near  the  stream,  in  some  places  overhanging  it.  Cave 
and  cliff  ruins  occurred  frequently  in  them.  Upon  the  south 
side  of  the  river  an  important  cave  ruin  was  discovered, 
which  was  quite  remarkable  in  its  way.  Imagine  a  perpen- 
dicular bluff  nearly  three  hundred  feet  in  height,  the  upper 
half  of  which  is  a  firm  white  sandstone,  and  the  lower  half 
a  dull  red,  soft  and  friable  variety.  Time  has  excavated  an 
almost  perfectly  hemispherical  cave  from  this  bluff,  equally 
divided  between  the  two  kinds  of  rock.  It  is  two  hundred 
and  fifty  feet  wide,  two  hundred  feet  ^leep,  and  the  same 
from  top  to  bottom  at  its  outer  face.  Midway  from  top  to 
bottom,  and  running  completely  around  the  half  circle,  which 
formed  the  back  of  the  cave,  are  two  benches,  upon  the  upper 
of  which  is  built  the  town  or  series  of  rooms,  two  hundred 
feet  in  length  in  the  aggregate,  the  lower  serving  as  a  walk 
or  promenade,  from  which  access  could  only  be  had  by  lad- 
der. A  little  to  the  left  of  the  centre  is  the  principal  build- 
ing, consisting  of  three  rooms,  each  two  stories  in  height,  and 
now  standing  twelve  feet  high.  Adjoining  it  on  the  right  is 
a  long  row  of  twelve  apartments,  built  as  a  solid  block,  and 
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on  the  lefl  an  open  space  of  sixteen  feet,  and  then  another 
small  building.  In  the  open  space  were  four  holes,  foar 
inches  in  diameter  and  twelve  deep,  drilled  into  the  rock, 
serving  evidently  as  post  holes  for  a  loom.  All  the  rooms 
have  been  burned  out  clean,  so  that  not  a  vestige  of  wood- 
work remains.  The  walls  are  remarkably  well  preserved, 
the  adobe  mortar  on  the  inside  still  retaining  the  impression 
of  the  delicate  lines  on  the  thumbs  and  fingers  of  the  hands 
of  the  builders.  Impressions  of  the  whole  of  the  hand  were 
frequent,  showing  it  to  be  small  and  finely  formed.  Corn 
cobs  and  pieces  of  pottery  were  found  imbedded  in  the  mor- 
tar. In  the  centre  of  the  lai'ger  rooms,  beneath  the  debris, 
were  found  the  fire-places,  circular  excavations,  which  still 
retained  the  charred  wood  and  ashes  of  aboriginal  fires. 

Perched  up  in  one  of  the  houses,  under  a  great  dome  of 
overhanging  rock,  that  distinctly  echoed  every  word  uttered, 
with  a  steep  descent  of  over  one  hundred  feet  to  the  broad, 
fertile  bottoms,  handsome  groves,  and  meandering  course  of 
the  river,  these  old,  old  people,  whom  even  the  imagination 
can  hardly  clothe  with  reality,  must  have  felt  a  sense  of 
security  that  even  the  inroads  of  the  barbarian  Northmen 
could  hardly  have  rufiled. 

Omitting  mention  of  large  numbers  of  ruins  which  are 
clustered  along  the  San  Juan,  the  next  important  group  dis- 
covered— for  this  is  the  first  time  any  of  these  have  been 
brought  before  the  world — were  those  of  the  Rio  De  Chelly. 
The  party  reached  this  point  August  7 th,  the  very  hottest 
portion  of  the  year,  in  a  region  noted  for  the  intensity  of  the 
scorching  rays  which  radiate  from  its  bare  plateau  of  white 
sandstone.  The  avei'age  temperature  throughout  the  day, 
in  the  sun,  was  140**.  The  temperature  of  the  water  in  the 
river,  in  the  midst  of  a  rapid  current,  was  88°,  and  that  was 
the  coldest  water  to  be  had. 

The  Rio  De  Chelly,  for  a  distance  of  about  thirty-five  miles 
above  its  mouth,  is  so  canoned,  and  the  wash — for  the  bed  of 
the  stream  is  perfectly  dry  the  greater  portion  of  the  year — 
cuts  from  wall  rock  to  wall  rock  so  frequently,  that  it  is  im- 
possible to  travel  up  it,  except  in  the  bed,  and  that  is  so 
tortuous  and  rocky  in  places  that  it  would  be  difficult,  if  not 
impossible.  Making  a  detour  to  the  right,  the  fii*st  opening 
into  the  canon  was  reached  ten  miles  above.    In  here  an  in- 
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terestiug  and  extensive  i*uin  was  found,  which  was  so  well 
preserved  that  it  seemed  to  have  been  vacated  less  than  a 
score  of  ycai's,  and  so  near  like  the  workmanship  and  manner 
of  building  of  the  present  Moquis  that  it  would  not  be  diffi- 
cult to  imagine  them  lurking  among  the  deserted  rooms. 
This  ruin  was  situated  in  a  long  cave-like  bench,  or  m6sa, 
running  along  the  face  of  a  perpendicular  bluff,  some  fifty 
feet  above  its  base,  and  has  a  total  length  of  nearly  300  yards. 
The  town  was  irregularly  but  compactly  built,  conforming 
to  the  rock  upon  which  it  is  placed,  the  rooms  arranged 
in  a  single  row  most  of  the  way,  but  at  either  end  bunching 
up  to  two  or  three  deep.  A  ground-plan  shows  seventy-fivo 
rooms,  with  many  little  irregular  "  cubby-holes,"  with  a  total 
length  of  648  feet.  A  few  yards  farther  to  the  right  are  half 
a  dozen  detached  buildings.  Cisterns  and  reservoirs  yet  re- 
main perfect  enough  to  show  their  purpose.  In  the  centre  of 
the  mass  was  a  well-preserved  circular  apartment,  a  little  be- 
low the  general  level  of  the  others,  that  was  probably  an  ea- 
tufa.  The  great  corrals  were  inside,  between  the  houses 
and  the  bluff.  Digging  beneath  the  debris,  several  pieces  of 
finely  preserved  pottery  were  found,  the  same  finely  orna- 
mented and  glazed  ware  of  which  the  fragments  are  so  uni- 
versally scattered  over  the  whole  country.  Beneath  the 
centre  of  the  town  there  was  found  in  one  group  some  whole 
jai-8,  of  about  two  gallons'  capacity  each,  of  the  gray  indent- 
ed ware,  but  they  were  too  fragile  to  transport  upon  pack- 
mules.  Besides  the  pottery,  many  stone  implements  and  ar- 
row-points wei-e  unearthed.  Another  detour  to  the  right, 
this  time  over  an  elevated  plateau  of  white  sandstone,  across 
which  were  drifted  great  dunes  of  white  sand,  brought  the 
party  to  the  famous,  so  called,  diamond rfields  of  Arizona, 
,about  which  there  was  such  an  excitement  in  1872.  Linger- 
ing on  its  bare,  red  plain,  upon  which  the  sun  beat  with 
great  intensity,  only  long  enough  to  gather  about  a  pint 
of  garnets,  which  were  of  excellent  quality  and  very  abun- 
dant, camp  was  made  at  the  foot  of  a  side  canon  which  came 
in  from  the  west,  and  was  known  as  the  Canon  Bonito  Chi- 
quito.  Another  group  of  ruins  occurred  here,  not  in  a  large 
town,  but  in  scattered  houses  both  up  and  down  the  De  Chelly 
.and  Bonito.  A  marked  feature  were  great  reservoirs,  in  which 
there  was,  even  now,  abundant  and  excellent  water.     Two 
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or  three  miles  below,  in  the  canon  of  the  main  stream,  was  a 
well-preserved  two-story  house,  standing  upon  a  bench  ele- 
vated fifty  feet  above  the  valley,  and  overhung  by  a  great 
roof  of  rock  that  effectually  shielded  it  from  the  storms. 
Near  by  was  a  great  natural  reservoir  filled  with  good  water. 
Another  five  or  six  miles  and  the  canon  of  the  De  Chelly 
opened  out  into  a  great  valley,  from  one  to  three  miles  in 
width,  and  extending  up  to  the  foot  of  the  great  canon  near 
Fort  Defiance.  Twenty-five  to  thirty-five  miles  above  the 
Bonito  are  some  peculiar  table-rooks  and  monuments  that 
form  notable  landmarks.  The  ruins  are  now  scarce,  only  a 
few  being  met  with  in  the  caves  at  the  side  of  the  valley. 
The  bottom  lands  bear  the  impress  of  very  nnmerous  ruins — 
adobie  very  likely — that  are  now  almost  entirely  obliterated, 
and  would  hardly  be  noticed  were  it  not  for  the  broken  pot- 
tery. 

At  the  head  of  the  valley  of  the  De  Chelly  the  trail  turn- 
ed off  to  the  southwest  just  above  the  upper  edge  of  the 
great  white  m6sa.  Taking  only  two  others,  Mr.  Barber  and 
Lee,  the  guide,  and  sending  the  remainder  of  the  train  back 
some  fifty  miles,  where  there  was  suitable  grazing,  Mr.  Jack- 
son continued  over  to  the  Moquis  Pueblos,  seventy-five  miles 
distant,  with  only  the  photographic  apparatus  and  supplies 
for  five  days.  Tequa  was  reached  by  noon  of  the  following 
day.  As  these  Pueblos  have  been  so  frequently  described 
and  illustrated,  the  party  spent  only  two  days  and  a  half 
among  the  six  most  easterly  towns,  viz.,  Tequa,  Se-chum-e- 
way,  Moqui,  Moo-sha-neh,  Shong-a-pah-wee,  and  She-paul-a- 
wee.  Photographs  of  each  of  these  were  made,  and  also 
many  sketches  illustrating  their  habits,  dress,  and  occupa- 
tions. Collections  of  recent  and  ancient  pottery  and  tools, 
and  other  objects  of  interest,  were  likewise  secured.  The 
comparison  between  the  workmanship  of  the  northern  town- 
builders  and  these  Moquis  was  very  much  in  favor  of  the 
former.  The  highest  peifection  was  reached  in  the  cliff- 
houses  of  the  Rio  Mancos,  where  some  of  the  houses  were 
marvels  of  finish  and  durability;  and  then,  traveling  toward 
the  Moquis,  there  is  a  gradual  merging,  of  one  style  into  the 
other,  from  the  neatly  cut  rock  and  correct  angles  to  the 
coniparatively  crude  buildings  now  inhabited. 

Retracing  their  steps  to  the  San  Juan,  at  the  mouth  of  the 
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De  Chelly,  the  party  uow  traveled  northward  toward  the 
Sierra  Abajo,  up  a  stream  known  as  Epsom  Creek,  from  the 
water  which  is  found  near  its  head  tasting  and  operating 
like  that  salt.  Tbe  usual  indefinite  ruins  which  occur  on  the 
lowlands  continued  up  this  valley  over  thirty  miles.  To 
the  west  was  a  labyrinth  of  canons  running  off  into  those  of 
the  Great  Colorado,  an  examination  of  some  of  which  dis- 
covered many  cave  and  cliff  houses  and  towns,  all  of  the 
same  general  type  as  the  others.  The  ruins  gradually  di- 
minished as  they  appVoached  the  Sierra  Abajo,  and  several 
days  spent  in  the  examination  of  tbe  canons  and  plateaus 
about  it  and  the  Sierra  La  Sal  failed  to  bring  to  light  any 
more  evidence  of  their  occupation. 

Nearly  opposite  the  Sierra  Abajo,  or  Blue  Mountains,  as 
they  are  locally  known,  heads  the  great  canons  and  valley  of 
the  Montezuma,  which  empties  into  the  San  Juan.  Here  the 
bottoms  of  the  canons  have  once  supported  a  very  thickly 
settled  community.  There  is  almost  a  continuous  series  of 
ruins  for  a  distance  of  twenty-five  miles.  This  in  one  canon 
only,  but  all  the  others  contain  numerous  remains,  chiefly  in 
cliff  houses  and  towns.  In  the  main  caiion,  first  spoken  of, 
are  two  ruins  notable  for  the  size  of  the  stones  employed  in 
their  construction.  In  one,  built  upon  a  small  isolated  table- 
land in  the  middle  of  the  valley,  are  stones  set  upon  end,  six 
feet  in  length  by  eighteen  inches  sq^uare,  and  ranged  along  the 
walls  a  distance  of  twenty-five  or  thirty  yards.  Another  case 
is  where  stones  seven  feet  in  height  (above  ground),  and  twen- 
ty inches  square,. are  standing  perpendicularly  about  five  feet 
apart,  and  form  one  side  of  a  wall  inclosing  the  ruins  of  a 
large,  impoitant  building.  Throughout  the  canons  every 
available  defensive  point  has  been  utilized,  and  are  now 
covered  with  tbe  remains  of  heavy  walls  and  large  blocks 
of  houses.  Another  singular  feature  was  the  number  of  holes 
cut  into  the  perpendicular  lower  wall  of  the  canon  for  the 
purpose  of  ascending  the  rock,  holes  just  large  enough  to 
give  a  hand  and  foot  hold,  and  leading  either  to  some  walled- 
np  cave  or  to  a  building  erected  above.  Some  of  these  steps 
ascended  the  nearly  perpendicular  face  of  the  rock  for  150  or 
200  feet.  On  exposed  surfaces  disintegration  has  almost  en- 
tirely weathered  away  the  holes,  while  on  more  protected 
walls  they  are  deep  enough  to  still  answer  their  original 
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purpose.  The  main  western  branch  of  the  Montezuma  con- 
tains the  greater  number  and  more  important  ruins  of  all 
the  northern  tributaiies  of  the  San  Juan  west  of  the  Rio 
Mancos.  Water  was  found  in  a  few  pools  near  its  head  and 
lower  down,  running  along  in  a  small  stream  a  distance  of 
two  or  three  miles,  when  it  sank  again.  The  bottoms  are 
rich,  and  the  present  Indians,  Utes,  who  occupy  the  country, 
raise  good  crops  of  corn  without  irrigation. 

The  results  of  this  trip  was  the  collection  of  a  large  num- 
ber of  utensils,  both  modern  and  ancient,  stone  arrow  and 
spear  points,  knives  and  axes,  photographs,  especially  illus- 
trative of  the  most  important  ruins,  and  numerous  sketches 
of  every  thing  of  note,  which  will  be  brought  out  in  detail 
in  the  regular  publications  of  the  Survey. 

EXPLORATIONS   UNDER  MAJOR  J.  W.  POWELL  IN   1875. 

The  work  of  the  Second  Division  of  the  United  States  Geo- 
logical and  Geographical  SuiTey  of  the  Territories,  under 
the  direction  of  Major  J.  W.  Powell,  has  been  in  progress 
continuously  since  1868  (during  the  earlier  years  under  other 
titles),  and  prior  to  the  present  year  an  extensive  region  had 
been  explored  and  partially  surveyed.  A  stage  of  the  work 
had  been  reached  at  which  it  was  deemed  best  that  a  review 
of  the  geology  should  be  made,  for  the  purpose  of  establish- 
ing with  greater  accuracy  the  natural  series  of  geological 
formations  of  sedimentary  origin  distributed  through  the 
fields  of  study  already  occupied,  that  the  work  of  the  sev- 
eral observers  might  be  properly  correlated.  A  small  party 
was  organized  for  this  purpose,  and  led  by  Major  Powell 
himself. 

The  main  party  under  Professor  A.  H.  Thompson,  geog- 
rapher of  the  Division,  continued  the  work  during  the  past 
season  in  the  territory  of  Utah  over  an  area  of  nearly  10,000 
square  miles,  stretching  from  the  Henry  Mountains  on  the 
north  to  the  Kaiparowits  Plateau  on  the  south,  and  from  the 
Colorado  River  on  the  east  to  the  Aquarius  Plateau  on  the 
west. 

A  system  of  triangles  projected  from  the  Gunnison  base- 
line has  been  connected  with  those  made  in  earlier  years 
from  the  Eanab  base-line. 

A  primary  hypsometric  base -station  was  established  at 
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Provo,  on  the  Utah  Southern  Railroad,  and  a  secondary  base- 
station  at  Camp  Supply,  on  the  Dirty  Devil  River. 

Plane-table  methods  were  used  in  the  topographic  work. 
The  plane  table  devised  by  Professor  Thompson  for  this 
special  work,  after  three  years'  experience,  proves  to  be  sat- 
isfactory, and  is  believed  to  greatly  increase  the  accuracy  of 
the  work  over  the  earlier  methods  of  sketching  and  descrip- 
tive field -notes.  Free-hand  sketches  and  profile  sketches 
were  used  as  accessory  methods  in  delineating  the  topo- 
graphic features. 

The  classification  of  the  lands  begun  in  former  years  was 
continued  during  the  past  year;  and  it  was  found  that  of  the 
lands  surveyed  during  the  past  season,  one  fourth  of  one  per 
cent,  belongs  to  the  firat  class,  i,  6.,  lands  which  can  be  re- 
deemed by  irrigation ;  about  fifty  per  cent,  to  the  second 
class,  i.  e.f  pasture  lands ;  about  nine  per  cent,  to  the  third 
class,  ^.  e.,  timber  lands ;  four  per  cent,  to  tho  fourth  class, 
i.  6., mineral  lands;  and  the  remainder  to  the  fifth  class, i.e., 
desert  lands. 

Geology. — Mr.  G.  K  Gilbert  accompanied  Professor  Thomp- 
son's party  as  geologist.  His  prime  subject  of  study  was 
structural  geology ;  that  is,  the  magnitude  and  character- 
istics of  the  displacements  by  which  rock-bed0,  originally 
level,  have  been  brought  to  their  present  nneven  condition. 
This  study  also  involved  an  examination  of  the  succession 
of  strata,  and  incidentally  full  material  for  a  geological  map 
has  been  accumulated.  A  second  and  closely  allied  subject 
of  study  has  been  the  eruptions  that  produced  the  Henry 
Mountains;  a  third  has  been  the  erosion  by  which  the 
structure  has  been  laid  bare,  and  a  fourth  the  Salina  Creek 
unconformity. 

The  investigation  at  Salina  Creek  was  of  a  special  nature, 
and  its  bearings  can  not  be  briefly  stated.  Its  result  estab- 
lishes a  single  point  of  geological  history :  namely,  that  an 
epoch  of  mountain  growth,  of  which  evidences  are  found  in 
the  Sevier  and  San  Pete  valleys,  and  in  the  Pah-van  Mount- 
ains, occurred  about  the  end  of  the  Cretaceous  period. 

A  line  drawn  from  the  Mu-si-ni-a  Plateau  southward  to 
the  eastern  margin  of  the  Aquarius  Plateau  separates  a  re- 
gion of  faults  at  the  M^est  from  a  region  of  folds  at  the  east. 
Faults  and  folds  are  not  distinct  types  of  displacement,  but 


288     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

merely  different  phases  of  the  same  action,  and  it  is  usual  to 
find  them  associated;  but  in  this  instance  the  faults  are  re- 
stricted in  distribution.  There  is  some  reason  to  suppose 
that  the  folding  was  of  more  ancient  date  and  extended 
through  the  whole  area,  and  that  the  faults  were  superim- 
posed over  a  part. 

The  folds  are  large  and  small,  and  of  various  forms.  The 
larger  are  great  elongated  domes,  from  which  the  strata  dip 
in  all  directions.  The  sn^aller  dapple  the  surface  of  the  larger 
like  a  ripple  riding  on  an  ocean  swell.  One  of  the  chief  swells 
extends  from  Thousand  Lake  Mountain,  one  hundred  miles 
in  a  southeast  direction,  its  remote  end  lying  between  the 
Colorado  and  San  Juan  Rivers  near  their  junction.  Its  great- 
est width  is  thirty  miles,  and  its  height,  if  the  crest  had  not 
been  eroded  away,  would  be  7500  feet.  Its  western  slope  is 
gentle  and  its  eastern  steep,  so  that  the  crest  runs  close  to 
the  eastern  base.  Another  of  the  same  breadth  lies  at  the 
north  of  this,  extending  far  into  the  basin  of  the  San  Rafael 
River.  Its  form  is  different,  however,  for  its  summit  is  broad 
and  flat,  and  both  of  its  sides  are  steep.  The  trend  of  its 
longer  axis,  too,  has  a  different  course  (southwest),  diverging 
sixty  degrees  from  that  of  the  other.  A  third,  of  even  more 
imposing  proportions,  lies  to  the  east  of  these,  beyond  the 
$eld  of  survey ;  and  between  them  are  domes  of  smaller  size. 
All  of  these  swells  have  been  so  deiiiolished  by  the  agents  of 
erosion  that  there  remain  of  them  only  low  arches  of  rock 
encircled  by  parallel  lines  of  inward  facing  cliffs. 

In  the  regions  of  faults  there  are  great  displacements  and 
small,  and  the  small  are  often,  just  ad  in  the  other  region, 
subsidiary  features  of  the  great.  The  earth's  crust  is  there 
divided  into  a  great  number  of  oblong  blocks  with  vertical 
sides,  and  these  blocks  have  slipped  out  of  their  original 
places,  some  going  up,  some  going  down,  many  being  tipped 
this  way  or  that,  as  though  an  end  had  caught  while  it  was 
moving.  At  the  north  the  tops  of  the  higher  blocks  have 
been  worn  away,  and  their  positions  and  limits  can  be  as- 
certained only  by  careful  study  of  the  rocks.  But  at  the 
south  the  whole  surface  was  covered  by  a  thick  lava  sheet 
before  it  was  divided  into  blocks;  each  block  is  protected 
from  erosion  by  its  cap  of  tough,  hard  lava ;  every  mount- 
ain is  a  block  upthrust,  every  valley  is  a  block  depressed ; 
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and  the  whole  structure  of  the  country  is  exhibited  in  its 
reliefs. 

The  eruptions  of  the  Henry  Mountains  are  of  exceeding 
interest.  A  description  of  a  single  one,  though  it  vill  not 
stand  for  all,  will  serve  to  illustrate  the  type. 

Mount  Ellsworth  is  round,  and  its  base  is  six  or  eight 
miles  broad.  The  strata  of  the  plain  about  it  are  horizontal 
on  every  side,  except  at  one  point.  At  its  base  the  level 
strata  become  slightly  inclined,  rising  from  all  sides  toward 
the  mountain.  Near  the  mountain  the  dip  steadily  increases, 
until  on  the  steep  flanks  it  reaches  a  maximum  of  forty-five 
degrees.  Then  it  begins  to  diminish,  and  the  strata  arch 
over  the  crest  in  a  complete  dome.  But  the  top  of  the  dome- 
has  cracked  open,  and  tapering  fissures  have  run  out  to  the 
flanks,  and  they  have  been  filled  with  molten  rock,  which  has 
congealed  and  formed  dikes.  Moreover,  the  curving  strata 
of  sandstone  and  shale  have  in  places  cleaved  apart,  and  ad- 
mitted sheets  of  lava  between  them.  So  the  mountain  is  a 
dome  or  bubble  of  sedimentary  rocks,  with  an  eruptive  core, 
with  a  system  of  radial  dikes,  and  with  a  system  of  dikes  in* 
terleaved  with  the  strata;  it  is  a  mountain  of  uplifted  strata, 
distended  and  sufl'used  by  eruptive  rock. 

The  stratified  rocks  examined  range  in  age  from  Carbon- 
iferous to  Tertiary.  Upon  the  geological  map  the  combined 
Trias  and  Jura  will  cover  half  the  space ;  the  volcanic  area 
will  come  next  in  size,  and  after  that  the  Cretaceous.  The 
excellence  of  the  topographic  work  will  enable  a  very  thor* 
ough  delineation  of  their  boundaries.  Fossils  were  found  in 
numerous  localities,  but  no  large  collection  was  made.  Coal 
of  Cretaceous  Age  was  seen  in  abundance,  but  no  other  valu* 
able  mineral. 

At  the  request  of  Major  Powell,  Captain  C.  E.  Dutton,  of 
the  Ordnance  Corps,  was  direeted  by  the  Secretary  of  War 
to  accompany  the  former  to  his  field  of  survey,  and  was  en- 
gaged in  the  examination  of  a  large  tract  consisting  of  igne- 
ous rocks.  It  lies  in  Southern  Utah,  its  northern  boundaiy 
being  about  150  miles  south  of  Salt  Lake  City,  extending 
thence  southward  about  85  miles^  having  a  breadth  of  about 
00  miles.  It  consists  of  a  series  of  long,  narrow  tables  with 
intel*vening  valleys,  and  is  structurally  a  repetition  of  those 
features  described  by  Major  Powell  as  characteristic  of  the 
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-whole  of  Soathcrn  Utah  and  Northern  Arizona,  and  which 
led  him  to  call  it  the  Plateau  Province.  The  tables  are 
cut  from  the  platforms  of  the  valleys  by  immense  faults,  and 
uplifted  2000  to  5500  feet  above  the  valley  plains,  present- 
ing nearly  vertical  walls  fringed  at  their  bases  by  rugged 
foot-hills.  The  plateaus  are  composed  of  thick  beds  of  igne- 
ous rocks,  well  stratified  and  nearly  horizontal ;  the  foot-hills 
on  the  contrary  are  composed  of  beds  much  broken  and  dis- 
turbed, and  intermixed  with  lavas.  The  southern  portions 
are  overlaid  by  a  conglomerate,  which  commences  near  the 
middle  of  the  region  with  a  thickness  of  at  least  2300  feet, 
and  diminishes  southward  to  700  or  800  feet.  It  is  composed 
wholly  of  igneous  fragments,  often  of  great  size,  inclosed  in 
a  matrix  of  sand  and  clay.  In  the  southern  portion  it  is  un- 
derlaid by  red  sandstone  and  white  marl  of  Tertiary  Age,  in 
the  middle  portion  by  rocks  of  the  porphyrite  class.  The 
northern  and  higher  portion  consists  of  well-stratified  rocks, 
having  the  mineral  characters  in  some  places  of  trachyte,  in 
others  of  rhyolite,  but  with  a  structural  habit,  a  texture  and 
general  mode  of  occurrence  very  unusual  in  these  kinds  of 
rock.  Lava  beds  occur  abundantly,  but  so  far  as  observed 
are  restricted  to  the  foot-hills  and  valleys,  and  have  evident- 
ly originated  from  the  vicinity  of  the  great  faults.  Captain 
Dutton  inclines  to  the  opinion  that  the  stratified  tabular 
masses  were  metamorphosed  in  situ  from  sedimentary  beds. 
This  inference  is  founded,  first,  upon  the  striking  similarity 
in  the  structure  of  the  igneous  strata  to  that  of  the  adjoining 
sedimentaries — a  similarity  in  many  cases  exact  even  to 
small  details ;  second,  upon  the  absence  of  volcanic  structure 
in  the  arrangement  of  the  beds,  and  in  their  texture;  third, 
upon  the  abundant  occurrence  of  rocks  which,  when  serially 
arranged,  exhibit  many  stages  of  a  progressive  metamorpho- 
sis; also  the  occurrence  of  many  large  masses  which  can 
not  be  classified,  except  upon  the  assumption  that  they  are 
imperfectly  metamorphosed  sedimentaries ;  fourth,  the  ad- 
mission .that  they  are  eruptive  renders  the  general  problems 
of  structure  obscure,  while  if  they  are  metamorphic  the  struct- 
ure is  a  problem  no  longer,  but  merely  a  repetition  of  well- 
known  features  occurring  every  where  in  the  country  round 
about.  The  metamorphic  origin  of  some  porphyries  has  long 
been  conceded,  but  the  trachytes  and  rhyolites  have  always 
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been  considered  volcanic.  If  these  latter  rocks  ai*e  also  in 
the  present  case  metamorphic,  the  fact  will  be  an  important 
addition  to  volcanology.  Captain  Datton  is  also  engaged  in 
the  investigation  of  the  micro-structure  of  the  rocks  of  this 
region,  and  has  made  considerable  progress  in  the  preparation 
of  specimens  for  microscopic  examiuation. 

At  the  beginning  of  the  fiscal  year  Professor  C.  A.  White, 
of  Bowdoin  College,  was  appointed  paleontologist  of  the 
Division,  and  he  immediately  joined  Major  Powell's  special 
party,  mentioned  above.  This  party  visited  many  points  in 
Northern  Utah,  a  few  in  Northwestern  Colorado,  and  a  few  in 
Southera  Wyoming,  making  a  re-examination  of  the  sediment- 
ary beds  of  that  region,  and  the  evidences  upon  which  they 
had  been  previously  separated  into  groups.  Many  localities 
where  fossils  had  been  obtained  in  previous  years  were  visit- 
ed, and  other  localities  discovered.  The  collections  made 
were  from  the  upper  portions  of  the  Carboniferous  group, 
through  the  whole  series  to  near  the  summit  of  the  Tertiary. 
The  collections  are  chiefly  of  invertebrate  fossils,  and  are 
very  full  and  satisfactory. 

Many  new  species,  and  also  several  types  hitherto  unknown 
in  American  strata,  have  been  obtained.  Among  the  latter 
may  be  mentioned  a  species  of  Unio,  of  the  recent  type  of  U. 
clava,  Lam.,  and  two  types  of  Viviparine  shells  from  near  the 
base  of  the  Tertiary,  the  layers  containing  them  alternating 
with  others  containing  Ostrea  and  other  brackish-water  forms. 
These  facts,  in  connection  with  others  already  known,  show 
that  much  differentiation  had  taken  place  in  those  families 
respectively  very  eai'ly  in  the  Tertiary  period,  if  not  before. 
It  is  an  interesting  fact,  also,  that  while  a  change  from  a  salt 
or  brackish  water  condition  of  the  earlier  Tertiary  deposits 
to  a  wholly  fresh-water  condition  took  place  without  pro- 
ducing any  perceptible  physical  change  in  the  character  of 
the  strata,  the  species,  mostly  molluscan,  were  more  nume- 
rous, and  the  differentiation  of  types  much  greater  during  the 
prevalence  of  salt  in  the  water  than  at  any  subsequent  time 
after  the  waters  became  wholly  fresh.  His  notes  also  show 
that  in  all  the  purely  fresh-water  strata  of  all  the  Tertiary 
groups  the  species  and  genera  are  few,  and  there  is  a  remark- 
able uniformity  of  type  throughout.  Both  branchiferous  and 
pulmonate  mollusks  range  through  all  the  Tertiary  strata, 
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except  that  they  have  thus  far  found  none  of  the  latter  asso- 
ciated with  brackish -water  forms.  Geophila  were  obtained 
from  the  Green  River  and  Bridger  Groups  only.  These  com- 
prise three  or  four  genera  of  SelieedcB,  « 
.  The  Green  Biver  Group  has  furnished  several  species  of 
insects. 

Of  vertebrate  remains,  some  massive  fragments  of  bones 
of  a  very  large  saurian,  found  in  Jurassic  strata  five  miles 
west  of  Vermilion  Canon,  ai*e  woi*thy  of  remark.  Scales  and 
detached  bones  of  teliost  fishes  were  found  in  considerable 
abundance  in  dark  shales  at  the  very  base  of  the  Cretaceous 
group  at  Vermilion  Canon,  and  also  at  various  other  points 
on  the  same  horizon.  Teliost  fish  remains,  mostly  very  per- 
fect, were  obtained  from  the  Green  River  Group,  and  also 
some  from  other  Tertiary  strata.  Throughout  the  whole 
Tertiary  series  more  or  lesa  vertebrate  remains  have  been 
found ;  but  it  is  the  Bridger  Group  that  has  furnished  the 
greatest  profusion  of  mammalian,  besides  many  reptilian  and 
a  few  ganoid  remains. 

Part  of  a  skeleton  of  a  Passerine  bird  has  been  obtained 
from  the  Green  River  Group. 

Large  collections  of  plants  have  been  made  at  numerous 
localities.  Besides  samples  of  silicified  exogenous  wood 
from  numerous  horizons  throughout  the  Mesozoic  and  Ter- 
tiary series,  leaves,  fruits,  etc.,  have  been  collected  from  the 
upper  Cretaceous  and  Teitiary  strata.  These  are  mostly 
exogens,  but  both  ferns  and  palms  were  found  associated 
with  them  in  the  upper  Green  River  Group  at  Alkali  Stage 
Station,  twenty  miles  northward  from  Groen  River  City. 

Mhnography. — Professor  Thompson's  party  discovered  the 
ruins  of  many  prehistoric  dwellings  similar  to  those  found  in 
former  years,  and  their  position  will  be  indicated  on  the  eth- 
nographic map.  He  also  discovered  on  the  canon  walls  and 
rock  escarpments  of  the  country  many  Shi-nu-mo  etchings, 
which  were  copied  to  scale.  They  will  make  a  valuable  ad- 
dition to  the  collection  of  former  years. 

While  on  his  travels  Major  Powell  met  with  certain  tribes 
of  Shoshoni  Indians,  whose  arts  were  unrepresented  in  the 
National  Museum,  and  the  opportunity  was  seized  upon  to 
make  collections  of  their  implements,  clothing,  eta  In  all 
departments,  except  that  of  food -plants,  these  Indians  are 
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HOW  80  fully  represented  as  the  Utes  or  Pai-Utes  by  his  for- 
mer collections.  Some  additions  were  made  to  his  Shoshoni 
vocabularies  and  to  his  mythological  tales. 

Botany, — ^Mr.  L.  F.  Ward  was  attached  to  the  Division  as 
botanist,  and  made  a  very  large  collection  from  a  region  but 
hitherto  little  studied.  He  also  collected  a  large  suite  of 
wood  sections  of  the  various  shrubs  and  trees  found  in  the 
region. 

Photographs, — Mr.  J.  K.  Hillers,  the  photographer,  made 
101  negatives  for  topographic  and  geological  purposes,  and 
10  for  ethnographic. 

Altogether,  Major  Powell  considers  that  the  result  of  the 
year's  labor  has  been  more  satisfactory  than  that  of  any 
previous  year.  

EXPLORATIONS  AND  SUBVBY3  ITNDBB  LIBUTBNANT  OBOBGB  M. 

WHBBLBB,  U.  8.  ABICY,  IN  1876. 

Field  parties  were  organized  in  the  latter  part  of  May  for 
duty  during  those  months  when  operations  can  be  carried 
on  in  the  higher  altitudes  of  Colorado,  New  Mexico,  Califor- 
nia, Nevada,  and  Aidzona.  The  office-work,  as  usual,  con- 
tinued in  Washington. 

The  expedition  of  the  year  was  made  co-existent  in  three 
several  sections:  1,  California  Section,  starting  from  Los 
Angeles  as  an  initial  point ;  2,  Colorado  Section,  from  Pueb- 
lo, Colorado;  and,  3,  the  section  on  work  being  regularly 
carried  on  at  the  office  in  Washington. 

The  parties  sent  out  from  Pueblo  disbanded  at  West  Las 
Animas,  near  Fort  Lyon,  on  the  Arkansas,  about  November 
20th;  and  those  dispatched  from  Los  Angeles,  California, 
rendezvoused  at  the  close  of  the  season  at  Caliente,  Califorr 
ilia,  the  present  terminus  of  the  Southern  Pacific  Railroad, 
with  the  exception  of  the  party  under  Lieutenant  Bergland, 
engaged  in  temporary  office  duties  at  Los  Angeles,  after  the 
return  of  its  members  from  their  duties  in  the  valley  of  the 
Colorado  River,  or  rather  that  portion  thereof  lying  to  the 
southward  of  the  great  bend  of  this  stream. 

The  California  Section  consisted  of  three  main  paities,  the. 
first  under  the  command  of  the  officer  in  charge,  Lieutenant 
Wheeler;  another,  destined  for  the  Death  Valley  region, 
under  Lieutenant  Rogers  Bimie,  Jr.,  13th  U.  S.  Infantry.; 
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and  the  third  in  charge  of  Lieutenant  C.  W.  Whipple,  Ord- 
nance Corps,  U.  S.  A.  A  separate  party,  under  Lieutenant 
Eric  Bergland,  Corps  of  Engineers,  was  engaged  upon  the 
banks  of  the  Colorado  River,  with  the  special  end  in  view  of 
determining  whether  within  certain  limits  of  the  Grand  Canon 
of  the  Colorado  this  stream  could  be  diverted  from  its  pres- 
ent channel,  with  a  view  to  utilizing  its  waters  in  a  system 
or  systems  of  irrigation. 

The  reports  received  to  date,  although  not  final,  confirm 
the  idea  that  within  the  line  of  this-  portion  of  its  flow — 
namely,  from  a  point  at  the  foot  of  the  Grand  Canon  to  the 
Needles,  below  Camp  Mojare — ^no  practicable  points  were 
discovered  at  which  the  river  could  bQ  taken  from  its  pres- 
ent bed  with  utility  for  irrigating  the  comparatively  desert 
wastes  on  either  hand,  or  any  of  the  valleys  known  to  be  of 
an  arable  character.  Further  examinations  will  be  prose- 
cuted during  the  winter  in  the  valley  of  the  Lower  Colora- 
do, with  a  view  to  determining  as  to  the  practicability  of 
points  in  this  portion  of  the  river  at  which  its  waters  might 
be  diverted,  and  with  what  practical  results ;  and  also  as  to 
whether  a  series  of  lakes  might  or  might  not  be  used  as 
links  in  the  chain  of  communication  that  would  bo  formed 
should  this  great  stream  be  transferi'ed  from  its  present  can- 
on bed  to  one  of  an  al  hi  vial  character.  Taking  into  account 
the  ratio  of  evaporation  from  suifaces  of  water  in  these  arid 
regions,  the  maximum  size  of  the  lake  surfaces  necessary  to 
retain  all  the  waters  of  this  stream  in  reservoir  might  be 
determined,  and  the  comparison  of  this  aggregate  area  to 
that  of  the  areas  of  depression  found  to  exist  along  a  line 
of  transit,  should  such  new  channel  be  formed,  can  be  ascer- 
tained. 

A  special  paity,  acting  in  co-operation  with  one  dispatched 
by  the  Smithsonian  Institution  under  the  charge  of  Mr. 
Schumaker,  was  placed  temporarily  in  charge  of  Dr.  H.  C. 
Yarrow,  of  the  Survey,  for  the  purpose  of  making  collections 
in  ethnology  upon  the  southwest  coast  of  California,  near 
Santa  Barbara.  The  party  from  the  Smithsonian  Institu- 
tion have  carried  on  their  labora  upon  the  island  southwest 
and  adjacent  to  the  coast  at  this  point.  The  results  of  their 
labors  already  transmitted  to  Washington  show  that  they 
were  well  bestowed ;  and  without  doubt  the  collections,  when 
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thoroughly  worked  up  and  reported  upon,  as  they  soon  will  be 
by  Professor  F.  W.  Putnam,  curator  of  the  Peabody  Museum 
of  Archaeology  of  Harvard  College,  will  show  much  informa- 
tion of  value  in  determining  the  antecedents  and  presumable 
actual  condition  of  the  aboriginal  tribes  inhabiting  this 
quarter  at  the  time  of  interment  of  the  individual  bodies 
and  specimens,  and  possibly  their  connection  or  want  of 
connection  with  the  present  aboriginal  races.. 

The  Colorado  Section  was  composed  of  three  main  parties, 
commanded  respectively  by  Lieutenant  W.  L.  Marshall, 
Corps  of  Engineers,  Lieutenant  W.  L.  Carpenter,  9tli  In- 
fantry, and  Lieutenant  C.  C.  Morrison,  6th  Cavalry.  Their 
field  duties  covered  parts  of  Southern  and  Southwestern 
Colorado,  Central  and  Western  New  Mexico,  from  the  Rio 
Pecos  to  the  western  boundary  of  this  temtory.  The  char- 
acter of  the  geographical  work  has  been  advanced  to  such 
a  degree  that  a  complete  geodetic  connection  is  made  to  all 
parts  of  the  area  covered,  each  being  taken  from  the  crests 
of  the  several  conspicuous  mountain  i-anges  that  exist  in 
this  poition  of  the  United  States  territory;  the  main  tri- 
angulation  being  connected  with  measured  and  developed 
bases  at  the  main  astronomical  points  determined  by  parties 
of  the  survey  in  advance.  Professor  Jules  Marcou,  a  veteran 
in  geology,  was  a  member  of  one  of  the  parties  of  the  Cali- 
fornia Section,  and  visited  fields  novel  to  him  in  the  year 
1854,  when  a  member  of  Lieutenant  Whipple's  Pacific  Rail- 
road Survey  party  along  the  thirty-fifth  parallel,  bringing 
to  his  service  the  accumulated  experience  of  geological  in- 
vestigations made  by  himself  and  others  extending  over  an 
interval  of  nearly  twenty-five  years. 

The  subjects  of  Geology,  Paleontology,  and  other  branches 
of  Natural  History  were  made  part  of  the  season's  work,  as 
usual;  and  the  advance  therein,  as  well  as  in  others,  will  ap- 
pear in  the  regular  reports  submitted  to  the  government 
from  time  to  time.  Dr.  Oscar  Loew,  a  member  of  the  ex- 
pedition for  the  third  year,  was  engaged  with  the  party 
upon  the  Colorado  River  in  prosecuting,  as  usual,  studies  in 
geology  and  mineralogy ;  and  it  is  hoped  that  the  analyses 
to  be  made  by  him  of  the  waters  of  the  Colorado  River,  and 
of  various  soils  and  mineral  substances,  will  add  no  little 
scope  to  the  results  of  the  season.     The  usual  number  of 
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topograpberg,  meteorological  observers,  etc.,  bave  been  at- 
tached to  the  several  parties. 

The  fact  that  this  Survey  is  so  far  advanced  in  the  im- 
provement of  its  methods,  and  in  the  use  of  instruments  spe- 
cially fitted  for  mountain  geodetic  work,  should  appear  as  a 
gratification  to  all,  since  each  and  every  person  is  or  ought 
to  be  interested  in  the  acquisition  of  exact  geographical  in- 
formation ;  and  that  the  goveniment  shall  from  time  to  time 
in  so  satisfactory  a  manner  advance  to  a  state  of  perfection 
the  geographical  works  inaugurated  under  its  charge,  is  evi- 
dence in  the  direction  of  the  establishment  of  a  great  sur- 
vey or  surveys  similar  in  plan,  method,  and  execution,  and 
perhaps  more  complete  and  original  in  many  of  their  details 
than  those  so  long  prosecuted  with  so  much  profit  and  satis- 
faction by  the  great  governments  abroad. 

One  of  the  parties  engaged  in  the  Southern  Sierras  about 
the  heads  of  King's  and  Kern  Rivers  were  fortunate  in  as- 
cending probably  the  highest  measured  altitude  within  the 
boundary  o£^  the  United  States,  and  determining  its  exact 
latitude,  longitude,  and  altitude.  This  peak,  known  as  Fish- 
erman's Peak,  had  been  ascended  in  1872  by  a  party  en- 
gaged in  the  pleasure  of  trout-fishing  upon  Kern  River,  and 
was  by  them  discovered  to  be  at  least  three  hundred  feet 
higher  than  any  of  the  other  prominent  peaks,  one  of  which 
had  been  named  Mount  Whitney  by  Clarence  King,  of  the 
40th  parallel  survey,  and  it  is  now  determined  to  be  approx- 
imately 14,800  feet  in  height.  This  peak  was  also  ascend- 
ed, subsequent  to  its  being  named  Fisherman's  Peak,  by 
Mr.  Clarence  King,  and  his  determination  as  to  altitnde, 
when  made,  should  be  a  check  upon  the  determination  by 
parties  of  this  season.  A  full  description  of  this  great  mon- 
ument of  nature,  something  most  difficult  to  be  made,  will 
be  an  individual  evidence  of  one  of  the  many  discoveries 
made  by  the  parties  of  this  season. 

Bases  were  measured  at  Los  Angeles  and  Caliente,  Cali- 
fornia. At  the  former  place  connection  was  made  with  the 
base  of  the  United  States  Coast  Survey,  measured  by  the 
then  Captain,  now  Brevet  Major-general  E.  O.  C.  Ord,  U.  S. 
Army,  and  practically  a  connection  was  had  with  the  geo- 
detic stations  of  the  United  States  Coast  Survey,  between  lat- 
itudes approximately  34^  and  85^  north^  and  a  complete  sys- 
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tern  of  triangles  Was  earned  eastward  as  far  as  approximately 
to  the  120th  meridian  of  longitude,  in  a  three-tier  belt. 

Although  the  appropriation  made  hy  the  last  Congress 
^as  exceedingly  meagre,  still,  principally  through  the  assist- 
ance of  the  Quartermaster's  Department,  the  greater  per- 
centage of  the  regular  force  was  kept  in  the  field,  so  the 
government  was  enabled  still  to  avail  itself  of  the  skilled 
persons  engaged  in  this  work. 

The  publications  of  the  Survey  now  advancing  to  complex 
tion  consist  of  six  quarto  volumes ;  and  two  atlases — one 
topographical  and  one  geological — are  being  rapidly  ad. 
vanced.  Two  volumes — ^those  on  geology  and  zoology — 
'will  be  presented  in  January,  1876,  and  two  others  are  in 
press,  while  the  remaining  two  are  being  pushed  with  vigor. 
The  sheets  of  the  topographical  atlas,  now  nearly  com- 
pleted, are  twenty -four.  Those  of  the  geological  atlaa 
w^ill  number  fourteen. 

Lieutenant  Wheeler,  in  his  report  submitted  to  the  Chief 
of  Engineers  for  the  present  year,  recommends  an  additional 
volume  upon  the  subject  of  Ethnology,  Philology,  and 
Ruins,  based  upon  examinations  made  upon  these  subjects 
during  several  years,  to  be  published  as  soon  as  provision  is 
made  therefor  by  Congress. 

FBITSGHB^S  TBAVELS  IN  CHINA. 

Fritsche,  who,  since  leaving  the  imperial  observatory  at 
Pulkova  in  1866,  has  been  very  actively  engaged  in  geo- 
graphical, magnetic,  and  meteorological  work,  as  director  of 
the  Russian  observatory  at  Pekin,  China,  has  recently  pub- 
lished the  results  of  observations  during  an  extensive  jour- 
ney in  Mongolia,  Siberia,  and  Russia,  undeitaken  in  the  sum- 
pier  and  fall  of  1873.  His  travela  in  Mongolia  and  North- 
ern China  carried  him  through  countries  as  yet  almost  en- 
tirely unknown,  the  most  important  journey  in  this  region 
having  been  that  of  the  Archimandrite  Palladius.  This 
portion  of  Fritsche's  exploration  was  performed  by  him  on 
foot  and  horseback,  although  he  states  that  his  subsequent 
experience  assured  him  that  he  could  have  made  it,  with 
safety  to  his  instruments,  in  the  Chinese  two-wheeled  wagon. 
The  most  important  town  on  his  route  is  Siwantsce,  a  large 
Chinese  city,  where  is  founded  the  central  Belgian  Catholic 
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mission.  The  city  is  outside  of — that  is,  north  of— the  great 
Chinese  wall,  and  the  missionary  establishment  is  on  the 
most  extensive  scale,  with  a  fine  chnrch,  and  a  school  formed 
of  poor  Chinese  children.  The  Christians  living  there,  how- 
ever, are  not  Mongolians,  but  the  descendants  of  Christian 
Chinese  who  emigrated  from  China  in  order  to  escape  the 
persecntion  of  the  Chinese  authorities. 

The  contributions  of  Fritsche  to  the  correct  geography 
and  hypsoraetry  of  the  country  traversed  are  numerous  and 
i-eliabie.  One  of  the  most  interesting  series  of  observations 
made  by  him  consists  in  a  large  number  of  deteiminations 
of  positions  and  altitudes  of  peaks  belonging  to  a  range  of 
mountains  which  appears  upon  one  or  two  old  charts  under 
the  name  of  Petseha,  but  is  not  generally  given  upon  our 
maps.  The  height  of  the  principal  peak  seems  to  be  about 
1500  meters,  instead  of  14,000  feet,  as  was  reported  by  the 
Archimandrite  Palladius  as  having  been  given  him  by  the 
Chinese  authorities.  Ko  snow-clad  mountains  are  known  in 
the  entire  res:ion.  At  two  stations — Siwantsee  and  Chus- 
chay — he  was  able  to  secure  missionary  observers,  and  prom- 
ises from  them  of  continuous  meteorological  observations. 
Magnetic  observations  were  made  by  Fritsche  througbout 
his  entire  expedition  with  a  new  and  excellent  instrument 
constructed  by  Brauer,  according  to  the  plan  of  Wild ;  and 
these  afford  him  the  basis  for  a  short  chapter  on  the  secular 
variation  of  the  declination,  inclination,  and  intensity,  as 
shown  from  the  observations  that  have  been  made  in  China 
and  Siberia  since  the  journeys  by  Humboldt.  The  results 
in  general  confirm  those  given  by  him  in  an  earlier  work 
published  some  five  yeare  ago.  The  annual  change  in  the 
magnetic  intensity  appears  to  have  remained  nearly  constant 
in  Western  Sibena,  but  to  have  doubled  in  China  and  Eas^ 
ern  Siberia.  

MAJOR  Powell's  final  report. 

In  the  summer  of  1867  Professor  J.  W.  Powell,  of  Bloora- 
ington,  Illinois,  undei*took  to  make  an  examination  of  the 
fossil-bone  region  of  the  Bad  Lands  of  the  Niobrara  and 
White  River,  north  of  the  Platte,  but,  owing  to  threatened 
hostilities  on  the  part  of  the  Indians,  the  military  author- 
ities declined  to  permit  liim  to  run  the  risk  of  entering  thoir 
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conntry.  He  accordingly  turned  his  attention  to  Colorado, 
and  made  some  explorations  in  the  direction  of  Grand  River. 
In  1868  he  again  took  the  field,  and  proceeded  first  to  the 
Middle  Park,  and  thence  down  the  Grand  River  to  the  liead 
of  Cedar  Canon,  then  across  the  Park  Range  by  Gore's  Pass, 
and  by  October  was  encamped  on  the  White  River,  aboat 
one  hundred  and  twenty  miles  above  its  mouth.  Here  he 
built  cabins  and  established  winter-quarters,  and  devoted 
the  winter  season  of  1868-69  to  excuraions  southward  to  the 
Grand,  down  the  White  to  the  Green  River,  northward  to 
the  Yampa,  and  around  the  TJinta  Mountains. 

Every  season  since  then  the  Professor  has  been  engaged 
in  continuing  his  work,  until  what  was  commenced  simply 
as  an  incidental  summer's  trip  became  an  elaborate  survey 
of  the  geography,  geology,  ethnography,  and  natural  history 
of  a  vast  extent  of  territory. 

At  the  outset  of  his  enterprise  Professor  Powell  earned 
on  his  work  without  any  aid  from  the  general  government 
beyond  some  facilities  in  the  way  of  obtaining  army  rations. 
Subsequently,  however,  appropriations  were  made  by  Con- 
gress to  a  limited  extent,  and  his  survey  was  placed  fii-st 
under  the  War  Department,  then  under  that  of  the  Interior, 
then  under  the  Smithsonian  Institution,  and  finally  back 
again  under  the  Interior  Department,  to  which  brauch  of 
the  service  it  now  belongs. 

As  in  other  government  expeditions  of  later  date,  all 
branches  of  research  have  been  well  attended  to.  In  the 
later  years  Professor  Powell's  labors  have  been  carried  on 
with  the  utmost  precision,  a  base-line  having  been  correctly 
measured,  and  a  regular  trigonometrical  survey  conducted. 
A  large  part  of  the  canon  region  of  Colorado  has  been  al- 
^ady  mapped  out  by  him,  and  its  remarkable  features  well 
illustrated. 

We  have  now  to  chronicle  the  appearance  from  the  gov- 
ernment press  of  the  first  volume  of  the  final  report  of  Pro- 
fessor Powell  in  the  form  of  a  handsomely  printed  quarto, 
with  numerous  illustrations.  This  volume  is  composed  of 
three  parts.  First,  the  history  of  the  exploration  of  the 
canons  of  the  Colorado,  from  Green  River  City  to  the  canon 
of  Lodore,  and  from  Echo  Park  to  the  mouth  of  the  Little 
Colorado  and  the  Granc]  Canon  of  Colorado,  with  a  special 
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report  by  Professor  Thompson,  the  topographer,  who  has 
been  the  companion  and  associate  of  Professor  Powell  dar- 
ing most  of  the  penod  of  the  survey.  The  second  part  is 
npon  the  physical  features  of  the  valley  of  the  Colorado. 
The  third  part,  upon  the  zoology,  consists  of  papers  npon 
the  genera  Oeomys  and  Thomomy9 — forms  of  rodent  mam- 
mals very  abandant  in  the  region  explored — ^and  prepared 
by  Dr.  Elliott  Coues. 

The  illnstrations  of  the  volume  consist  of  two  maps  and 
eighty  wood-outs,  of  which  about  thirty  represent  geological 
sections,  and  about  fifly  landscape  and  other  view9>  These 
latter  are  especially  interesting  from  having  been  well  en- 
graved by  H.  H.Nichols,  of  Washington,  from  stereoscopic 
negatives  printed  directly  on  the  wood,  thus  guaranteeing 
their  fidelity,  and  proving  that  to  be  practicable  which  has 
been  generally  considered  impossible. 

• 

BSPOBTS  OF  THB  NOBTHEBN  BOUNBABY  SUBVEYS. 

It  will  be  remembered  that  several  years  ago  an  interna- 
tional commission  was  appointed  to  mark  the  boundary  be- 
tween the  United  States  and  British  America,  from  the  Lake 
of  the  Woods  to  the  summit  of  the  Rocky  Mountains,  along 
the  forty-ninth  parallel  of  latitude.  This  survey  from  the 
east  was  made  to  meet  the  point  at  which  the  line  started 
in  1857  from  the  Pacific  Ocean  had  stopped  in  1860.  The 
superintendence  of  the  second  branch  of  the  American  line 
of  the  survey,  as  that  of  the  first,  was  intrusted  to  Mr.  Arch- 
ibald Campbell,  of  Washington,  with  Major  Twining,  of  the 
United  States  Engineers,  as  astronomer  and  surveyor,  and 
Dr.  Elliott  Coues  as  geologist  and  naturalist,  and  the  line 
was  finished  in  1874.  Since  then  the  American  party  has 
been  engaged  in  prepanng  its  report  for  publication.  % 

The  British  branch  of  the  survey  has  been  not  less  indus- 
triously occupied,  and  has,  indeed,  anticipated  its  American 
colleagues  in  commencing  the  publication  of  the  report,  of 
which  the  firet  part — that  on  geology  and  the  resources  of 
the  region  of  the  forty-ninth  parallel,  by  George  M.  Dawson, 
Esq. — is  before  us,  Mr.  Dawson  is  a  son  of  the  w^ell-known 
Principal  Dawson,  of  M'Gill  College,  Montreal,  and  inherits 
his  father's  tastes  in  the  line  of  geology  and  paleontology. 

The  report,  which  is  addressed  to  Major  D.  R.  Cameron, 
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the  British  commissioner,  is  qnite  comprehensive,  and  refers 
to  the  physical  geography  and  general  geology  of  the  whole 
country,  and  the  special  geological  stractare  of  particular 
portions  of  it.  The  economical  geology,  which  is  represent- 
ed mainly  by  the  iron  deposits  and  the  coal,  receives  special 
attention.  A  considerable  portion  of  the  volume  is  devoted 
to  the  study  of  the  glacial  period  and  supei-ficial  deposits,  as 
also  to  the  capabilities  of  the  region  with  reference  to  settle- 
ment. In  the  appendix  is  a  list  of  fossil  vertebrates  and 
plants,  the  butterflies  and  orthoptera,  the  land  and  fresh-wa- 
ter moUusks,  and  the  recent  plants. 

We  hope  soon  to  be  able  to  chronicle  the  appearance  of 
the  American  report,  which  it  is  understood  will  be  fully 
equal  in  extent  and  thoroughness  of  execution  to  those  of 
•similar  character  recently  published  by  the  War  and  In- 
terior departments.  

• 

THS  SOUBCE   OF  THB  HUDSON. 

Among  the  waters  located  on  the  new  maps  of  Mr.  Ver- 
planck  Colvin's  Topographical  Survey  of  the  Adirondacks 
appears  the  little  lake  ^*  Tear  of  the  Clouds."  In  such  a  lake 
region  as  this,  where  every  stream  which  does  not  flow  di- 
rectly from  a  pond,  if  further  traced  toward  its  origin,  finally 
dwindles  to  a  mera  run  without  definite  commencement,  the 
last  or  uppermost  pond  upon  it  is  generally  accepted  as  the 
head  and  fountain  of  the  river  or  stream.  Were  we  to  seek 
for  any  higher  source  than  this,  we  must  ascend  from  the 
rills,  through  the  rain-drops,  up  to  the  clouds.  If  we  take 
the  highest  permanent  body  of  water  of  the  river's  source, 
we  shall  find  the  head  of  the  Hudson  in  this  little  lakelet, 
"The  Tear  of  the  Clouds,"  or  "Summit  Water,"  high  up  on 
^he  side  of  Mount  Marcy.  The  entire  Adirondack  region 
contributes  more  or  less  directly  to  the  flow  of  the  Hudson, 
and  the  opinion  maintained  by  Mr.  Colvin  is  quite  plausible, 
viz.,  that  a  century  hence,  when  the  entire  course  of  this 
river  shall  be  occupied  with  villages  and  cities,  it  will  bo 
necessary  to  construct  an  aqueduct  fix>m  the  Adirondacks  to 
New  York,  in  order  to  supply  that  city  and  the  interior 
towns  with  a  continuous  and  generous  supply  of  water 
whose  purity  can  be  relied  on.  It  therefore  seems  impor- 
tant that  even  at  the  present  time  measures  be  taken  to 
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prevent  the  destruction  of  forests  in  this  region,  vhich  may- 
be accomplished  by  the  state  itself  becoming  proprietor  of 
the  greater  portion  of  the  territory,  and  setting  it  apart  as  a 
public  park — as  a  summer  reserve,  in  fact,  for  the  feeding  of 
the  canal  system  of  New  York.  We  might  then  witness 
the  astonishing  spectacle  of  a  wilderness  agriculturally 
worthless  becoming  the  arbiter  of  empire,  and  by  its  won- 
derful hydraulic  facilities  and  fortunate  location  giving  to 
the  State  of  New  York,  to  a  considerable  extent,  the  con- 
trol of  the  commercial  destinies  of  the  great  West,  the  Can- 
adas,  and  New  England. — GolvMa  Survey  of  the  Adironr 
docks,  

COBBECTION   OF  LKYEIA 

The  officers  of  the  Army  Signal-office,  as  also  of  our  pub- 
lic surveys,  have  daily  need  of  accurate  determinations  of 
the  altitudes  of  points  in  the  interior  of  the  country.  To 
this  end  both  the  Coast  Survey  and  the  Smithsonian  Insti- 
tution have  for  many  years  been  collecting  the  statistics  of 
levelings  made  by  railroad  engineers,  and  all  of  these  col- 
lections have  been  quadrapled  in  extent  by  the  labors  of  the 
Army  Signal-office.  In  addition  to  the  extensive  examina- 
tions given  to  this  mass  of  material  by  the  Weather  Bureau, 
Mr.  Gardner,  the  geographer  to  the  Geological  Survey  of 
the  Territories,  under  the  Department  of  the  Interior,  has 
made  an  exhaustive  analysis  of  the  altitudes  along  certain 
lines  of  railroad,  all  leading  to  Denver,  Colorado,  his  object 
being  to  detennine  the  elevation  of  that  point  by  as  many 
independent  lines  of  level  as  possible.  In  the  course  of  his 
work  very  many  illustrations  show  the  great  accuracy  that 
can  be  attained  by  careful  study,  with  good  engineering  in- 
struments. He  states,  in  effect,  that  of  the  innumerable  dis- 
cordances that  occur,  by  far  the  greater  portion  are  traced 
to  errors  of  calculation,  and  not  to  instrumental  defects  or 
errors  of  observation.  He  establishes  with  great  apparent 
probability  some  important  changes  in  the  accepted  levels 
of  points  in  this  country.  Thus  the  great  lakes  and  sur- 
rounding country  are  found  to  be  about  nine  feet,  and  St. 
Louis  about  twenty-three  feet,  higher  than  hitherto  accept- 
ed. Kansas  City  and  the  surrounding  country  for  many 
hundred  miles  south  and  west  has  heretofore  been  reported 


F.  GEOGRAPHT.  303 

more  than  a  hundred  feet  too  low.  Omaha  is  raised  about 
thirty-one  feet,  and  Indianapolis  about  one  hundred.  The 
range  between  the  determinations  of  the  elevations  of  vari- 
ous points  is  as  follows :  Lake  Ontario,  two  determinations, 
a  range  of  3^  feet ;  Lake  Erie,  five  determinations,  a  range 
of  2j^  feet;  Lakes  Michigan  and  Huron,  nine  determina- 
tions, a  range  of  5  feet;  St.  Louis,  five  determinations,  a 
range  of  7  feet;  Omaha,  five  determinations,  a  range  of  23 
feet;  Kansas  City,  four  determinations,  a  range  of  10  feet; 
Denver,  three  determinations,  a  range  of  6  feet. — Hdyden^a 
AnnucU  Beportfor  1873,  p.  638. 

HTPSOMBTBY  IN  CAUFOBNIA. 

The  use  of  the  barometer  in  measuring  altitudes  in  the 
interior  of  this  continent  has  received  excellent  aid  from  the 
tables  and  investigations  of  Mr.  Pettee,  of  Cambridge,  Mas- 
sachusetts, under  the  charge  of  Professor  Whitney,  state 
geologist  of  California.  The  work  of  Professor  Whitney, 
besides  containing  an  abstract  of  all  the  impoitant  publica- 
tions relating  to  this  subject,  gives  in  detail  the  steps  by 
which  ho  has  been  able  to  compile  an  empirical  table  which, 
he  says,  may  be  used  with  advantage  for  California,  and 
possibly  for  the  whole  of  the  Rocky  Mountain  region.  The 
first  requisite  in  the  investigation  being  the  accumulation 
of  tmstworthy  observations.  Professor  Whitney  found  it 
necessary  to  establish  stations  in  cara  of  the  telegraph  op- 
erators on  the  line  of  the  Central  Pacific  Railroad,  supply- 
ing them  with  all  auxiliary  apparatus.  These  stations  were 
maintained  for  three  years,  although  with  considerable 
breaks  in  the  continuity  of  their  record.  The  elevation  of 
the  highest  point  was  seven  thousand  feet  above  the  sea, 
and  that  of  the  lowest  point  only  twenty  or  thirty.  Among 
the  conclusions  that  Professor  Whitney  draws  from  his  ob- 
servations, we  mention  that  the  resulting  altitudes  are  al- 
ways lower  as  computed  from  morning  and  night  observa- 
tions than  at  mid-day.  They  are  also  lower  in  winter  than 
in  summer,  when  the  lines  are  based  upon  the  mean  of  all 
the  observations  of  any  day.  The  results  are  found  at  some 
stations  to  approximate  most  closely  to  the  truth  in  Febru- 
ary, September,  and  October;  at  other  stations  in  March, 
April,  and  September.    The  7  A.M.  and  9  P.M.  obser^^ations 
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give  results  which  agree,  in  the  main,  with  each  other.  In 
making  use  of  the  tables  given  by  Professor  Whitney,  the 
most  that  can  be  hoped  for  is  a  better  agreement  among 
themselves  of  the  altitudes  computed  from  observations 
taken  in  different  conditions  of  the  atmosphere. — Whitney^s 
Contributions  to  Barometric  Hypsometry^  p.  42. 

THS   BTADIOBI£T£B. 

The  stadiometer  is  the  name  given  by  Captain  Bellomayer 
to  an  instrument  invented  by  him,  which  is  intended  to  give 
by  one  simple  reading  the  length  of  any  line  whatever — 
straight,  broken,  or  curved — ^as  drawn  on  charts  and  plans . 
executed  on  all  kinds  of  scales.  The  principle  of  its  con- 
struction is  quite  simple.  A  toothed  steel  wheel  rolling 
along  over  the  given  line  makes  an  endless  screw  move  by 
means  of  a  pinion.  Upon  the  screw  a  slider,  held  in  place 
by  friction,  is  then  forced  to  rise  or  fall.  The  graduations 
are  marked  upon  two  faces  of  the  instrument,  on  the  right 
and  left  of  the  slider.  The  instrument  carries  eight  scales, 
corresponding  to  the  scales  of  the  French,  Prussian,  Belgian, 
Italian,  and  other  national  charts,  together  with  the  scale 
corresponding  to  the  natural  scale  of  our  meter.  Other 
scales  which  are  less  frequently  used  may  bo  derived  from 
those  which  are  engraved  on  the  instrument.  In  using  the 
instrument  it  is  held  at  right  angles  to  the  chart,  the  toothed 
wheel  pressing  against  the  surface  of  the  latter.  As  the 
wheel  is  rolled  along  over  a  given  line,  the  slider  is,  by 
means  of  the  endless  screw,  pushed  along  the  graduated 
scale  of  the  instrument,  and  the  quantity  of  its  movement 
as  shown  thereon  gives  the  exact  line  to  be  measured  on  the 
chart.  The  principle  of  the  stadiometer  has  been  for  a  long 
time  known  and  used.  For  many  years  the  French  D£p6t 
of  Charts  and  Plans  has  been  accustomed  to  pay  its  en- 
gravers according  to  the  total  length  of  the  curved  lines 
wliich  they  trace,  measuring  these  lengths  by  means  of 
wheels  rolling  along  over  the  lines;  but  the  instrument  de- 
vised by  Captain  Bellomayer  replaces  these  elementary  de- 
vices by  a  very  portable,  convenient,  and  precise  instru- 
ment.—13  J5,  III,  203. 
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OBIGIN   OF  ANIMAL  FOBMS. 

Professor  Cope  in  an  essay  published  by  the  Hayden 
United  States  Geological  Survey,  dated  February,  1874,  dis- 
cusses the  origin  of  the  great  population  of  animal  forms 
which  previous  explorations  had  disclosed  in  the  lake  de- 
posits of  Wyoming.  His  conclusion  was  that  they  had  been 
derived  by  migration  from  the  South,  as  geological  investi- 
gations pointed  to  the  earlier  elevation  of  the  land  in  that 
direction.  During  the  summer  of  1874,  Professor  Cope,  as 
paleontologist  of  the  United  States  Survey  under  Lieutenant 
Wheeler,  sought  for  and  discovered  in  New  Me^tico  a  great 
mass  of  lacustrine  deposits,  of  somewhat  earlier  age  than 
those  of  Wyoming,  and  containing  the  remains  of  a  great 
number  of  animal  species  and  genera,  which  so  nearly  re- 
semble those  of  Wyoming  as  to  leave  no  doubt  that  the  lat- 
ter wore  derived  by  descent  and  migration  from  New  Mexico 
and  the  South. 

In  a  memoir  read  before  the  Academy  of  Natural  Sciences  of 
Philadelphia  at  nearly  the  same  time,  the  same  writer  states 
that  the  primitive  type  of  the  mammals  with  convoluted 
brains  '^  must  have  been  bunodonts  with  pentadactyle  plan- 
tigrade feet ;''  that  is,  must  have  had  tubercle-bearing  grind- 
era  and  five-toed  feet,  whose  entire  soles  were  applied  to 
the  ground  in  walking,  and  not  merely  the  toes,  as  in  most 
living  animals.  It  was  also  stated  that  variations  in  the 
number  and  relations  of  the  front  teeth  might  be  expected 
in  such  a  hypothetical  group  of  animals,  which  was  named 
.JBunotheriidm.  During  the  explorations  in  New  Mexico  the 
following  season  a  remarkable  genus  was  discovered,  and 
afterward  named  Calamodoru  Its  jaws  and  teeth  were  ob- 
tained, and  the  latter  had  tubercle-bearing  crowns.  Subse- 
qaently  Professor  Marsh  described  more  perfect  specimens, 
which  show  that  this  animal  was  also  five-toed  (pentadactyle), 
and  walked  on  its  soles  (plantigrade).  With  other  similar 
genera  he  forms  an  order  TiUodontia^  and  says  that  they 
are  related  to  hoofed  animals  fJTngtdata)  and  Camivora^vmd. 
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that  their  brains  were  somewhat  convoluted.  This  is  a  very 
full  confirmation  of  the  anticipation  by  inference  above  men- 
tioned. It  was  then  stated  that  the  primitive  Ungulate  *'  can 
not  be  far  removed  from  the  primitive  Carnivore  and  the 
primitive  Quadrumane."  Two  other  genera  discovered  by 
Professor  Cope  show  that  great  variations  in  the  number  of 
the  front  teeth  exist  in  these  animals,  some  having  one,  and 
some  two  pairs  of  incisora,  etc. 

THE   CELL-STBUCTUBE   OF   OBGANIC  TISSUES. 

Professor  Redfem,  at  the  late  meeting  of  the  British  As- 
sociation, called,  attention  to  the  changes  that  have  taken 
place  in  the  views  of  scientific  men  in  regard  to  the  cell- 
structure  of  organic  tissues  since  the  days  of  Schleiden  and 
Schwann.  At  that  time  the  separation  of  gronps  of  cells  by 
a  basement  membrane  was  considered  to  be  an  important 
physiological  condition ;  such  groups,  retaining  individuality, 
carry  on  their  life,  and  even  pass  into  such  diseased  conditions 
as  cancer,  without  influencing  or  being  influenced  by  neigh- 
boring structures.  Now  all  is  changed,  and  the  idea  of  a 
cell  as  a  vesicle  has  given  place  to  that  of  a  solid  corpuscle. 
Graham  has  taught  that  all  the  tissues  are  permeable,  and 
continually  permeated  by  fluids  carrying  nutrient  material ; 
and  we  more  lately  learn  that  the  living  corpuscles  can  wan- 
der out  of  their  positions  of  attachment,  enter  the  blood  cur- 
rent, and  again  pass  from  the  blood-vessel  through  its  soft 
and  viscid  wall.  There  indeed  seems  to  be  evidence  that 
the  finest  filaments  of  nerves  end  in  the  living  corpuscles  or 
cells,  especially  in  the  olfactory  and  gustatory  cells,  and  the 
skins  of  fishes.  According  to  Professor  Redfern,  the  state- 
ment of  Pfliiger  that  the  nerves  terminate  in  the  cells  of  the 
salivary  and  pancreatic  glands,  although  probable,  has  not 
yet  been  positively  established. — 16  A^  August  29, 1874,279. 

BAPID  DEVELOPMENT  OF  INTBODUCED   ANIAfAUS  AND  PLANTS. 

It  is  well  known  that  certain  plants,  when  grown  in  new 
countries,  exhibit  a  remarkable  development  vastly  exceed- 
ing that  which  takes  place  in  their  native  soil.  This  is  evi- 
denced in  the  character  of  eastern  vegetables  when  grown  in 
California,  of  which  such  marvelous  tales  are  sometimes  re- 
lated.   The  same  thing  appeal's  to  exist  in  a  greater  or  less 
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extent  in  the  case  of  animals,  especially  in  fishes,  particularly 
where  transported  to  countries  in  which  that  paiticular  group 
was  originally  wanting. 

Wonderful  tales  are  told  of  the  rapidity  of  growth  of  the 
German  carp  in  California,  to  the  effect  that  they  will  be- 
come as  large  in  one  year  as  they  do  in  Germany  in  three  or 
four,  and  be  capable  of  reproduction  in  the  same  period. 
However  this  may  be,  we  are  assured  that  the  success  which 
has  attended  the  introduction  of  the  English  trout  into  Aus- 
tralia has  been  quite  remarkable.  A  recent  writer  states 
that  in  November,  1872,  about  400  fry  were  tunied  out  at 
Ballarat,  having  been  hatched  in  the  month  of  September 
previous.  In  January,  1 876,  or  twenty-six  months  after  being 
liberated  and  twenty-nine  months  after  hatching,  some  of 
these  fish  were  taken  in  a  net,  one  of  them,  a  female,  weighing 
an  ounce  less  than  10  pounds;  two  others  turned  the  scales 
at  92  pounds,  two  at  9  pounds,  and  four  or  five  others  aver- 
aged 1i  pounds  each ;  and  the  smallest  fish  taken  weighed 
over  6  pounds,  and  all  were  in  splendid  condition. 

A  somewhat  similar  experience  was  had  in  the  case  of  cer- 
tain perch,  the  progenitors  of  which  had  been  brought  the 
year  before  from  England.  Three  years  previous  a  soda- 
water  bottle,  filled  with  eggs  of  perch,  was  placed  in  a  la- 
goon at  some  distance  from  Ballarat.  The  fish  hatched  out, 
and  quite  lately  several  specimens  weighing  5  pounds  and 
upward  have  been  taken. — 19  -4,  April  24, 405. 

INFLUENCE   OF  THE   BOOTS   OF   LIYIXG  VEGETABLES  UPON 

PUTREFACTION. 

Jeaunel  states  that  the  project  for  utilizing  the  waters  of 
the  sewers  of  Paris  by  allowing  them  to  flow  over  2000.  hec- 
tares of  cultivated  fields,  near  Paris,  has  caused  some  appre- 
hensions on  the  part  of  sanitarians.  In  reply,  one  may  in- 
quire why  the  neighboring  island  of  Jennevillius,  receiving, 
as  it  does,  the  enormous  quantity  of  240,000  cubic  meters  of 
putrid  water,  should  not  be  a  dangerous  centre  of  infection, 
and  menace  the  health  of  the  populations  of  all  the  neighbor- 
ing suburbs,  and  even  of  Paris,  the  northwest  quarter  of  which 
is  only  two  kilometers  distant  from  the  in*igated  lands.  This 
great  question  seems  answered  by  experience.  The  inhabit- 
ants of  the  villages  above  quoted,  the  laborers  who  live  upon 
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the  soil  fertilized  by  the  sewerage,  are  not  subject  to  any  of 
the  maladies  which  it  is  customary  to  attribute  to  it,  such  as 
typhoid  fever,  malarial  fevera,  etc.  This  immunity  doubtless 
results  from  the  fact  that  the  vegetables  cultivated  there  are 
themselves  powerful  agents  of  purification.  But  science  does 
not  yet  show  precisely  how  they  bring  this  about.  The  fact, 
however,  that  cemeteries,  bogs,  and  marshes  are  made  salu- 
brious by  vegetation  is  indisputable,  being  purely  the  re- 
sult of  experience.  His  own  theory  is  that  the  roots  of  grow- 
ing plants  have  the  power  of  arresting  the  putrefaction  of  all 
organic  matters  held  in  suspension  or  in  solution  in  the  war 
ter;  that  these  roots  of  living  vegetables  are  soui*ces  of  oxy- 
gen, since  under  their  influence  the  bacteria  and  monads,  as 
well  as  putrefying  and  fermenting  matters,  disappear,  and  are 
replaced  by  the  infusoria  which  live  in  relatively  wholesome 
water.  Experience,  in  fact,  directly  confirms  common  opin- 
ion which  attributes  to  vegetables  the  power  of  rendering 
wholesome  the  soils  impregnated  with  putrefying  animal 
matters. — JBtUletin  HeMomadairej  XVI.,  79. 

OOLLEOnOKS  OF  FOSSHS  FBOM  the  COAL-MSASXJRES  of  OHIO. 

Professor  Newberry,  director  of  the  geological  survey  of 
Ohio,  has  lately  made  additional  collections  in  the  fossil- 
bearinsT  coal-measures.  Land  vertebrate  remains  of  that  asre 
within  the  limits  of  the  United  States  have  as  yet  been  only 
found  in  Ohio,  and  the  specimens  are  noted  for  their  singu- 
larity and  beauty.  Thirty -three  species  of  batrachia  have 
been  found,  but  no  reptiles  nor  higher  vertebrata.  One  of 
the  novelties  is  a  species  of  the  genus  Ceraterpeton — the  first 
time  a  European  genus  of  fossil  batrachians  has  been  de- 
tected in  this  country.  This  form  is  as  large  as  a  rat,  and 
has  a  pair  of  stout  horns  on  the  back  of  its  head,  in  the 
position  and  having  much  the  form  of  those  of  the  ox. 
The  skull  is  sculptured  by  rows  of  small  pits,  separated  by 
fine  radiating  ridges.  

LIVING  ANIMALS    COBBESPONDINO  TO  THOSE    OF    PBEHISTOBIC 

AGES. 

The  discovery  of  a  liying  species  of  ganoid  or  dipnoan,  fish 
of  the  triassic  period,  recently  made  in  Australia,  attracted 
much  attention  at  the  time.    It  is  the  CercUodtis  forsteri  of 
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Krefft  No  other  species  was  known  which  would  connect 
the  living  and  extinct  ones  daring  the  great  lapse  of  time 
between  the  mesozoic  and  existing  ages.  Bat  recently  Mr. 
Krefft  has  obtained  a  new  Ceratodua  from  the  same  cave 
formations  which  contain  the  remains  of  the  great  extinct 
kangaroos  and  DiprotodanSy  which  are  late  tertiary  or  post- 
pliocene.  The  species  is  called  (7.  palmeri.  Thus  a  begin- 
ning is  made  in  tracing  the  line  of  succession  similar  to  that 
recently  developed  in  the  case  of  the  North  American  gar- 
fishes.   

SOZOON,  ITS  OBGANIC  CHABACTIBB. 

The  controversy  as  to  the  organic  character  o{  Eazoon 
Canadense  still  continues  among  geologists.  It  may  be  re- 
membered that  the  organic  character  of  this  supposed  fossil 
has  been  stoutly  affirmed  by  Professors  Dawson  and  Carpen- 
ter, and  denied  by  Professor  King  and  others.  One  of  the 
latest  sharers  in  the  controversy  is  Mr.  H.  J.  Caiter,  an  emi* 
nent  specialist  in  regard  to  the  lower  orders  of  animal  life, 
and  who  expresses  himself  in  the  strongest  terms  on  the  op- 
posite side.  Dr.  Carpenter,  however,  comes  to  the  defense 
of  his  views  by  insisting  that  Mr.  Carter  has  not  made  him- 
self acquainted,  in  the  slightest  degree,  with  what  has  been 
written  in  support  of  the  organic  character  of  these  objects, 
and  that  Professor  Schult^e,  an  equally  eminent  specialist,  is 
satisfied  that  it  belongs  to  the  foraminifera. — 12  A^  April  23, 
1874,491.  

ANTIQUITY   OF  THE   CAVERNS   AND   CAVERN    LIFE    OF    THE 

OHIO  VALLEY. 

Professor  Shaler  has  published  a  memoir  upon  the  '^ An- 
tiquity of  the  Caverns  and  Cavern  Life  of  the  Ohio  Valley," 
in  which  he  endeavors  to  show  the  period  at  which  the  ani- 
mal life,  so  characteristic  of  Western  caverns,  received  its 
first  expression.  He  sums  up  his  researches  in  the  following 
propositions :  1.  The  extensive  development  of  caverns  in  the 
Ohio  Valley  is  probably  a  comparatively  recent  phenomenon, 
not  dating  farther  back  than  the  latest  tertiary  period.  2. 
It  is  doubtful  whether  there  has  been  any  extensive  develop- 
ment of  cavern  life  in  this  region  before  these  caverns  of  the 
subcarboniferous  limestone  began  to  be  excavi^ted.     3.  ThQ 
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general  character  of  this  cavern  life  points  to  the  conclnsioa 
that  it  has  been  derived  from  the  present  fauna.  4.  The 
glacial  period,  though  it  did  extend  the  ice -sheet  over  this 
cavern  region,  must  have  so  profoundly  affected  the  cUmatal 
conditions  that  the  external  life  could  not  have  held  its  place 
here  in  the  shape  we  now  find  it,  but  must  have  been  replaced 
by  some  arctic  assemblage  of  species.  Under  the  circum- 
stances, it  is  reasonable  to  suppose  that  most  if  not  all  the 
species  found  in  these  caves  have  been  introduced  since  the 
glacial  period.  5.  We  are  also  warranted  by  the  facts  in  sup- 
posing that  there  is  a  continued  infusion  of  "new  blood'' 
from  the  outer  species  taking  place,  some  of  the  forms  show- 
ing the  stages  of  a  continual  transition  from  the  outer  to  the 
inner  form. — Memoirs^  Boat  Nat.  Hist.  Soc. 

NEW  MODE   OF  EMBALMING. 

Madame  Jalonreau  has  lately  furnished  what  I'AbbS  Moigno 
considers  an  important  contribution  to  the  question  of  the 
disposal  of  the  bodies  of  the  dead.  This  process  consists  es- 
sentially in  the  use  of  an  impermeable  coffin,  together  with 
certain  substances  which  produce  a  rapid  decomposition — 
not  putrid,  however — and  which  can  not  escape  from  its  in- 
closure.  The  coffin,  which  is  made  of  tough  material,  is 
thoroughly  coated  inside  on  all  its  joints  with  bitumen  or  as- 
phalt, and  covered  on  the  exterior.  The  body  itself  is  then 
brought  in  contact,  prior  to  being  sealed  up,  with  phosphate 
of  lime,  which  has  the  property,  ah*eady  referred  to,  of  caus- 
ing a  rapid  decomposition,  but  without  any  unpleasant  odors. 
It  is  asserted  that  by  this  method  coffins  opened  at  the  end 
of  five  years  are  absolutely  free  from  any  disagreeable  smell. 
It  is  maintained  that  by  following  this  process  coffins  may 
be  piled  one  above  another  in  limited  inolosures,  and  without 
the  danger  of  any  unpleasant  or  noisome  exhalation,  and  that 
interments  can  be  made  in  vaults  and  tombs  without  neces- 
sitating the  process  of  embalming. — 8  i?,  April  1, 1875, 501. 

THE  INTESTINAL  SECBETI0N8. 

Dr.  Brunton  has  for  some  time  past  been  prosecuting  an 
inquiry  into  the  intestinal  secretion,  with  the  special  object 
of  ascertaining,  first,  whether  other  neutral  salts  have  a  simi- 
lar effect  to  that  of  sulphate  of  magnesia  in  promoting  this 
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secretion;  second, whether  any  compound  have  the  power  of 
preventing  such  action ;  and, third,  what  are  the  nerves  which 
regulate  the  intestinal  secretions  during  life  ?  In  answer  to 
the  firat,  he  has  ascertained  that  several  neutral  salts  possess 
the  same  power  as  sulphate  of  magnesia,  but  in  a  less  marked 
degree.  In  reply  to  the  second,  he  states  that  sulphate  of 
atropia  has  such  power  over  the  secretion  of  the  submaxillary 
glands,  but  that  it  has  no  effect  in  restraining  the  full  action 
of  magnesia  in  increasing  the  intestinal  secretion.  As  to  tho 
nerves  regulating  the  secretion,  a  negative  result  was  ob- 
tained, he  having  ascertained  that  it  was  not  the  splanchnic 
nerves;  what  they  really  are  Dr.  Brunton  hopes  to  learn  iu 
a  future  inquiry. — 15  u4,  August  29, 1874, 274. 

mSCOVSBY  OF  ANIMAL  REMAINS  IN  THB  LIGNITE  BEDS  OF 

THE  SASKATCHEWAN  DISTRICT. 

An  important  contribution  to  the  question  of  the  age  of 
the  so-called  "  transition  "  or  "  lignite  "  beds,  which  contain 
such  a  large  propoition  of  the  Rocky  Mountain  coal,  has  been 
made  by  George  M.  Dawson,  the  geologist  of  the  British 
North  American  Boundary  Commission.  He  has  discovered 
a  locality,  rich  in  fossils,  in  beds  of  this  age  on  the  Milk 
River,  in  the  Saskatchewan  district.  The  remains  presented 
include  fishes,  turtles,  and  numerous  land  saurians,  but  no 
mammals.  The  sanrians  belong  to  that  strange  group,  the 
Dinosauria,  which  are  not  known  to  have  existed  later  than 
the  cretaceous  period,  and  their  presence  determines  the  lig- 
nite beds  to  be  cretaceous  in  that  vicinity,  as  they  have  al- 
ready been  proved  to  be  in  Dakota,  Wyoming,  and  Colorado. 
Several  of  the  species  are  common  to  most  or  all  of  these 
places.  There  are  also  found  in  the  Milk  River  locality  re- 
mains of  gar -fishes.  These  have  been  found  also  in  the 
tertiary,  and  are  yet  living.  Thus,  although  they  are  an 
ancient  type,  they  connect  the  cretaceous  and  tertiary  for- 
mations more  closely  than  has  been  heretofore  known. 

THE  FUNCTIONS  OF  CE;BTAIN  CANALS  IN  THE   BAB  OF  MAN 

AND  THE  MAMMALIA. 

The  most  important  paper  in  the  department  of  anatomy 
and  physiology  presented  at  the  last  meeting  of  tho  British 
Association,  in  1874,  is  said  to  have  been  that  of  Professor 
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Crum-Brown  upon  the  function  of  the  semicircular  canals  of 
the  internal  ear  of  man  and  the  mammalia.  From  a  critical 
study  of  various  preparations  made  of  fusihle  metals  and 
otherwise,  he  concludes  that  these  canals  enable  us  to  per- 
ceive rotation  around  axes  at  right  angles  to  the  plane  of  the 
canals.  The  fluid  in  the  canals  is  set  in  motion  by  the  rota- 
tion, and  cauted  to  impinge  upon  the  delicate  hairs  in  con- 
tinuity with  nerves,  contained  in  the  dilated  portions  of  the 
canals ;  and  according  as  the  rotation  is  around  one  axis  or 
another,  the  fluid  of  one  or  another  of  the  three  psurs  of  semi- 
circular canals  is  set  in  motion,  and  we  are  enabled  to  esti- 
mate the  direction  of  the  rotation.  A  number  of  ingenious 
experiments  were  stated,  in  which  the  person  to  be  experi- 
mented upon  was  seated  on  a  rotating  table ;  and  precautions 
being  used  to  exclude  the  use  of  other  means  of  perceiving 
the  amount  and  direction  of  rotation  being  called  into  play, 
the  table  was  rotated,  and  the  character  of  the  sensorial  im- 
pressions produced  was  noted.  These  varied  with  the  posi- 
tion of  the  head,  and  the  amount  of  the  rotation,  in  such  a 
way  as  to  confirm  Professor  Crum-Brown's  hypothesis  that 
the  semicircular  canals  are  the  organs  whereby  these  motions 
are  estimated. — 15  Ay  September  5, 1874, 818. 

BE8TOBING   THB   BED  COLOR  OF  ALCOHOLIC  PBEPABATIONS. 

M.  Felix  Plateau  publishes  a  notice  of  a  method  of  pre- 
serving or  restoring  the  natural  red  color  to  muscular  fibre 
kept  in  alcohol,  in  which  he  remarks  that  carbolic  acid  only 
preserves  this  red  tint  for  a  short  time ;  besides  which  the 
odor  is  very  disagreeable,  and  the  preservation  is  not  perma- 
nent unless  in  connection  with  continued  cold. 

Plateau's  method  consists  in  first  soaking  the  specimen  for 
some  days,  after  being  properly  dissected,  in  commercial  al- 
cohol diluted  with  about  half  the  volume  of  water,  and  then 
drying  with  a  rag.  Some  small  cups  are  to  be  prepared, 
containing  respectively  some  carmine,  in  powder,  mixed 
with  a  few  drops  of  ammonia,  some  powdered  chromate  of 
lead  (chrome  yellow),  and  lampblack.  By  means  of  a  small 
camers-hair  brush  several  layera  of  the  solution  of  caimine, 
more  or  less  diluted  with  ammonia,  are  applied  to  the  muscles, 
after  which  a  little  chrome  yellow  or  lampblack  is  to  be  addedi 
80  as  to  obtain,  by  this  method  of  painting,  the  tint  approach- 
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iog  as  nearly  as  possible  that  of  fresh  muscular  fibre.  It  is 
better  to  use  but  a  small  quantity  of  the  liquid  at  one  time 
than  to  put  on  several  layera.  When  this  is  accomplished 
the  entire  preparation  is  immersed  from  five  to  ten  minutes 
in  a  solution  of  alum,  saturated  in  the  cold.  It  is  then  rapid- 
ly washed  in  pure  water,  and  finally  placed  permanently  in 
alcohol. 

The  theory  of  the  process  is  very  simple,  according  to 
Plateau.  By  dissolving  the  carmine  in  ammonia,  an  ammo- 
niacal  solution,  or  carminic  acid,  is  obtained ;  and  after  the 
painting  of  the  muscle,  the  addition  of  alUm  has  the  effect 
of  producing  a  gelatinous,  uncolored  precipitate  of  hydrate 
of  ammonia,  which  is  earned  away  by  the  excess  of  the 
liquid.  Consequently,  an  insoluble  carmine  lac  is  formed, 
which,  penetrating  a  certain  depth  into  the  flesh,  forms  a 
very  solid  dye.  Specimens  in  the  University  of  Ghent,  pre- 
pared as  long  ago  as  1872,  still  i-etain  all  their  original  beau- 
ty. It  is  not  necessary  that  this  process  be  practiced  on 
fresh  muscle.  Aiiy  preparation,  however  old,  can  be  restored 
in  this  way  to  the  appearance  of  nature.  It  is  of  course  op- 
tional with  the  experimenter  to  apply  the  color  only  to  such 
particular  muscles,  in  an  anatomical  preparation,  as  it  is  de- 
sired to  trace  out  for  demonstration. — JBuU.  Hoy,  Acad  Sci,^ 
Belgium^  1814,410.  

FAUNA   OF  THE   MAMMOTH  CAVE. 

Interesting  additions  to  our  knowledge  of  the  fauna  of  the 
Mammoth  Cave  have  recently  been  made  by  Mr.  F.W.  Putnam, 
of  Salem,  who,  as  a  special  assistant  on  the  Kentucky  State 
Geological  Survey,  of  which  Professor  N.  S.  Shakr  is  the  di- 
rector, had  great  facilities  extended  by  the  proprietors  of  the 
cave,  and  he  made  a  most  thorough  examination  of  its  fauna, 
especially  in  relation  to  the  aquatic  animals.  Mr.  Putnam 
pasised  ten  days  in  the  cave,  and  by  various  contrivances  suc- 
ceeded in  obtaining  large  collections.  He  was  particularly 
fortunate  in  catching  five  specimens  of  a  fish  of  which  only 
one  small  individual  had  heretofore  been  known,  and  that 
was  obtained  several  years  ago  from  a  well  in  Lebanon,  Ten- 
nessee. This  fish,which  Mr.  Putnam  had  previously  described 
from  the  Lebanon  specimen  nnder  the  name  of  Chologaater 
agcissiziij  is  very  different  in  its  habits  from  the  blind  fishes 
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of  the  qave  and  other  subterranean  streams,  and  is  of  a  dark 
color.  It  lives  principally  on  the  bottom,  and  is  exceedingly 
quick  in  its  motions.  It  belongs  to  the  same  family  as.  the 
two  species  of  blind  fishes  found  in  the  cave.  He  also  ob- 
tained five  specimens  of  four  species  of  fishes  that  were  in 
every  respect  identical  with  those  of  the  Green  River^  show- 
ing that  the  river  fish  do  at  times  enter  the  dark  waters  of 
the  cave»  and  when  once  there  apparently  thrive  aa  well  as 
the  regular  inhabitants.  A  large  number  of  the  white  blind 
fishes  were  also  procured  from  the  Mammoth  Cave,  and  from 
other  subterranean  streams.  In  one  stream  the  blind  fishes 
were  found  in  such  a  position  as  to  show  that  they  could  go 
into  daylight  if  they  chose ;  while  the  fact  of  finding  the 
Chologaster  in  the  waters  of  the  Mammoth  Cave,  where  all 
is  utter  darkness,  proves  that  animals  with  eyes  flourish  there, 
and  is  another  evidence  that  color  is  not  dependent  on  light. 
Mr.  Putnam  found  the  same  array  of  facts  in  regard  to  the 
cray-fish  of  the  cave,  one  species  being  white  and  blind,  while 
another  species  had  large  black  eyes,  and  was  of  various 
shades  of  a  brown  color.  A  number  of  living  specimens  of 
all  of  the  above-mentioned  inhabitants  of  the  waters  of  the 
cave  were  successfully  brought  to  Massachusetts  after  hav- 
ing been  kept  in  daylight  for  several  weeks,  showing  that  all 
the  blind  cave  animals  do  not  die  on  being  exposed  to  light, 
as  has  been  stated.  

THE   AGENCY   OF  ATMOSPHEBIC  FBESSUBB   IN   CAUSING  THE 
UNION   OF  THE  JOINTS   OF  THE  HUMAN  BODY. 

The  agency  of  atmospheric  pressure  in  securing  the  union 
of  the  joints  of  the  body  has  long  been  appreciated,  although 
it  has  been  thought  that  a  puncture  of  the  capsule  connect- 
ing the  joints,  by  thus  admitting  air,  would  materially  affect 
this  action.  Professor  Aeby,  of  Berne,  however,  has  an- 
nounced, as  the  result  of  a  large  number  of  experiments,  that 
in  the  greater  number  and  the  most  important  of  the  joints 
of  the  human  body  the  atmospheric  pressure  is  fully  adequate 
to  retain  the  surfaces  of  the  constituent  bones  in  contact,  even 
after  the  division  of  all  the  soft  parts,  including  the  capsule. 
This  statement  is  true  oi  the  shoulder,  elbow,  and  wrist,  as 
well  as  of  the  hip,  knee,  and  ankle  joints,  and  the  experiment 
succeeds  in  nearly  every  natural  position  of  the  joint,  so  that 
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the  extremity  below  any  particular  articulation  can  be  made 
to  swing  within  its  normal  limits  of  flexion,  supported  by 
the  pressure  of  the  air  alone.  Thus,  as  Professor  Aeby  ex- 
presses it,  '^  When  it  is  found  that  the  arm  will  hang  com- 
pletely disarticulated  in  the  shoulder-joint,  the  fore-arm  in 
the  elbow-joint,  or  the  hand  and  fingers  in  their  respective 
joints,  no  further  proof  is  required  that  the  ordinary  teach- 
ing with  regard  to  the  relation  of  air-pressure  to  the  joints 
is  entirely  erroneous."  Dr.  F.  Schmid  has  also  lately  found 
by  experiment  that  the  atmospheric  pressure  which  retains 
the  surfaces  of  the  hip-joint  in  contact  is  not  only  sufficient 
tQ  support  the  lower  extremity,  unaided  by  muscles  or  liga- 
ments, but  even  to  carry  an  additional  burden  equal  to  a 
third  part  of  the  weight  of  the  leg. — 20  A^  May  15, 1 875, 529. 

THS  PHYSIOLOGICAL  ACTION   OF  LIGHT. 

In  a  memoir  on  the  physiological  action  of  light,  by  Fro* 
fessors  Dewar  and  M^Kendrick,  these  authors  have  especially 
directed  their  attention  to  the  effect  produced  on  the  retina 
and  optic  nerve.  Their  inquiry  divided  itself  into  two  parts : 
first  to  ascertain  the  electro-motive  force  of  the  retina  and 
the  nerve;  and,  second,  to  observe  whether  this  were  altered 
in  amount  by  the  action  of  light.  They  conclude  that  the 
action  of  light  is  such  as  to  alter  the  amount  of  the  electro- 
motive force  to  the  extent  of  from  three  to  seven  per  cent, 
of  the  total  amount,  so  that  a  strong  flash  of  light,  lasting 
the  fraction  of  a  secobd,  produces  a  marked  effect.  A  lamp 
held  at  a  distance  of  four  or  five  feet,  and,  equally,  the  light 
of  a  small  gas  flame,  after  passing  through  a  depth  of  twelve 
inches  of  a  solution  of  salts  of  copper  and  potash,  also  pro- 
duce sensible  effects^  When  a  diffuse  light  is  allowed  to  fall 
on  the  eye  of  a  frog,  after  the  latter  has  amved  at  a  tolera- 
bly stable  condition,  the  natural  electro-motive  power  is  in 
the  first  place  increased,  then  diminished.  The  effects  in 
question  are  caused  by  those  rays  of  light  that  appear  to  be 
the  least  luminous — ^namely,  the  yellow  and  the  green. — 1  Ay 
XXIX.,  258.  

AaD   07  THB   GA6TBIC  JUICB. 

Dr.  Boberteau  has  lately  ascertained  that  the  acidity  of 
the  gastric  juice  is  due  to  hydrochloric  acid,  and  not  to  lactic 
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acid.  This  question  has  been  the  subject  of  much  discus- 
sion between  rival  experimentera.  According  to  Professor 
Wurtz,  when  lactic  acid  is  met  with  in  the  stomach  it  is  the 
result  of  an  impaired  digestion. — 2  -4,  February  26, 1876, 154. 

BESEARCHES   OX  THE  SECRETION  OF  HONEY. 

Dr.  Reichenau  has  been  engaged  in  an  inquiry  as  to  whether 
honey  and  other  industrial  products  of  the  bees  are  obtained 
directly  from  the  food  of  the  insects,  or  are  products  elab- 
orated by  the  organism.  He  has  not  completed  his  research ; 
but  as  of  three  albuminoid,  nitrogenous  substances  found  in 
the  honey,  one,  coagulable  by  heat,  does  not  occur  in  the 
juice  of  the  flowers,  he  infers  that  it  is  a  true  secretion  by 
the  bee,  which  becomes  mixed  with  the  nectar.  Honey 
is,  therefore,  strictly  a  nitrogenous  body,  and  not  simply  a 
carbo-hydrate.  In  purified  beeswax  nitrogen  was  found  to 
the  extent  of  0.597  per  cent. — 15  -4,  February  6, 1875, 196. 

ELECTRIC  CUEBENTS  AND  THE  FERTILIZED  EGOS  OF  FROGS. 

M.  Onimus,  in  a  communication  to  the  Biological  Society 
of  Paris,  has  made  known  the  results  of  experiments  on  the 
effect  of  the  opposite  poles  of  the  electric  current  in  the  ger* 
mination  of  the  fertilized  eggs  of  the  frog,  from  which  it  ap- 
peal's that  those  which  were  placed  on  the  side  of  the  nega- 
tive pole  are  developed  more  speedily  than  those  by  the  side 
of  the  positive  pole.  He  also  found  that,  by  the  use  of  elec- 
trodes other  than  platinum,  metallic  salts  were  deposited  in 
the  eggs. 

LEUCITHINB  AND  CEBEBBINE. 

Gobley  has  published  an  account  of  a  renewed  examina- 
tion of  two  bodies  named  leucithine  and  cerebrine,  found  to- 
gether in  the  yolk  of  egg  and  in  brain  substance,  leucithine 
being  subsequently  detected  in  human  yenous  blood,  eggs, 
milt  of  carp,  and  in  milk.  It  appears  that  the  substance  ob- 
tained by  Liebreich,  of  Berlin,  in  brain  matter,  containing 
phosphorus  and  nitrogen,  and  to  which  he  gave  the  name  of 
protagon,  is  really  composed  of  these  two  substances ;  while 
the  organic  base  found  by  treatment  of  this  brain  matter, 
and  called  by  him  neurine,  is  simply  the  product  of  the  de- 
composition of  leucithine,  which  when  separated  is  a  homo- 
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gencouSy  translucent,  soft  substance.  When  heated  it  swelU, 
and,  if  the  temperature  be  high  enough,  gives  off  ammoniacal 
vapors.  It  is  insoluble  in  water,  but  dissolves  in  sether,  chloro- 
form, carbon-sulphide,  and  benzine.  Cerebrine  exists  in  brain 
matter,  from  which  it  is  extracted  by  boiling  alcohol.  It  is 
treated  with  sether  to  remove  the  fatty  matter,  and  purified 
from  leucithine  and  lime-phosphate  by  repeated  solution  in 
boiling  alcohol.  It  is  a  solid,  inodorous,  colorless  body,  and 
is  but  little  affected  by  aether. — 21  -4,  Septemberyl Si 4^901, 

QASBS  IN  THE  COAGULATION  OF  THE  BLOOD. 

As  the  result  of  some  recent  investigations  by  Messrs.  Mat- 
thieu  and  Urbain  upon  the  part  which  the  gases  play  in  the 
coagulation  of  blood,  these  gentlemen  announce  that  carbonic 
acid  is  the  agent  of  spontaneous  coagulation ;  and  that,  dur- 
ing life,  the  obstacle  to  this  coagulation  resides  in  the  blood 
corpuscles,  which  have  as  their  special  function  the  fixation 
not  only  of  the  oxygen,  but  also  of  the  carbonic  acid  in  the 
blood.  As  a  result,  the  coagulating  action  of  this  gas  can 
not  be  exerted  in  physiological  conditions.  The  blood  which 
returns  from  glandular  organs,  especially  from  the  kidneys, 
is  incoagulable,  and  contains  very  little  carbonic  acid.  If 
the  removal  of  carbonic  acid  from  the  blood  be  favored  by 
simple  exosmose,  coagulation  will  not  take  place ;  yet,  if  it 
be  placed  in  an  atmosphere  of  carbonic  acid,  coagulation 
rapidly  sets  in.  The  clots,  however,  are  softer  than  those 
which  form  in  air,  rendering  it  probable  that  oxygen  influ- 
ences their  consistence.  Lastly,  certain  neutral  salts  impede 
or  prevent  coagulation,  but  such  salts  fix  a  notable  volume 
of  carbonic  acid,  and  thus  withdraw  it  from  the  bjood. — 16 
-d,Oe<oier  21,1874,491.     

WIND  PRESSURES  IN  THE  HUMAN  CHEST. 

The  new  Physical  Society  of  London  seems  to  have  ex- 
tended its  attention  to  the  dynamics  of  physiological  phe- 
nomena. Dr.  Stone  having  recently  read  a  paper  befoi*e  it  on 
wind  pressures  in  the  human  chest  during  performance  on 
wind  instruments.  The  author's  object  was  to  ascertain, 
first,  what  was  the  extreme  height  of  a  column  of  water 
which  could  be  supported  by  the  muscular  act  of  expiration 
transmitted  by  the  lips.    This  was  found  to  be  about  six 
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feet.  Second,  what  was  the  actaal  pressure  corresponding  to 
the  full  production  of  a  note  on  each  of  the  principal  wind 
instruments.  It  was  found  that  with  the  majority  of  instm- 
ments  the  pressure  required  for  the  high  notes  is  considerably 
greater  than  that  required  for  the  low  notes,  each  instrument 
having  a  pressure  ratio  of  its  own.  The  clarionet  is  an  ex- 
ception to  the  rule.  

THE  DIAMETEB  OF  THE  £ED  GL0BUJJE8  OF  BLOOD. 

It  has  frequently  been  maintained  by  Dr.  Woodwai*d  and 
others  of  the  best  microscopists  that  in  general  the  micro- 
scope alone  does  not  enable  one  to  decide,  by  means  of  the 
dimensions  of  the  red  globules  in  blood,  whether  a  blood 
stain  belongs  to  the  human  subject  or  to  some  other  of  the 
mammalia.  Additional  light  has  been  thrown  upon  this  sub- 
ject by  the  recent  researches  by  Bershon  and  Perrier.  They 
find  that  the  red  globules  in  the  adult,  when  fresh,  have  a 
normal  diameter  of  0.0088  millimeter.  In  dried-np  stains, 
however,  the  dimensions  are  as  small  as  0.0070  millimeter. 
In  the  new-born  babe  many  globules  are  found  as  small  as 
0.0030,  while  many  others,  on  the  other  hand,  surpass  the 
normal  limit,  and  are  as  much  as  0.0090.  Thus  out  of  120 
globules  taken  at  chance  from  three  subjects  the  dimensions 
were  as  follows: 


Hillimeter. 
2  globales 0.0031 

2  "  0.0043 

17  "  0.0050 

11  "  0.0066 

82  " 0.0063 

6  "  0.0065 


Millimeter. 
4  globules 0.0068 


14 
6 

19 
2 
5 


0.0075 
0.0081 
0.0087 
0.0091 
0.0093 


We  see  from  this  the  absurdity  of  pretending  that  in  any 
case  whatever  of  chemico- legal  research  the  microscopist 
should  pretend  to  decide  as  to  the  character  of  the  blood- 
stains.—-Bi^fo^w  Hebdomadaire^  XVI.,  44. 

THE   GASES   OF  THE   BLOOD. 

In  a  paper  by  Matthieu  and  Urbain  upon  the  gases  of  the 
blood,  it  is  stated  that  repeated  bloodlettings  in  dogs  caused 
an  increased  diminution  of  the  percentage  of  oxygen  con- 
tained in  the  arterial  blood,  and  exercised  but  little  influence 
upon  the  nitrogen  and  the  carbonic  acid.    In  the  course  of 
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these  experiments  they  ascertained  that  there  was  one  half 
per  cent,  of  hydrogen  in  venous  blood,  but  none  in  arterial. 
Outside  heat,  was  found  to  have  a  great  influence  upon  the 
oxygen  of  the  brterial  blood,  its  amount  being  much  dimin- 
ished after  exposure  to  a  high  external  temperature,  although 
the  number  of  respirations  per  minute  is  raised  thereby.  It 
would  seem  that  increasing  temperature  decreases  the  en- 
dosmotic  interchange  of  gases  through  the  pulmonary  mu- 
cous membrane,  which  has  a  greater  influence  in  determining 
the  amount  of  oxygen  in  arterial  blood  than  the  opposing  fact 
of  increased  respiration.  The  lowering  of  the  temperature 
was  accompanied  by  an  augmentation  of  carbonic  acid.  The 
amount  of  oxygen  was  dependent  upon  the  activity  of  respira- 
tion, the  increase  of  bodily  temperature  being  at  first  followed 
by  a  decrease,  and  soon  after  it  an  increase  of  carbonic  acid 
in  the  venous  blood.  Oxygenation  takes  place  in  the  capilla- 
ries, and  not  in  the  larger  vessels. 

In  death  from  cold  there  is  a  decrease  in  the  consumption 
of  oxygen,  and  but  little  difference  in  the  composition  of  the 
arterial  and  venous  blood.  In  death  from  heat  there  is,  how- 
ever, an  enormous  consumption  of  oxygen,  and  eventually 
the  venous  blood  contains  but  little  of  the  gas.  The  mus- 
cles become  very  acid,  which  was  the  cause  of  their  speedy 
and  pronounced  post-mortem  rigidity.  —  21  A^  August  21, 
1874, 809.  

THE  PIGMENT  SCALES  OF  THE  BLOOD. 

Dr.  J.  6.  Richardson  makes  an  interesting  suggestion  as  to 
the  origin  and  nature  of  the  s6- called  ^'pigment  scales  or 
flakes"  6i  the  blood.  He  says :  *'  I  call  attention  to  an  egre- 
gious error,  by  which  several  microscopists  of  acknowledged 
ability  have  been  ensnared,  namely,  a  belief  in  the  impor 
tance  of  the  ^  pigment  cells '  or  ^  scales '  described  by  Frerichs, 
of  Berlin,  as  occurring  in  the  blood ;  of  similar  bodies  found 
by  Drs.  Meigs  and  Pepper,  of  this  city,  under  like  circum- 
stances ;  and  of  the  pigmentary  particles,  or  celluloids,  fig- 
ured by  Dr.  William  Roberts,  of  Manchester,  England — all  of 
which  I  assert  to  be  simply  and  solely  accurmdationa  of  dirt 
(especially  the  remains  of  red  blood  corpuscles)  in  the  little 
excavations  or  slides  in  ordinary  use." 

Dr.  Roberts  observes :  "  I  have  been  in  the  habit  of  ob- 
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serving  these  objects  for  many  years,  and  have  I'egarded 
them  as  derivations  of  hsemation ;  but  how  they  come  to  as- 
sume their  pecaliar  forms  I  am  at  a  loss  to  conjecture." 
Dr.  Richardson  adds  to  this :  "  WitU  him,  I  believe  them  to 
be  derivatives  of  hsemation,  but  only  by  the  rubbing  proeeu 
detailed  above;  and  I  trust  that  my  ^conjecture'  how  these 
h»mative  flakes  ^come  to  assume  their  peculiar  forms'  may 
be  satisfiwstory.''  

NEW  SUBSTANCE  IN  UBINE. 

Messrs.  Mnscnlus  and  Mering  announce  that  they  have  dis- 
covered a  new  substance  in  urine,  after  taking  hydrate  of 
chloral.  This  body,  to  which  they  give  the  name  of  uro- 
chloralic  acid,  is  in  the  form  of  isolated,  star-shaped  crystals, 
soluble  in  alcohol,  but  almost  insoluble  in  pure  ether.  The 
discovei*ers  class  this  acid  among  the  substances  which,  be- 
ing introduced  into  the  organism,  combine  chemically  with 
some  product  of  the  system,  and  thus  pass  into  the  urine. 
Benzoic  acid  is  the  type  of  the  group,  which,  in  combining 
with  glycocol,  is  eliminated  in  the  form  of  hippuric  acid. — 
12  B,  May  16, 420.  

IS  SEX  DISTINGUISHABLE  IN  EGG-SHELLS? 

It  has  ever  been  a  desideratum  with  country  housewives 
and  dealers  in  poultry  to  distinguish  the  sex  which  may  re- 
sult from  given  eggs,  and  to  apportion  accordingly  in  the 
nest.  M.  Genin  has  lately  made  a  communication  to  the 
French  Academy  of  Sciences,  in  which  he  claims  ability  to 
always  separate  them,  and  to  have  verified  his  hypothesis  by 
the  experience  of  several  years.  The  eggs  containing  the 
germs  of  males,  he  says,  have  wrinkles  at  their  smaller  ends, 
while  those  containing  females  are  smooth  at  the  ends.  We 
simply  give  this  for  what  it  is  worth,  and  with  a  caution  not 
to  place  implicit  confidence  in  it.  Indeed,  the  probability 
from  analogy  is  against  the  claim.  It  will,  however,  do  no 
harm  to  bear  it  in  mind,  and  it  will  be  woi*th  while  to  make 
observations  to  verify  or  disprove  it.  The  difficulty  will 
consist  in  following  up  the  egg  through  hatching  out,  and 
until  the  determination  of  the  sex  can  be  obtained.  M.  Oenin 
does  not  tell  us  how  to  do  this.  The  observations  might  be 
'  continued  by  any  person  in  this  way :  The  hatching  of  the 
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wrinkled  egg  should  be  watched  for  at  term  time,  and  on 
liberation  (which  might  be  assisted  by  the  experimenter) 
marked,  for  example,  by  the  excision  of  the  claws  or  tips  of 
one  of  the  toes  (varying  the  toe  cut  with  the  individual),  while 
those  from  smooth  eggs  could  be  allowed  to  remain  unmuti- 
lated.  If  the  coincidence  between  the  character  of  the  egg 
and  the  sex  of  the  bird  should  then  be  confirmed  invariably, 
as  alleged,  in  say  a  hundred  cases,  the  demonstration  of  the 
truth  of  the  hypothesis  would  be  complete,  and  entirely  re- 
moved from  the  chance  of  irrelative  or  accidental  coincidence. 
The  egg  cases  should  be  kept  for  future  reference  and  obser- 
vation.   

HBNTAL  ABIUTT  OV  DIFFERENT  RAGES. 

As  the  result  of  a  laborious  experimental  investigation 
into  the  intellectual  capacity  and  development  of  children  of 
different  races  inhabiting  the  island  of  Jamaica,  Mr.  Houzeau 
concludes,  first,  that  there  is  in  each  child  a  different  degree 
of  intellectual  proficiency,  though  these  individual  diffbrences 
are  much  less  than  might  be  anticipated ;  second,  that  an  un- 
equal rate  or  speed  of  improvement  does  not  belong  espe- 
cially to  any  race ;  third,  that  the  rate  of  improvement  is 
due  almost  entirely  to  home  influence,  namely,  to  the  rela- 
tive elevation  of  the  parental  circle  in  which  the  children 
live.  On  the  other  hand,  Mr.  Lindsay  concludes,  as  the  re- 
sult of  his  observations,  that  at  or  up  to  a  certain  age  girls 
are  as  quick  as,  or  quicker  than,  boys,  at  learning  or  repeat- 
ing lessons,  but  that  female  superiority,  so  far  as  it  exists,  is 
usually  confined  to  school  life ;  second,  that  up  to  a  certain 
point  there  is  the  closest  parallelism  between  the  mental  en- 
dowments of  the  human  child  and  sundry  other  animals;  in 
some  cases,  even,  the  comparison  is  in  favor  of  the  animals ; 
and  yet  that  we  have  no  reason  for  supposing  that  any  of 
these  will,  at  the  best,  ever  attain  to  even  the  average  of  the 
intellectual  and  moral  development  of  man. — 12  A^  X.,  272. 

ON  THE   EVAPORATION  FROM  THE   HUMAN  SKIN. 

In  order  to  determine  how  far  the  exterior  circumstances, 
as  temperature,  moisture,  the  wind,  etc.,  affect  the  quantity  of 
water  that  passes  from  the  human  system  in  the  form  of  per- 
spiration, an  investigation  has  been  made  by  Erismann,  under 
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the  saperintendence  of  Yoigt.  By  means  of  apparatus  of  his 
own  construction  he  has  been  able  to  measure  the  amount  of 
perspiration  in  different  portions  of  the  human  body.  He 
£nds  that  the  most  important  element  in  reference  to  the  at* 
mosphere  is  its  relative  humidity,  an  increase  in  the  relative 
humidity  corresponding  to  a  decided  diminution  in  the  quan- 
tity of  perspiration.  Of  less  importance  is  the  influence  of  the 
temperature.  An  increase  of  temperature  acts  not  so  much 
directly  by  increasing  the  capacity  of  the  air  for  moisture  as  it 
does  indirectly  by  first  of  all  bringing  about  some  changes  in 
the  skin,  increasing  the  supply  of  water  at  the  surface  whence 
the  evaporation  takes  place.  The  ventilation,  or  the  wind,  has 
also  a  very  decided  influence,  the  increase  in  ventilation  cor- 
responding to  an  increase  in  evaporation.  There  is  consider- 
able interest  in  his  experiments  on  the  influence  of  clothing 
upon  perspiration,  as  showing  that  the  clothed  arm  is  subject 
to  variations  in  the  amount  of  perspiration,  which  are  de- 
pendent upon  the  exterior  influences  of  the  air,  as  is  the 
case  with  the  naked  arm.  Clothing,  in  fact,  does  not  di- 
minish, but  is  rather  favorable  to  the  evaporation  of  water 
from  the  surface  of  the  body. — 19  C,  VIII.,  175. 

VEBTEBBATES  FOUND  IN  THE  DEPOSITS  OF  THE  EOCENE  LAKE 

IN  NEW  MEXICO. 

Professor  Cope,  in  a  preliminary  report  to  Lieutenant 
Wheeler,  in  charge  of  the  United  States  Geographical  Sur- 
vey west  of  the  one  hundredth  meridian,  enumerates  eighty- 
three  species  of  the  vertebrate  animals  as  having  been  dis- 
covered by  him  in  the  deposits  of  the  eocene  lake  that  once 
covered  the  northern  and  western  parts  of  New  Mexico* 
Of  these  eight  are  fishes,  twenty-four  reptiles,  and  fifly-one 
mammals.  Of  the  whole  number,  fifty-four  species  were  in- 
troduced for  the  first  time  to  the  notice  of  scientists.  This 
fauna  is  nearly  related  to  that  of  the  eocene  of  Wyoming  in 
many  respects,  but  differs  in  the  distribution  of  many  of  the 
genera.  Thus  Pakosyops  agenua^  abundant  in  Wyoming,  is 
not  found  in  New  Mexico,  while  JBcUhmodon^  which  does  not 
occur  in  the  Bridger  beds  of  Wyoming,  is  the  most  abundant 
type  in  New  Mexico,  parts  of  over  one  hundred  and  fifty  in- 
dividuals belonging  to  seven  species  having  been  found  by 
Professor  Cope.    Small  tapiroid  animals  of  the  genus  Oro- 
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hippus  are  abundant,  and  at  least  eleven  species  of  lemurian 
monkeys  were  found.  The  carnivorous  animals  discovered 
number  eleven  species,  some  of  which  were  as  large  as  the 
jaguar,  or  larger.  They  are  all  quite  distinct  from  living 
genera  excepting  one  genus,  which  is  related  to  the  Asiatic 
civet.  Some  very  small  insectivora  were  also  found,  one  of 
which  is  not  larger  than  a  small  shrew.  The  waters  of  the 
lake  abound  in  turtles,  crocodiles,  and  gar-fishes. 

A   STRANGE  BACE   OF  PEOPLE  DISCOVERED  IN  INDIA. 

The  report  of  the  Indian  Trigonometrical  Survey  contains 
matter  of  exceptional  ethnological  interest  in  its  account  of 
an  odd  people  living  in  the  hill  jungles  of  the  western  Ghats, 
to  the  southwest  of  the  Polanei  Hills.  Stories  had  been 
heard  of  a  strange  dwarfish  people  in  the  southwestern  cor- 
ner of  the  Tinnevelly  district,  but  it  was  not  until  recently 
that  any  thing  definite  was  known  about  them,  when  Mr. 
Bond,  a  member  of  the  survey,  secured  an  interview  with  a 
man  and  woman.  Of  these  the  man  was  supposed  by  Mr. 
Bond  to  be  twenty-five,  and  the  woman  eighteen  years  old. 
The  man  is  four  feet  six  inches  high,  twenty-six  and  a  quarter 
inches  round  the  chest,  and  eighteen  and  a  half  inches  hori- 
zontally round  the  head  over  the  eyebrows.  He  has  a  round 
head,  coarse,  black,  woolly  hair,  and  a  dark-brown  skin.  The 
forehead  is  low  and  slightly  retreating;  the  lower  part  of 
the  face  projects  like  the  muzzle  of  a  monkey ;  and  the  mouth, 
which  is  small  and  oval,  with  thick  lips,  protrudes  about  an 
inch  beyond  his  nose.  He  has  short  bandy-legs,  a  compara- 
tively long  body,  and  arms  that  extend  almost  to  his  kneea. 
The  back,  above  the  hips,  .is  concave,  making  the  buttocks 
appear  to  be  much  protruded.  The  hands  and  fingere  are 
dumpy,  and  always  contracted,  so  that  they  can  not  be  made 
to  stretch  out  quite  straight  and  fiat ;  the  palms  and  fingers 
are  covered  with  thick  skin  (more  particularly  the  tips  of  the 
fingers),  and  the  nails  are  small  and  imperfect  The  feet  are 
broad,  and  thick-skinned  all  over.  The  hairs  of  his  mustache 
are  of  a  grayish-white,  scanty  and  coarse,  like  bristles,  and 
he  has  no  beard. 

The  woman  is  four  feet  six  and  a  half  inches  high,  twenty- 
seven,  inches  round  the  chest  above  the  breasts,  and  nineteen 
(ind  a  half  horizontally  round  the  head  above  the  brows;  the 
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color  of  the  skin  is  sallow-,  or  of  a  nearly  yellow  tint ;  the 
hair  is  black,  long,  and  straight,  and  the  features  well  form- 
ed. There  is  no  difference  between  her  appearance  and  that 
of  the  women  common  to  that  part  of  the  country.  She  is 
pleasant  to  look  at,  well  developed,  and  modest.  Their  only 
dress  is  a  loose  cloth,  and  they  eat  flesh,  but  feed  chiefly  on 
roots  and  honey.  They  have  no  fixed  dwelling-places,  but 
sleep  in  any  convenient  spot,  generally  between  two  rocks,  or 
in  caves  near  which  they  happen  to  be  benighted.  They 
make  a  fire,  and  cook  what  they  have  collected  during  the 
day,  and  keep  the  fire  burning  all  night  for  warmth,  and  to 
frighten  away  wild  animals.  They  worahip  certain  local  di- 
vinities of  the  forest — ^R&kas,  or  R&kari,  and  Pe,  after  whom 
the  hill  is  named  P6-malei.  The  woman  cooks  for  and  waits 
on  the  man,  eating  only  after  he  is  satisfied. — 12  A^  May  27, 
1875,73.  

BOTD  DAWKINS'S  "CAVE  HUNTING." 

According  to  a  review  by  the  AthenoBmn  of  Boyd  Dawkins's 
**'  Cave  Hunting,"  the  evidence  of  the  cave  deposits  indicates 
the  following  facts, as  far  as  our  knowledge  extends:  *^The 
climate  and  geography  of  Europe  in  ancient  times  were  al- 
together different  from  those  of  the  present  day.  We  may 
infer,  with  a  high  degree  of  probability,  that  a  paleolithic 
people  migrated  from  the  East  into  Europe  along  with  the 
peculiar  pleistocene  fauna  in  the  preglacial  age,  and  disap- 
peared with  the  same  arctic  mammalia,  leaving  behind  them 
as  their  representatives  the  Esquimaux,  who  were  cave-dwell- 
ers, and  occupied  themselves  in  hunting  and  fishing,  and  sup- 
porting life  in  a  rigorous  climate. 

*' An  indefinite  interval  of  time,  which  can  not  be  measured 
by  years,  separated  those  paleolithic  peoples  from  their  suc- 
cessors of  the  prehistoric  times.  These  latter,  or  neolithic  peo- 
ple, arrived  also  from  the  East  along  with  cereals  and  domes- 
tic animals.  They  were  cave-dwellers,  and  also  used  caves 
as  sepulchres,  and  we  know  more  of  them  than  of  their  fore- 
runners. They  were  non-Aryan,  swarthy  (melanochroi),  doli- 
chocephalic, and  short,  and  distinguished  in  many  instances 
by  picUyctiemism  (a  peculiar  flattening  of  the  shin).  They 
were  pastoral,  herdsmen  and  farmers ;  and,  when  caves  were 
not  to  be  obtained,  they  buried  their  dead  in  chambered 
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cairns.    They  disappeared,  and  left  as  their  representatives 
the  Basques,  Berbers,  and  Kabyles. 

*^  Another  wave  of  migration  swept  over  Europe  from  the 
East,  this  time  Aryan,  fair  {QsayUhochroi)^  brochycephalic,  tall, 
broad-shoaldered  Celts,  who  brought  with  them  metallurgic 
skill,  bronze  and  iron,  and  a  higher  stage  of  civilization.  The 
ancient  Basque  continent  was  submerged  by  the  Celtic  pop- 
ulations advancing  steadily  westward,  and  certain  parts  of  the 
non-Aryan  peoples  were  left  insulated,  as  the  Ligurian8,Sikani, 
Sardinians,  etc.  Similarly  the  BelgsB  invaded  the  Celts,  and 
the  Germans  in  their  turn  pressed  southward  and  westward 
on  the  Belg»,  driving  away  or  absorbing  the  inhabitants  of 
the  regions  they  conquered." — 15  -4,  No,  2458,  Dec  5, 1874. 

HITHAN   FIOUBB    ENGSAYXD    ON    REINDEER   HORN  FROM   THE 

GAVE   OF  LAROCHE-BERTHIER. 

Among  recent  discoveries  in  the  reindeer  caves  of  France 
is  that  of  a  human  figure  engraved  upon  a  reindeer  horn,  found 
in  the  cave  of  Laroche-Berthier,  of  apparently  the  same  epoch 
as  that  of  the  Madeleine.  This,  although  very  rude  in  its 
execution,  as  figured  by  De  Launay,  is  yet  quite  recognizable. 
It  is  not,  however,  of  a  character  to  give  us  any  idea  of  the 
general  appearance  of  the  people  of  its  day. — 20^,  1875, 192. 

HR.  GEORGE    LATIMER'S    ARCH^OLOGICAL   COLLECnON    FROM 

PORTO  RICO. 

A  very  interesting  and  important  addition  to  the  ethnolog- 
ical branch  of  the  National  Museum  at  Washington  has  late- 
ly been  made  in  the  form  of  a  large  collection  of  objects  of 
stone  from  Poito  Rico.  This  was  gathered  during  a  period 
of  many  years  by  Mr.  Qeorge  Latimer,  an  American  citizen 
residing  in  that  place,  who  spared  no  pains  nor  expense  to 
secure  whatever  could  be  obtained  from  the  ancient  graves 
in  the  island.  The  most  noticeable  features  in  the  series  con- 
sist of  about  fifty  oval  stone  rings  of  much  the  size  and  shape 
of  horse-collars,  all  variously  carved  and  ornamented. '  There 
are  also  many  statuettes,  carved  heads,  triangular  stones  with 
faces  of  animals  carved  at  either  end,  some  pottery,  and  nu- 
merous axes  and  chisels — some  of  exquisite  beauty,  and  pol- 
ished to  the  highest  degree.  Many  of  them  arc  of  the  green 
jado  so  much  sought  after  by  archaeologists.    Numerous  ap- 
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plications  have  been  made,  and  large  sums  of  money  offered 
by  foreign  societies  for  this  collection ;  bat  Mr.  Latimer  de- 
clined to  give  any  indication  as  to  its  proposed  destination, 
and  not  until  after  his  decease,  in  November  last^  was  it  as- 
certained that  he  had  left  it  to  the  National  Museum.  The 
collection  filled  twenty-six  boxes  and  barrels.  It  was  care- 
fully packed  by  the  executors,  and  transmitted  to  Wash- 
ington.   

THE   LOWEST  OF  KNOWN  HUMAN  FOBMS. 

The  lowest  of  known  human  forms  is  represented  by  a 
lower  jaw  discovered  several  years  ago  in  a  cave  near  Nau- 
lette,  Belgium.  It  possesses  the  massive  form  characteristic 
of  monkeys,  and,  like  those  animals,  has  large  canine  teeth 
and  little  or  no  chin.  There  is,  on  the  other  hand,  no  inter- 
ruption in  the  dental  series,  thus  resembling  man.  It  was 
for  some  time  denied  that  this  jaw  is  human,  but  it  is  now 
fully  admitted  to  be  such.  Unfortunately  the  remainder  of 
the  skull  is  unknown.  Subsequently  a  portion  of  a  cranium, 
with  other  bones  of  man,  were  discovered  in  a  volcanic  de- 
posit near  Denise,  near  Puy-en-Velay,  whioh  were  thought  to 
indicate  an  inferior  type,  and  one  contemporary  with  the  ac- 
tivity of  the  volcanoes  of  that  region.  When  the  French 
Scientific  Congress  met  at  Puy,  these  remains  elicited  much 
discussion,  and  their  antiquity  was  denied.  Specimens  of 
different  form  and  character  were  produced  which  were  im- 
bedded in  the  same  material,  but  were  apparently  modem. 
Recently  Dr.  Sauvage  has  given  the  subject  a  thorough  ex- 
amination. He  finds  that  the  last-mentioned  specimens  are 
of  doubtful  authenticity,  and  may  have  been  manufactured. 
The  original  ones  he  believes  to  have  been  buried  in  a  vol- 
canic eruption,  and  to  represent  a  race  contemporary  with 
the  activity  of  the  volcanoes.  The  cranium  is  of  the  same 
low  type  as  the  race  represented  by  the  Neanderthal  and 
Cannstatt  skulls,  having  thick  walls,  a  retreating  forehead, 
and  huge  superciliary  arches. 

STONE   KNIVES  WITH   HANDLES,  FEOM  THE   PAI-UTES. 

Among  objects  of  interest  lately  received  at  the  National 
Museum  in  Washington  are  thirty-six  stone  knives^  with 
handles,  obtained  by  Major  Powell  from  the  Pai-XJtes.    The 
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blades  are  oblqng  triangolar  and  oblong  tongae- shaped, 
acute,  two  or  three  inches  in  length,  and  so  much  resemble 
many  of  the  so-called  lance  and  arrow  heads  in  collections 
that  it  becomes  necessary  to  modify  our  views  as  to  the  lat- 
ter articles.  The  handles  are  three  to  five  inches  long,  and 
a  notch  half  an  inch  deep  at  one  end  receives  the  stone,  which 
is  held  in  place  by  a  tough  pitch  melted  into  the  slit  and 
aronnd  the  joint,  sinew  being  sometimes  wrapped  round  in 
addition.  

PBBHISTOBIC  REMAINS  FOUND  KEAB  SCHAFFHAUSEN. 

A  remarkable  deposit  of  prehistoric  remains  has  lately 
been  found  in  the  cavern  of  Th&ingen,  in  the  Canton  of 
Schaffhansen,  in  Switzerland.  Among  the  bones  of  animals 
met  with  were  those  of  the  European  fox,  and,  what  is  very 
remarkable  if  tnie,  those  of  the  American  fox  (Vnlpes  fulvtta)^ 
as  also  of  the  wolf,  the  dog,  the  brown  bear,  the  wild-cat,  the 
lion,  the  marmot,  the  European  hare,  the  reindeer,  the  ibex, 
the  chamois,  the  deer,  the  bison,  the  primitive  ox,  the  pig,  the 
horse,  the  elephant,  the  rhinoceros ;  and  of  birds,  those  of  the 
ptarmigan. 

There  wera  also  some  very  excellent  carvings,  upon  bone, 
of  the  horse,  representing  a  species  little  different  from  our 
own.  Three  distinct  deposits  were  found  in  this  cavern. 
The  lower  or  gray  layer  contains  the  bones  of  the  elephant, 
the  hairy  rhinoceros,  the  glutton,  and  the  £0.8  priscus.  The 
two  superior  layers  consisted  of  angular  fragments  and  rolled 
pebbles,  with  many  bones.  No  remains  of  human  industry 
are  found  in  the  middle  and  lowest  layei*s. — 1  JF^  October  15, 
1874,159.  

ABCHuEOLOGY  OF  THE  MAMMOTH  CAVE. 

A  new  phase  in  the  archsBology  of  the  United  States  is 
shown  by  the  researches  of  Mr.  Putnam  in  the  caves  of  Ken- 
tucky, as  he  has  found  that  noAny  of  the  caverns  there  were 
used  for  burial,  as  in  Europe,  and  that  others  were  used  for 
habitations.  Many  relics  and  skeletons  have  been  brought 
to  light  by  his  investigations,  and  further  research,  which 
will  be  carried  on  next  year  in  connection  with  the  geolog- 
ical 6ur\'ey  of  the  state,  will  undoubtedly  add  much  of  im- 
portance to  the  archaeology  of  our  country.     Enough  evi- 
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dence  has  already  been  obtained  to  prove  that  the  eaves  were 
very  extensively  used  by  an  early  race  of  men,  but  the  race 
to  which  the  remains  should  be  referred  is  not  yet  determined. 
In  his  investigations  in  the  vicinity  of  a  group  of  mounds  in 
Monroe  County,  Kentucky,  Mr.  Putnam  was  also  quite  fortu- 
nate in  finding  a  peculiar  mode  of  burial  that  has  not  before 
been  noticed,  inasmuch  as  the  bodies,  in  one  case  ten  in 
number,  were  baried  in  a  circular  grave,  made  by  placing 
erect  slabs  of  limestone  around  a  floor  laid  with  thin  stones. 
The  bodies  had  all  been  placed  in  the  grave  at  the  same 
time,  and  evidently  in  a  sitting  posture,  with  their  backs 
against  the  slabs.  The  skulls  show  a  race  remarkable  for 
the  shortness  of  their  heads,  and  in  one  case  at  least  exhibit- 
ed a  postenor  flattening.  The  bones  of  the  skeletons  were 
quite  thick  and  massive,  and  the  shin-bones  were  i*emarkab1y 
flat  

BPPICTKKCT  OF  ANCIENT  WEAPONS. 

An  interesting  experiment  was  recently  made  by  the  di- 
rector of  the  St.  Germain  Museum,  in  Paris.  Certain  imple- 
ments of  war,  constructed  from  designs  on  Trajan's  column, 
were  tested,  and  it  was  found  that  the  catapult  threw  arrows 
to  a  distance  of  800  yards,  and  hit  a  mark  regularly  each 
time  up  to  180  yards.  The  same  can  be  said  of  the  onagea, 
which  sent  stones  of  one  and  a  half  pounds  to  a  distance  of 
180  yards  with  astonishing  precision.  The  initial  velocity 
with  which  the  stones  were  sent  was  calculated  to  be  more 
than  sixty  yards  per  second. — 12  -4,  X.,  273. 

THE  SACRED  FIRES  OF  THE   PUEBLO  INDIANS   OF  TAOS. 

The  American  Sportsman  of  October  17  gives  an  interest- 
ing account  of  a  visit  to  the  Pueblo  Indians  of  Taos,  wherein 
the  author  describes  one  of  their  council  chambers,  or  f'  estu- 
fas,"  as  follows :  "  We  were  very  curious  to  enter  their  coun- 
cil chambers,  in  which  the  same  fire  is  kept  constantly  burn- 
ing for  Montezuma;  but  it  was  only  after  a  great  deal  of 
persuasion,  backed  up  by  a  promise  of  *  cuatros  reales,'  that 
the  ^  Capitas  de  la  Guerra'  consented  to  show  us  the  one  be- 
longing to  him  by  virtue  of  his  office.  We  descended  by  a 
long  ladder  to  the  chamber,  which  is  underground,  and  found 
ourselves  in  a  bee-hive-shaped  room  with  an  arched  ceiling. 
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All  around  the  wall  was  a  mnd  benchy  and  in  the  centre  was 
a  shallow  pit  containing  ashes,  with  fire. underneath.  Just 
behind  the  fire-place  was  an  altar,  shaped  like  the  upper  part 
of  a  cross,  and  built  of  mud.  The  entrance  to  this  curious 
room  is  defended  by  a  sort  of  stockade,  open  at  one  side,  the 
passage  being  just  large  enough  to  permit  a  person  to  pass. 
When  councils  are  held,  this  post  is  occupied  by  a  sentinel 
to  prevent  the  entrance  of  the  profane.  Our  friend,  the  war 
chief,  said  he  let  us  in  because  we  were  Americans,  but  that 
no  Mexican  should  ever  enter.  In  all,  we  found  five  or  six 
of  these  estnfas  in  the  village,  belonging  to  the  different  head 
men,  and  used  by  them  as  council  chambers." — American 
Sport&many  October  17, 1874. 

ANCIENT  MODES  OF  BUBIAL  AMONG  THE    INDIANS    OF    NOBTH 

CAROLINA. 

Mr.  Wilcox  communicates  to  the  Academy  of  Natural 
Sciences  of  Philadelphia  the  account  of  an  unusual  mode  of 
burial  which  was  formerly  practiced  among  the  Indians  of 
Noilh  Carolina.  He  states  that  in  numerous  instances  bur- 
ial-places have  been  discovered  where  the  bodies  had  been 
laid  with  the  face  up,  and  covered  with  a  coating  of  plastic 
clay  about  an  inch  thick.  A  pile  of  wood  was  then  placed 
on  top  and  fired,  consuming  the  body  and  baking  the  clay, 
which  retained  the  impression  of  the  body.  This  was  then 
lightly  covered  with  earth. — I^r.  Acad.  Nat.  ScL^  JPhHadel- 
phia,  1874, 166.  

KITCHEN-MIDDINa  IN  THE    ISLAND    OF    ST.  GE0B6E,  NEAB 

ATHENS. 

Dr.  Von  Ddcker  has  lately  announced  the  occurrence  of  a 
kitchen-midding  on  the  island  of  St.  Qeorge,  near  Athens. 
This,  however,  is  shown  by  Oaillardot  to  be  the  remains  of 
an  ancient  manufactory  of  Tyrian  dyes.  Other  shell  heaps 
of  a  similar  character  have  been  found.  One  of  them,  located 
on  the  site  of  ancient  Sidon,  is  a  bank  about  four  hundred 
feet  in  length,  consisting  entirely  of  the  remains  of  Murex 
trunculus^  and  other  species  like  it,  furnishing  a  valuable  dye. 
The  M.  iruneulus  is  known  to  have  yielded  the  most  precious 
coloring  matter  used  in  the  Tyrian  dye,  but  it  is  suggested 
that  the  species  was  employed  to  produce  the  various  other 
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shades,  sach  as  red,  yellow  shot  with  black,  etc. — ^15  AyO^Or 
ber  31, 1875, 488,  

DISCOVEBT  OF  ASCIXJST  W£IJU9    NSAB  ASHHX,  SHGLAKD. 

An  extremely  interesting  archteological  discovery  baa  late- 
ly been  made  near  Ashill,  in  England,  of  three  wells  on  the 
site  of  an  ancient  Roman  camp  at  Ovington,  the  mouths  of 
which  were  covered  with  solid  oaken  firamea  One  of  these 
was  excavated  to  the  depth  of  forty  feet,  and  in  it  were  found 
first  a  bronze  fibula,  some  Samian  ware,  broken  pottery,  stones, 
and  bones  of  cattle,  with  some  other  articles.  Lower  down 
the  contents  consisted  of  layers  of  urns,  of  which  fifty  were 
nearly  perfect,  and  most  of  them  of  great  beauty.  They  had 
been  carefully  let  down  into  the  hole,  some  of  them  inclosed 
in  baskets ;  and  the  urns  in  each  layer  were  arranged  in  dif- 
ferent ways.  At  the  lowest  level  several  of  the  urns  had 
still  attached  to  them  the  remains  of  the  cord  with  which 
they  were  let  down  into  position.  It  is  thought  that  these 
pits  were  formerly  used  for  sepulchral  purposes,  and  after- 
ward hastily  filled  in  with  rubbish  and  covered  up. — 16  Aj 
October  31, 1874, 488.  

HYDB  CLASK'S  COMPABISON   OF  AHBBICAN  AND  AGCADIAN 

LANGUA6SS. 

An  elaborate  paper  was  read  before  the  Anthropological 
Institute,  May  26, 1874,  by  Hyde  Clark,  and  has  since  been 
published  in  a  pamphlet,  entitled  ^'  Researches  in  Prehistoric 
and  Protohistoric  Comparative  Philology,  Mythology,  and 
Archaeology,  in  Connection  with  the  Origin  of  Culture  in 
America,  and  the  Accad  or  Sumerian  Families.'*  The  de- 
sign of  the  author  is,  in  his  own  words, "  to  bring  archaic 
philology  into  union  with  those  nascent  studies  of  anthro- 
pology, archaeology,  and  mythology  which  have  met  with  ac- 
ceptance and  popularity."  He  has  elsewhere  drawn  atten- 
tion to  the  similarity  between  the  Agaid  of  the  Nile  and  the 
Abkhass  of  the  Caucasus  with  the  Omagua  and  Guarani  of 
Brazil,  and  in  this  treatise  he  enforces  the  unity  of  the  race, 
and  the  history  of  migration,  by  reference  to  philological 
proofa  He  first  draws  attention  to  the  Pygmsean  and  other 
so-called  prehistoric  races  of  North  and  South  America,  of 
Africa,  and  of  the  islands  of  the  Pacific  Ocean,  and  then  by 
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parallels  of  caltnre  he  passes  from  tribes  of  the  Old  World 
to  those  of  the  New,  somewhat  similarly  to  the  plan  pursued 
by  E.  B.  Tylor  ia  tracing  the  growth  of  culture,  and  by 
Colonel  Lane  Fox  in  following  the  evolution  of  implements 
and  weapons.  He  regards,  for  philological  purposes,  Egyp- 
tian, Sumero-Peruvian,  Chinese,  Thibetan,  and  Dravidian  lan- 
guages as  protohistoric. 

In  the  prehistoric  period  an  idea  was  represented  by  three 
or  four  words,  and  a  word  stood  for  three  or  four  ideas.  "We 
find  that  words  are  interchangeable,  and  that  it  is  necessary 
to  study  their  morphology  for  the  purpose  of  understanding 
the  equivalents  or  real  connection  of  roots  in  various  lan- 
guages. In  no  department  is  this  better  illustrated  than  in 
animal  names.  Thus,  among  the  Aryans,  fire,  dog,  tiger, 
sun,  star,  and  snake  all  conform,  on  the  basis  of  their  de- 
vouring every  thing  which  they  seize.  Of  this  theory  the 
author  adduces  numerous  illustrations.  In  addition  to  re- 
semblance^  of  language  between  the  continents,  the  author 
enforces  his  opinions  by  parallels  of  racial  characters,  by 
similar  customs,  by  their  works,  and  by  their  religious  ob- 
servances.   

TH£  AirriQUITY  OF  HUMAN  BBMAINS. 

Mr.  Evans,  in  the  discussion  of  the  alleged  circumstances  of 
the  occurrence  .of  human  remains  in  deposits  indicating  the 
existence  of  man  prior  to  the  glacial  period,  is  of  the  opinion 
that  the  human  fibula  found  in  the  Victoria  Cave,  near  Settle, 
England,  is  hardly  enough  to  prove  such  antiquity,  as  this 
may  possibly  have  been  accidentally  redeposited  at  a  later 
period.  Mr,  Geikie,  however,  insists  that  the  paleolithic  de* 
posits  are  in  no  way  post-glacial,  but  are  generally  of  pre- 
glacial  and  interglacial  age.  Mr.  Evans  is  of  the  opinion 
that,  although  the  evidence  so  far  is  not  yet  satisfactory, 
there  is  no  reason  why  better  may  not  be  found,  and  he 
thinks  that  this  is  to  be  sought  for  in  a  warmer  climate  and 
among  a  more  luxuriant  vegetation. — 13  Ay  April  24, 1875, 
431.  

THE  SEMANGS,  A  PBIMmVE  RACE   IN  INDIA. 

The  Russian  Geographical  Society  has  received  a  letter 
from  Mr.  Miklucho-Maklay,  from  Singapore,  dated  April  13. 
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He  reports  that  in  the  Semangs,  a  primitive  and  nomad  race, 
gradually  disappearing  before  Chinese  and  Malay  civiliza- 
tion,  he  has  proved  the  existence  of  a  non-Malayan  and  a 
probably  Papuan  element.  He  is  about  returning  to  Russia 
for  the  purpose  of  publishing  the  I'esults  of  his  travels  in 
New  Guinea  and  other  parts  of  the  East  Indies. — 13  Ay  June 
12,1875,607.  

CRANIAL  AMULETS. 

Dr.  Prunieres,  in  1873,  found  in  the  dolmens  of  Marvejols 
(Loz^re)  some  skulls,  pierced,  and  in  their  cavities  small  rings 
of  polished  cranial  bones.  Since  this  discovery  the  attention 
of  others  has  been  drawn  to  the  same  subject.  Baron  Larrey, 
in  a  communication  to  the  Academy  of  Medicine,  describes 
trepanning  among  the  Kabyles.  General  Faidherbe  found 
two  skulls  in  Roknia,  Algiers,  similarly  treated.  Mr.  Squier 
presented  to  the  Soci^te  d' Anthropologic  a  pierced  skull  from 
an  ancient  Peruvian  huaca.  M.  Chil  related  at  the  Congress 
at  Lille  that  he  had  found  a  perforated  skull  in  the  Canaries. 
In  the  Gazette  Hebd.  de  Midicine  et  de  Chirurgie  for  1874  is 
an  account  of  trepanning  among  the  South  Sea  Islanders. 
The  Greeks  were  familiar  with  the  operation,  and  the  word 
from  which  the  name  is  derived,  rpenwy  also  describes  the 
universal  method  of  its  performance.  The  motives  assigned 
for  this  practice,  which  was  performed  upon  infants  and 
youth,  upon  the  living  and  the  dead,  are  various.  That  a 
blow  from  a  stone  battle-axe,  or  from  a  sling,  pierced  the 
skull,  and  deposited  the  round  fragment  in  the  cavity,  is  dis- 
proved by  the  fact  that  many  of  these  wounds  are  healed, 
and  the  wound  is  unaccompanied  by  fracture.  So  wo  are  to 
assign  either  a  surgical  or  a  religious  reason ;  and  inasmuch 
as  religion  and  medicine  go  hand  in  hand  among  savage 
tribes,  a  mixed  motive,  or  a  purely  religious  one,  seems  to 
accord  best  with  all  the  facts.  A*  demon  being  the  cause  of 
disease,  when  the  pain  is  in  the  head  the  Kabyles  say  they 
open  the  skull  to  let  the  disease  out.  The  operation  is  not 
more  painful  than  many  of  the  initiatory  rites  of  savages, 
only  dangerous  after  violent  contusion,  and  certainly  not  as 
fatal  as  the  disemboweling  practiced  among  the  West  Coast 
Africans.  But  the  restriction  of  the  operation  to  the  youns: 
and  to  the  dead  points  unmistakably  to  initiatory  and  funereal 
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rites,  and  to  the  existence  of  ecclesiastical  castes.  The  round 
fragments  are  all  pierced  in  the  centre,  as  though  designed 
to  be  worn  as  amulets  or  relics.  The  singular  habit  of  per- 
forating, after  death,  the  skull  of  one  who  had  been  trepanned 
while  living,  and  of  placing  the  bone  rings  in  the  skull  of  the 
dead,  says  M.  Bertillon,  points  to  their  belief  in  the  immor- 
tality of  the  soul,  and  the  desire  to  furnish  the  subject  with 
a  whole  cranium  in  the  habitations  of  the  blessed. — 20  jB, 
1874,  383-396,  and  13  J9,  April  10, 1876. 

ORIGIN  AND  TAUE   CHABACTEB   OF  CBBTAIN  STONE  WEAPONS. 

In  the  Turkish  collection  of  geological  specimens  and  petri- 
factions at  the  Vienna  Exhibition  there  were  certain  sharp 
objects,  made  of  flint,  about  six  inches  long,  one  inch  broad, 
and  one  fourth  of  an  inch  thick,  which  were,  invariably,  at 
once  pronounced  to  be  flint  knives  of  the  stone  age  by  those 
who  had  made  a  study  of  such  objects.  As  explained  by 
Dr.  Hammerschmidt,  however,  they  proved  to  be  modern 
articles,  employed  by  the  million,  where  wheat  is  grown,  in 
Roumelia,  Anatolia,  Syna,  etc.,  by  the  peasantry  in  the  manu- 
facture of  a  kind  of  thrashing-machine,  in  the  form  of  sleds 
ai*med  with  these  knives,  which  are  drawn  over  the  grain  by 
oxen  or  men.  They  are  very  similar  to  the  machines  em- 
ployed by  the  Romans,  which  were  doubtless  earned  in  all 
directions  by  their  colonists. — 7  C,  IX.,  1874, 568. 

CBANIA-ETUNICA. — ^THB   CBO-MAGNON  BACB. 

Messrs.  Quatrefages  and  Hamy  have  published  the  second 
livraison  of  their  great  work  upon  the  human  crania,  entitled 
Crafiia-Ethnica.  The  first  part  was  devoted  to  a  group  to 
which  they  applied  the  names  of  the  Canstatt  races,  and  em- 
bracing such  unusual  forms  as  the  Neanderthal,  Nagykap, 
and  other  historic  skulls.  The  present  is  devoted  to  what 
they  call  the  race  of  the  Cro-Magnon,  in  which  they  include 
human  crania  from  the  Madelaine,  Laugeric-Basse,  Bruniqiiel, 
Soloutre,  etc.  As  in  the  Canstatt  race,  the  authors  consider 
the  Cro-Magnon  race  as  having  continued  in  existence  from 
the  period  when  they  were  first  found  to  the  present  time, 
being  represented  now  by  a  few  individuals,  especially  in 
Africa.  The  megalithic  tombs  of  Roknia  contain  a  largo 
number  of  skulls'  similar  to  the  Cro-Magnon,  and  the  type  is 
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seen  amoDg  the  Eabyles  and  the  Gaanches  of  Teneriffe.— -3 
B^  April  2, 1874, 663.  

EYOLUnON  OF  THE  HOG. 

The  predecessors  or  ancestors  of  the  hog,  Babirussa,  and 
of  similar  existing  animals,  are  being  gradually  broaght  to 
light  by  modem  paleontological  studies.  One  of  these, 
nearest  the  domesticated  form,  has  been  found  in  the  miocene 
of  France,  and  is  referred  to  the  genus  PaloBochcerus.  It  is 
also  related  to  the  peccaries,  which  appear  to  have  lived  dur- 
ing the  same  early  period  in  North  America  in  considerable 
abundance.  Their  existence  in  South  America  at  the  present 
time  is  one  of  many  indications  that  that  region  has  not  ad« 
yanced  in  respect  to  its  fauna  as  rapidly  as  our  own  and  the 
old  continents.  Another  miocene  genus  of  hogs  is  the  EUh 
therium^  which  has  left  remains  in  France  and  North  Amer- 
ica. The  common  species  of  the  Nebraska  beds  is  the  ^. 
mortonii  of  Leidy,  which  was  as  large  as  a  pig.  Its  front 
teeth  are  much  developed,  at  the  expense  of  the  hinder  ones; 
and  it  had  bony  tuberosities  on  the  under  jaw,  in  the  positions 
now  supporting  wattles  in  the  hog.  Professor  Cope,  of  Hay- 
den's  United  States  Survey,  discovered  during  the  past  sea- 
son in  Colorado  much  the  largest  species  of  £Ilotherium  yet 
known.  The  skull  was  longer  than  that  of  the  Indian  rhi- 
noceros, and  the  tuberosities  of  the  lower  jaw  were  greatly 
developed.  The  front  pair  formed  divergent  branches  on 
the  lower  front  of  the  chin,  so  that  it  appeared  to  bear  a  horn 
on  each  side,  which  the  animal  doubtless  found  useful  in  root- 
ing in  the  earth.  The  species  was  semi-aquatic  in  its  habits, 
like  the  hippopotamus  and  dinotherinm;  but  while  these 
are  furnished  with  extraordinary  developments  of  the  lower 
incisor  teeth  for  tearing  up  their  food,  the  JEhthenum  ramo- 
sum  is  the  only  animal  known  which  possessed  horns  in  the 
same  position  and  for  the  same  purpose.  A  still  older  type 
of  hogs — which  may  claim  to  be  the  predecessor  in  structure 
as  well  as  in  time  of  all  known  genera— is  the  Ac/icenodonj 
Cope,  from  the  eocene  of  Wyoming.  The  A,  insdens  was 
a  powerful  beast,  larger  than  a  bear,  with  a  comparatively 
short  head,  and  with  the  uninterrupted  series  of  teeth  which 
belongs  to  all  the  oldest  forms  of  the  mammals  and  to  the 
higher  quadrumana. 
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BEPSESENTATIONS  OF  ANIMALS  ON  BONE  AND  HOBN  BY  UESf 

OF  THB  BEINPBEB  PEBIOD. 

Great  interest  is  attached  by  arohaeologists  to  the  repre- 
sentations of  animals  by  men  of  the  reindeer  period  of  France, 
as  executed  npon  bone  plates  of  reindeer  horn,  etc,  and  the 
publication  of  the  design  representing  unmistakably  the  hairy 
mammoth,  or  fossil  elephant,  not  long  since  attracted  univer- 
sal attention.  More  recently  other  figures  of  the  same  char- 
acter have  been  published,  in  an  article  by  M.  Louis  Lartet 
upon  some  specimens  belonging  to  the  collection  of  his  father, 
M.  Edward  Lartet.  This  consists  of  two  sketches  of  the 
fossil  elephant,  made  on  either  side  of  a  polished  plate  of 
bone,  showing  unmistakably  the  trunk,  tusks,  and  other  char- 
acteristics; and  as  the  two  figures  were  in  different  attitudes, 
it  would  seem  that  they  were  probably  representations  of  the 
same  individual. 

M.  Lartet  sums  up  all  the  figures  of  prehistoric  carvings 
known  to  him  of  the  fossil  elephant,  remarking  that  the  first 
one  discovered  was  on  a  plate  of  ivory  taken  from  the  cave 
of  La  Madelaine,  in  Perigord.  A  second  was  found  at 
Laugerie  -  Basse,  in  Perigord,  and  a  third  specimen,  from 
Bruniquel,  is  a  little  more  doubtful  as  to  its  identification. 
M.  Lartet  in  the  same  article  reproduces  an  engraving  of 
what  he  supposes  to  be  a  glutton  or  wolverine. — 20  j9,  1874, 
33.  

ORIGIN  OF  THE  HOBNS  OF  THE  DEEB. 

The  origin  of  the  horns  of  the  deer  has  recently  been  ac- 
counted for,  especially  in  respect  to  the  peculiar  periodicity 
of  their  growth  and  subsequent  shedding.  It  ia  well  known 
that  during  the  early  winter  male  deer  are  hot'nless,  but  to- 
ward spring  the  tissues  at  certain  points  of  the  frontal  bones 
thicken,  and  the  enlarged  arteries  bring  additional  nutritive 
material,  especially  phosphate  of  lime,  for  the  construction 
of  horns.  These  grow  so  rapidly  that  horns  weighing  as 
much  as  seventy-two  pounds  have  been  produced  in  ten 
weeks.  The  lowest  types  of  deer  now  living  have  un- 
bra&ched  horns,  but  shed  them  like  the  others.  Some  years 
ago  there  was  discovered  in  the  upper  miocene  beds  of  France 
HB  animal  which  might  have  been  a  deer  but  for  the  fact 
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that  it  did  not  shed  its  horns  when  living.  It  was  called 
DicroceroA  dichotonius.  Subsequently  a  similar  species  was 
obtained  by  Dr.  Hayden  in  Nebraska,  and  was  named  ArUi- 
lopefurcata,  A  species  of  different  character  was  discovered 
at  the  same  time,  and  it  had  apparently  shed  its  horn,  and 
had  a  new  one  united  to  its  base  by  a  bur,  as  in  the  deer.  It 
was  described  as  Cenma  toarrenii.  Professor  Cope,  of  the 
Wheeler  survey,  rediscovered  these  species  in  New  Mexico, 
along  with  two  others  not  previously  known,  and  referred 
them  all  to  the  genus  Dtcroceras^  on  account  of  the  following 
observations :  He  noticed  that  in  about  half  the  individuals 
of  a  given  species  the  horns  are  attached  to  the  skull  without 
interruption,  as  in  an  antelope,  while  in  the  othera  it  bad 
evidently  been  broken  off  and  reunited.  A  mass  of  bony 
projections  was  developed  at  the  point  of  union,  producing 
a  small  bur,  as  in  the  living  deer.  It  was  evident  that 
the  cause  of  these  appearances  was  an  ordinary  fracture  and 
subsequent  anchylosis,  and  it  was  supposed  that  the  animals 
had  broken  off  their  horns  in  combats  at  the  rutting  season, 
in  the  spring  of  the  year.  It  was  infe]:red,  further,  that  the 
excess  of  growth  necessary  to  repair  became,  like  many  other 
animal  phenomena,  periodical,  and  that  it  was  followed  by 
feebleness  and  death  of  the  horn.  The  latter  was  then  cast 
off  like  any  ordinary  slough  of  dead  bone. 

NEW  TKBTIABY  MAHMALS. 

Professor  Marsh,  in  the  appendix  to  the  American  Journal 
of  Scieficey  presents  a  fourth  notice  of  new  tertiary  mammals, 
among  the  most  interesting  of  which  are  Xemurdviis  distans 
and  LaopUhecus  robuitus^  two  new  genera  and  species  of 
quadrumana.  These  were  obtained  on  a  recent  expedition 
of  the  author  to  the  Bad  Lands  of  Nebraska.  The  last  men- 
tioned — a  species  of  monkey — is  represented  by  a  single  lower 
jaw,  of  about  the  size  of  that  of  a  coati  mundi 

Under  the  name  of  i>tcera^A€nt/m,  Professor  Marsh  has  de- 
scribed a  distinct  species  of  rhinoceros,  provided  with  horns, 
the  first  of  this  character  hitherto  described  in  America. 
Here  the  bonis  were  placed  transversely,  as  in  modern. rumi- 
nants, and  the  remains  indicate  an  animal  of  about  two 
thirds  the  size  of  the  Indian  rhinoceros.  Two  other  species 
of  the  genus,  of  less  size,  were  also  indicated. 
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The  total  number  of  new  species  of  extinct  mammals 
amounts  to  twelve^  and  of  genera  to  eight. 

PBOFESSOB  HABSH   ON  A  KBW   OKDSB  OF  MAMHALS;  TUXO- 

DONTIA, 

Professor  Marsh,  on  the  17th  of  February  last,  made  a 
communication  to  the  Connecticut  Academy  on  a  new  order 
of  eocene  mammals,  for  which  he  proposes  the  name  of  IWo- 
dontia.  These  are  among  the  most  remarkable  vertebrates 
found  in  the  American  strata,  and  seem  to  combine  several 
distinct  groups,  such  as  carnivores,  ungulates,  and  rodents. 
In  one  genus,  THUotherium^  the  skull  has  the  same  general 
form  as  in  the  bears,  and  in  its  structure  resembles  that  of 
the  ungulates.  In  each  jaw  there  is  a  pair  of  large,  cutting 
incisors,  covered  with  enamel,  and  growing  from  persistent 
pulps,  as  in  rodents.  The  skeleton  is  most  like  that  of  the 
carnivores,  especially  the  bears.  The  radius  and  ulna  and 
the  tibia  and  fibula  are  distinct.  The  other  genera  of  this 
order  have  less  distinctive  characters.  Some  of  the  animals 
were  as  large  as  a  tapir. 

There  appear  to  be  two  distinct  families  of  the  new  order; 
one  of  them,  which  Professor  Marsh  calls  TiUothendcBj  in 
which  the  large  incisors  grow  from  persistent  pulps,  while 
the  molars  have  roots ;  and  the  Stt/linodarUidcBj  in  whicti 
the  teeth  are  without  roots. — 4  2>,  March,  1876. 

BOTHERXITH  ^GYPTIACUM,  A  NEW  FOSSIL  SIBENIAN. 

Professor  Owen  has  presented  a  communication  to  the 
Geological  Society  of  London  upon  a  peculiar  form  of '^sea- 
cow,"  a  sirenian  mammal,  named  by  him  M>therium  tj&gyptior 
cum,  which  existed  in  the  shallow  waters  from  which  the  up- 
per part  of  the  nummulitic  limestone  of  Egypt  was  deposit- 
ed. The  portion  of  the  remains  obtained  shows  that  the  ani- 
mal had  a  relation  to  the  recently  extinct  Ithytina  steU^i 
and  to  the  HalUherium. — 13  A,  November  21^  1874, 568. 

Sm  VICrOB  BBOOKK   ON  CEBVUS  BBOWNn. 

Sir  Victor  Brooke,  a  high  authority  in  every  thing  relating 
to  the  CervidcB,  or  the  deer  family,  takes  occasion  to  criticise 
the  supposed  species  of  fossil  deer  described  by  Mr.  Boyd 
Dawkins  under  the  name  of  Cervus  broumiL    This  he  shows, 

P 
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by  perfectly  satisfaotory  evidence,  to  be  identical  with  the 
common  Cervus  dama^  or  fallow  deer,  of  Europe.  K  this 
view  be  correct,  then  the  fallow  deer  existed  in  England  dar- 
ing the  pleistocene  period;  but  whether  it  became  extinct 
in  Northern  Europe  before  the  advent  of  prehistoric  man,  or 
whether  it  continued  to  exist  in  these  islands  even  at  the 
commencement  of  the  Roman  occupation,  are  questions  yet 
to  be  solved. — 12  A^  January  14, 1875, 211. 

A  NEW  KANGAROO  FEOH  NSW  OUINBA. 

A  new  species  of  kangaroo,  of  the  genus  DoreopHs^  has 
lately  been  obtained  from  Southeastern  New  Guinea  by  Dr. 
Albertis,  and  described  under  the  name  otDorcapsis  hictuasa^ 
this  forming  the  second  species  of  the  genus  now  known 
from  New  Guinea.  The  island  of  Aru  has  long  been  known 
as  possessing  a  species  of  true  kangaroo,  with  a  naked  nose, 
described  under  the  name  of  Macropus  brunii^  This  is  a  re- 
markable fact  in  geographical  distribution,  as  all  the  others 
known  are  natives  of  Australia  and  its  more  immediate  sur- 
roundings.— 15  Ay  February  6, 1875,1 95. 

DR.  COUSS  ON  THE  MICE  OF  NORTH  AMERICA. 

Dr.  Goues  has  published  in  the  Proceedings  of  the  Phila- 
delphia Academy  a  synopsis  of  an  elaborate  work  by  him 
upon  the  mice  of  ^orth  America,  based  upon  the  many  thou- 
sands of  specimens  in  the  Smithsonian  Institution.  In  this 
he  considerably  reduces  the  alleged  number  of  species,  al- 
though describing  some  that  he  considers  new.  The  genera 
retained  by  him  for  the  American  forms  ai*e  Neotomay  Signio- 
dofiy  HesperomySy  Ochetodon^  JBootomy$y  Arvicolay  Synqpkh 
mysy  MyodeBy  CuniculuSy  and  JBtbery  some  of  them  with  several 
-sub-genera.  Twenty-eight  species,  some  of  which  have  nu- 
merous varieties,  are  recorded  by  Dr.  Goues. — IV.  Acad.  Nal. 
Sci.y  PhUadaphiay  1874, 173. 

BARNACOiBS  ON  BIRDS. 

Although  barnacles  attached  to  floating  objects  are  known 
to  be  transported  to  great  distances  j  thus  far  no  case  of  trans- 
portation out  of  water  has  been  recorded.  During  the  re- 
cent cruise  of  the  Italian  frigate  Magmtay  however,  several 
specimens  of  a  stormy  petrel,  PHofinua  cinereuSy  were  shot  in 
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the  southern  portions  of  the  Atlantic  and  Indian  oceans,  with 
numerous  fragments  of  a  species  of  barnacle  attached  to  the 
abdominal  feathers.  It  is  supposable,  therefore,  that  the  larvsa 
attached  themselyes  to  these  birds,  which  swim  along  the 
surface  of  the  water,  and  dive  afler  their  food,  instead  of  fix- 
ing themselyes  on  inanimate  objects,  and  that  they  are  thus 
also,  most  probably,  best  preserved  from  the  attacks  of  other 
marine  animals.  TJpon  closer  investigation  the  very  inter- 
esting  and  unexpected  discovery  was  made  by  Professor 
Tozzetti  that  these  barnacles  are  of  a  new  genus,  character- 
ized by  a  provision  for  the  retention  of  moisture,  without 
which  it  would  be  impossible  for  them  to  survive  so  long  a 
removal  from  the  water. — 19  C7,  September  12, 1874,  $52. 

FOOD   07  THE  MASTODON. 

Dr.  Hunt  gives  an  account,  in  the  Proceedings  of  the  Bos- 
ton Society  of  Natural  History,  of  the  contents  of  the  stom- 
ach of  a  mastodon  lately  found  in  Wayland,  New  York. 
These  consisted  of  remains  of  both  cryptogams  and  flower- 
ing plants,  exhibiting  distinctly  the  vegetable  characters. 
No  sphagnum  was  found  in  the  deposit.  The  evidence  was 
that  the  animal  had  eaten  his  last  meal  from  the  tender 
mosses  and  boughs  of  the  flowering  plants  growing  on  the 
banks  of  streams  and  margins  of  swamps,  and  that  pines  and 
cedars  formed  no  part  of  his  diet — Pr.  Bost.  NcU,  Sut,  8oe.j 
XVIL,  1, 92.  

DISCOVSBY  IN  NEWFOUNDLAND  OF  BONES  OF  THE  GREAT  AUK. 

According  to  NoMxre^  some  bones  of  the  great  auk  have 
lately  been  found  in  the  Funk  Islands,  off  the  coast  of  New- 
foundland, and  carried  to  London.  Unfortunately,  however, 
they  are  not  in  a  very  good  state  of  preservation.  It  was 
from  this  locality  that  two  mummied  auks  were  obtained 
some  years  ago,  furnishing  complete  skeletons.  One  of  these 
is  in  the  Museum  of  Comparative  Zoology  at  Cambridge, 
and  the  other,  we  believe,  was  sent  to  the  British  Museum 
in  London. — 12  A^  January  24, 1875, 216. 

HABITS   OF  KINGFISHEBS. 

Dr.  C.  C.  Abbot,  in  Nixturej  combats  Mr.  Darwin's  state- 
ment that  the  kingfishers,  having  caught  a  fish,  ^^  always 
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beat  it  until  it  is  killed,''  by  the  coaDter-Btatement  that  he 
had  '^  never  seen  a  kingfisher  take  its  food  otherwise  than  by 
swallowing  it  whole  while  yet  upon  the  wing."  He  watch- 
ed, in  1873,  the  belted  kingfisher  for  eighty-three  days,  see- 
ing it  dive  one  hundred  and  sixty-six  times,  '^  and  either  every 
plunge  was  unsuccessful,  or  the  bird  swallowed, before  alight- 
ing, every  fish  he  had  taken."  In  1874  he  saw  them  dive 
about  four  hundred  times,  and  in  eighty-six  instances  the 
bird  beat  the  fish  against  the  limb  on  which  it  stood  before 
swallowing  it.  

THE   FUGHT  OF  BIBDS. 

Monsieur  Marey  has  made  a  series  of  observations  which 
prove  how  important  a  part  the  onward  movement  of  a  bird 
plays  in  increasing  the  efficiency  of  each  stroke  of  the  wing ; 
for,  supposing  that  in  its  descent  the  wing  did  not  continu- 
ally come  in  contact  with  a  fresh  volume  of  air,  it  would  act 
at  a  disadvantage,  because  the  downward  impulse,  which  at 
the  commencement  of  each  stroke  it  gives  to  the  air  below, 
would  make  that  air,  by  so  much,  a  less  efficient  resisting 
medium;  while  by  continually  coming  in  contact  with  a 
fresh  body  of  air,  the  wing  is  always  acting  on  it  to  the  best 
advantage  For  this  reason,  when  a  bird  commences  its 
flight  it  turns  toward  tne  wind,  if  possible,  to  make  up  for  its 
lack  of  motion  on  stalling. — 12  A^  IX.,  1874, 390. 

PROFESSOB  ALFBED  NEWTON  ON  THE   MI6BATI0N  OF  BIBDS. 

The  desire  to  refute  what  he  considers  a  rery  absurd 
theory  in  the  Zondon  Times  as  to  the  migration  of  birds 
has  induced  Professor  Alfred  Newton,  the  well-known  orni- 
thologist, to  address  to  Nature  a  communication  on  the  sub- 
ject of  the  migration  of  birds.  He  stigmatizes  as  absurd  the 
idea,  advanced  by  the  writer  in  question,  that  birds,  congre- 
gating on  the  coast,  are  seized  with  a  sudden  mania  to  fly 
upward,  caused,  as  he  supposes,  by  some  atmospheric  change 
coinciding  with  the  warm  south  wind  moving  in  a  high  stra- 
tum, into  which  the  birds  soar  with  an  involuntary  motion 
of  their  wings.  This  motion,  involuntary  like  that  of  the 
heart,  is  continued  for  many  hours,  and  the  birds  fly  swiftly 
along  until  the  paroxysm  passes  off,  when  they  at  once  begin 
to  descend,  many  of  the  feeble  ones  dropping  into  the  sea. 
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It  is  the  more  easy  to  agree  with  Professor  Newton  in  his 
criticism  on  this  theory,  as  the  phenomena  of  migration  in 
North  America  show,  not  a  paroxysmal  impulse,  but  a  long- 
continued  movement,  which  lasts  for  weeks  and  even  months, 
during  which  the  birds  make  progress  in  definite  lines,  usu- 
ally proceeding  in  the  autumn  to  well-established  wintering 
grounds,  from  which  they  return  in  the  spring  to  almost  the 
precise  spot  whence  they  at  firat  started.  In  opposing  the 
hypothesis  of  the  7%mes  correspondent  Professor  Newton  at 
the  same  time  confesses  his  ignorance  in  regard  to  the  phe- 
nomenon, and  remarks  that  the  attention  of  observers  should 
be  directed  to  the  following  points  : 

First,  the  original  cause  or  causes  of  migration.  In  some 
cases  he  thinks  that  scarcity  of  food  is  a  sufficient  and  a  most 
obvious  cause.  As  food  grows  scarce  toward  the  end  of 
summer,  in  the  most  northern  limits  of  the  ranges  of  species, 
the  individuals  affected  thereby  seek  it  in  other  countries. 
In  doing  this  they  crowd  out  other  individuals,  and  these,  in 
turn,  press  upon  still  another  zone,  resulting  in  a  stampede 
of  the  birds  inhabiting  a  vast  extent  of  country.  He,  how- 
ever, does  not  find  that  the  retuiti  movement  is  to  be  explain- 
ed by  any  such  hypothesis,  since  there  is  always  an  abun- 
dance of  food  in  the  winter  quarters  of  the  migrants,  who 
leave  for  the  North,  where  the  ground  may  be  still  covered 
with  snow,  and  where  they  are  subjected  to  great  inconve- 
nience in  their  search  for  food.  Next,  the  mode  or  modes 
of  migration ;  not  only  whether  difierent  birds  migrate  in 
the  same  manner,  but  whether  the  same  species  maintain  the 
same  peculiarities  throughout.  The  great  question,  however, 
is  how  birds  find  their  way  back  to  their  old  homes,  return- 
ing after  a  journey  of  thousands  of  miles  to  the  very  spot 
where  they  were  hatched^  or  where  they  had  nested  the  pre- 
vious season,  and  aniving  at  a  given  point  on  almost  the 
same  day  in  many  successive  yeai*s. 

An  hypothesis  was  presented  some  yeara  ago  by  Midden- 
doi*f,  an  eminent  Russian  naturalist,  who  believed  that  he 
had  found  in  the  magnetic  currents  circulating  between  the 
noith  and  south  poles  of  the  earth  the  cause  of  the  phenom- 
ena in  question.  This  answers  very  well  for  the  species 
which  actually  make  use  of  a  movement  in  the  direction  re- 
ferred to,  but  fails  to  explain  the  case  where,  as  in  many 
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countries,  such  migration  is  more  neariy  east  and  west  than 
north  and  son  th.  

NEW  SPECIES   OF  ▲  NEW  GENUS  OF  SESPBNT. 

A  new  species  of  a  new  genns  of  sei'pents,  collected  hj 
Lieutenant  Wheeler's  expedition  in  Arizona  daring  the  field 
season  of  1874,  has  just  been  identified  and  named  bj  Pro- 
fessor E.  D.  Cope.  It  is  called  Monopoma  rufipundatutn. 
The  rostral  shield  of  this  new  genus  resembles  that  of  Phi- 
mothyra^  atid  the  lateral  head  shields  those  of  CydophU  ac^i^ 
vus.  It  is,  however,  more  like  MOomia  in  general  character. 
This  is  a  very  interesting  discovery. 

NEW  SEBPBNT  FBOM  FLORIDA. 

Mr.  S.  W.  Garman  describes,  in  the  Proceedings  of  the  Bos- 
ton Society  of  Natural  History,  a  new  American  species  of 
serpent  from  Florida  under  the  name  oi  HeUcops  aUeni,--^ 
iV.  MosC.  Nat.  Eist.  8oc.^  XVIL,  1,  92. 

BESEMBLANCE   OF  EXTINCT  TOBTOIBES  TO  LIVINO  ONES. 

A  remarkable  announcement  is  made  by  Dr.  GUntber  U> 
the  effect  that  the  remains  of  extinct  species  of  gigantic  tor- 
toises in  the  Mauritius  and  the  island  of  Rodriguez  have  a 
very  close  affinity  to  the  living  species  of  the  Gallapagos 
Archipelago,  and  differing  from  other  tortoises  of  the  same 
region  in  having  a  flat  cranium  and  a  truncated  beak.  Ac- 
cording to  Dr.  Giinther,  the  presence  of  these  allied  tortoises 
at  points  so  remote  from  one  another  can  be  accounted  for 
only  by  the  belief  that  they  are  in  each  case  indigenous. — 
4  l>,i\7b2?€mAer,  1874,403.   

THE   HYBRIDIZATION  OF  SALAICANDEBS. 

Professor  Gervais,  of  the  Jardin  des  Plantes,  instituted  a 
number  of  experiments  in  the  hybridization  of  various  species 
of  aquatic  salamanders.  He  mingled  males  and  females  of  the 
European  Tritons  of  several  species ;  but  the  eggs  were  not 
fecundated,  and  soon  died.  The  eggs  of  a  siredon,  or  unde- 
veloped Amblystoma^  from  North  America,  were  successfiilly 
impregnated  by  the  males  of  the  European  Triton  criHcU^ts^ 
and  were  deposited  in  large  numbers.  Some  thirty  youn^ 
batched  from  these,  and  became  objects  of  much  curiosity; 
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They  were  veritable  hybrids,  bat  presented  the  charactera  of 
the  male  IHtati  more  distinctly  than  those  of  the  female  Ami 
blf/stamcL  In  spite  of  the  utmost  care,  they  all  perished  as 
the  time  approached  for  undergoing  their  metamorphosis. 
In  a  subseqaent  year  the  experiment  met  with  a  similar  re- 
sult— the  larvsB  attained  some  size,  but  died  before  the  ab- 
sorption of  the  gills. 

FOSSIL  salahandeb:  salamandbella  petboij. 

Professor  Grervais  has  described  a  fossil  salamander  from 
thiB  permian  folmation,  to  which  he  gives  the  name  of  Sold- 
mandreUa  petroliy  on  account  of  its  occurring  in  the  petroi 
leum  beds  of  the  Permian  formation.  It  is  much  niore  near- 
ly related  to  the  true  salamanders  than  .to  Cheirotherium^ 
and  constitutes  a  new  genus. — 13  ^,  February  20, 1875, 191. 

THE   BATBACHIA  AND.  BEPTDLJA  OF  NOBTH  AMEBICA. 

The  Smithsonian  Institution  has  published  a  memoir  on  the 
geographical  distribution  of  the  Batrachia  and  Reptilia  of 
North.  America,  by  Professor  E.  D.  Cope,  which  is  based  on 
the  large  collections  of  the  National  Museum.  In  this  work 
the  primary  divisions  of  the  earth,  as  proposed  by  Sclater 
and  Huxley,  are  redefined,  and  the  mixture  of  South  Amer^ 
ican  families  and  genera  in  the  North  American  fauna  regards 
ed  as  sufficient  ground  for  separating  it  as  a  primary  division 
from  Europe-Asia.  The  subdivisions  or  provinces  adopted 
are  six,  viz. :  the  Eastern,  from  the  Plains  to  the  Atlantic,  as 
far  south  as  the  isothermal  of  77° ;  second,  the  Austroripa- 
rian,  extending  from  the  Rib  Grande  to  the  Atlantic,  south 
of  the  isothermal  of  77^;  third,  the  Central,  extending  from 
Texas  and  the  Sierra  Nevada  to  the  eastern  boundary  of  the 
Plains;  fourth,  the  Sonoran,  embracing  New  Mexico,  Ari- 
zona, and  a  part  of  Nevada;  fifth,  the  Pacific,  all  west  of  the 
Sierra  Nevada;  and,  lastly,  the  Lower  Califomian,  covering 
the  peninsula  of  that  name.  Of  these  the  central  is  the  poor- 
est in  reptilian  life;  the  two  eastern  provinces  are  distin- 
guished for  the  abundance  .of  the  species  of  salamanders  iind 
tortoises;  and  the  Sonoran.  and  Pacific  for  the  abundance  of 
lizards.  The  Sonoran  province  is  remarkably  poor  in  sala-. 
manders  and  tortoises,  while  the  Pacific  district,  with  few 
tortoises,  abounds  in  salamanders.    The  Austroriparian  is  the 
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head-qaarters  of  tbe  toads  and  moccasins ;  the  Sonoran  is 
the  centre  of  variation  of  toads,  Scdopori^  homed  lizards,  and 
rattlesnakes.  A  great  number  of  species  is. confined  to  this 
division.  The  snake-like  batrachians  belong  exclusively  to 
the  Austroriparian  district,  the  range  of  the  genas  SUr^  be- 
ing coextensive  with  its  boundaries.  A  few  Mexican  genera 
extend  east  along  the  Gulf  as  far  as  Florida,  and  a  few  others 
of  Sonoran  character  extend  south  into  Mexico.  The  Lower 
California  district  is  peculiar  in  its  boseform  serpents  and 
large  iguanas. 

On  the  whole,  the  North  American  fauna  is  peculiar  i|i  its 
salamanders;  Old  World  in  its  frogs  and  most  of  its  turtles; 
and  South  American  in  most  of  its  snakes  and  lizards,  and 
some  of  its  turtles. 

BEPOBT    OF   THE    OCCUBBENGB    OF   LABGB    COD-FISH    OFF 

IfAZATLAK. 

JLand  €md  Water  refers  to  the  occurrence  of  some  large 
cod-fish  off  Mazatlan,  West  Mexico,  as  having  been  caught 
in  June,  1873,  by  officers  of  the  British  ship  8eyUa.  The 
largest  of  these  fish  measured  six  feet  in  length  and  weighed 
230  pounds,  the  others  being  of  different  magnitudes  down 
to  85  pounds.  This  statement,  however,  requires  confirma- 
tion. It  is  a  question  whether  the  fish  were  really  cod,  or 
some  other  fish  of  more  tropical  habit  more  or  less  resem* 
bling  it. — 2  Aj  January  2, 1875, 6. 

GBATLING  IN  THE   AU  SABLE   BTVEB,  HICHIGAK. 

The  discovery  of  the  grayling  in  the  waters  of  the  Au  Sable 
River  of  Michigan,  some  years  ago,  has  attracted  much  atten- 
tion to  this  locality  recently,  and  induced  efforts  to  secure 
and  multiply  this  fish  in  some  more  southern  waters^  Our 
knowledge  of  this  species  is  due  mainly  to  Mr.  D.  H.  Fitzhugh, 
of  Bay  City ;  and  by  his  invitation  Mr.  Fred  Mather,  the  well- 
known  fish-culturist,  of  Honeoye  Falls,  New  Tork,  visited  the 
locality  in  his  company  on  the  Ist  of  April,  1874,  but  found 
that  the  eggs  were  not  then  ripe.  On  the  1st  of  May  Seth 
Green  went  to  the  same  region,  at  which  time  the  fish  had 
all  spawned.  He,  however,  dug  out  from  the  gravel  about 
one  hundred  eggs,  which  he  gave  to  Mr.  Collins,  of  the  Cale* 
donia  fish  farm,  to  hatch  out.    These  grew  slowly  at  first. 


G.  GENERAL  NATURAL  HISTORY  AND  ZOOLOGY.    345 

but  at  the  end  of  six  months  were  much  larger  than  brook 
trout  of  the  same  age.  On  the  6th  of  April  of  the  present 
year  Mr.  Mather  revisited  the  Au  Sable  River,  remaining 
there  until  the  12th.  On  the  8th  he  took  spawn  from  two 
fish,  and  on  the  9th  and  10th  from  several  more.  He  brought 
away  8000  spawn  and  40  yearlings,  the  latter  about  five 
inches  long.  He  also  packed  4000  eggs  for  Mr.  N.  W.  Clark, 
of  Northville,  Michigan,  and  gave  him  a  considerable  num- 
ber offish.  These  eggs,  at  the  latest  accounts,  were  thriving 
finely,  and  the  embryo  was  expected  to  hatch  out  very  soon. 
— LiDe  Stock  JoumaljMdy^  1875, 160. 

BESPIBATION  OF  THE  LOACH. 

M.  Rougemont,  in  speaking  of  the  European  fresh- water  fish 
known  as  the  loach  ( Cobitis  fosMis)^  says  that  when  one  of 
these  fish  is  placed  in  ordinary  water  it  respires  by  means  of 
its  gills,  in  a  normal  manner;  but  whenever  the  proportion 
of  ojygen  falls  below  a  certain  minimum,  the  fish  rises  to 
the  surface  and  there  takes  in  air,  while  bubbles  charged  with 
carbonic  acid  escape  at  the  anal  orifice.  It  therefore  appears 
that  the  digestive  tube  itself  performs  the  functions  of  respi- 
ration, and  that  it  is  in  this  organ  that  the  blood  finds  the 
oxygen  necessary  to  its  purification.  This  tube  is  thus  equiv- 
alent to  an  air-bladder,  and  when  filled  with  air  the  fish 
rises  easily  to  the  surface.  The  so-called  air-bladder  of  the 
fish  is  a  small  bony  receptacle,  situated  under  the  first  verte- 
bra, and  it  is  believed,  in  view  of  the  small  volume  of  air  it 
is  capable  of  containing,  that  it  is  not  a  real  air-vessel,  but  is 
simply  a  resonant  chamber  communicating  with  the  organ 
of  hearing,  properly  so  called. — 1  F^  October  16, 1874, 162. 

MONOGBAFH   ON  THE  ANGUILLIFOBM  FISH. 

M.  Dareste  has  communicated  to  the  Academy  of  Sciences 
of  Paris  a  monograph  upon  the  anguilliform  fish,  and  espe- 
cially the  generas  AnguiUa^  Conger^  MyruSy  Murcmeaox^  and 
Niettastom(Zj  which  he  finds  to  possess  comparatively  few  of 
the  anomalies  observed  in  the  subjects  of  a  previous  memoir 
on  the  SymbranchidcB.  In  AnguiUa^  to  which  the  common 
eel  belongs,  he  finds  evidence  of  the  existence  of  only  four 
species.  One  of  these,  the  A,  vulgaris^  is  found  throughout 
the  whole  northern  hemisphere,  both  in  the  New  and  the  Old 
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World,  exhibiting  certain  variations,  it  is  true,  but  none  of  a 
specific  value.  • 

The  other  species,  which  he  considers  as  belonging  to  this 
genus,  are  the  A.  marmorata  and  the  A,  mowa  of  the  Indian 
seas,  and  the  A,  megalostoma  of  Oceanica. 

Of  the  genus  Conger  he  allows  but  four  species;  namely, 
the  G.  vulgaris^  bcUearicus^  mystax^  and  acutidena^  the  first 
two  of  which  he  regards  as  cosmopolite,  and  found  simul- 
taneously in  almost  all  waters. 

The  variations  in  the  external  appearance  of  the  true  eel 
he  thinks  are  produced  in  large  measure  by  peculiarities  of 
the  ossification  of  the  bones.  In  some  the  bones  are  in  a 
cartilaginous  or  rachitic  state,  from  which  results  a  shorten- 
ing of  the  jaws,  or  other  deformations  that  produce  a  special 
impression  upon  the  external  appearance  of  the  animal. 
Other  variations  are  produced  in  both  the  conger  and  the 
true  eel  by  the  extent  of  albinism  and  melanism,  special 
features  appearing  in  each. — 6  B^  November  2, 1874, 988. 


LABOBST  FIKB  EVBB  TAKEN  IN  XNGLANIX 

Mr.  Buckland,  in  Land  and  Watery  acknowledges  the  re- 
ceipt of  what  he  considers  to  be  the  largest  pike  ever  taken 
in  England,  weighing  thirty-five  pounds,  and  measuring  three' 
feet  ten  and  a  half  inches  in  length.  From  the  best  evidence 
he  could  gather,  this  was  one  of  the  survivors  of  a  small 
number  of  pike,  weighing  about  one  pound  and  a  half  each, 
which  were  placed  in  Ripley  Lake  some  twelve  years  ago. 
The  roe  weighed  three  and  a  half  pounds,  and  contained  over 
43,000  eggs.— 2  Ay  October  24, 1 874, 320. 

HABITS   OF  BBLS. 

In  view  of  the  many  points  that  still  i*emain  to  be  ascertain- 
ed in  regard  to  the  life  history  of  the  eel,  a  recent  communi- 
cation published  in  £i€8  Mondes  may  not  be  without  its  in- 
terest, however  doubtful  some  of  it^  statements  may  be. 
According  to  the  writer,  M.  R  Noel,  a  certain  fish -warden 
near  Rouen,  has  observed  that  at  about  the  end  of  Septem- 
ber the  large  eels  leave  the  sources  of  all  the  rivers  and  de- 
scend toward  the  salt  water,  at  which  time  they  are  covered 
with  a  much  thicker  coat  of  muddy  mucus  than  usual.  They 
do  not  go  down  entirely  to  the  sea,  but  stop  in  brackish  wa- 


G.  GENEBAL  NATURAL  HISTORY  AND  ZOOLOGY,    347 

ter,  where  they  can  bury  themselves  a  certain  distance  into 
the  mud.  There  they  l^ot  themselves  together,  forming  an 
enormous  mass  constantly  in  motion,  the  result  of  which  is 
that  the  mucus  becomes  detached  from  them,  and  this,  after 
a  time,  is  found  to  swarm  with  myriads  of  little  eels. — 3  JB^ 
Jfoy  13, 1876,  79.  ^ 

FOSSIL  LEPID08TEUS. 

Professor  Gervais  announces  the  discovery,  among  other 
fcssils  of  the  Paris  Basin,  of  a  species  of  true  L^idosUus-^ 
a  genus  of  fishes  now  found  living  only  in  North  America. 
He  had  previously  made  this  suggestion,  but  somewhat 
doubtfully,  and  it  is  only  quite  recently  that  he  has  ascer- 
tained to  his  satisfaction  that  the  species  belonged  where  he 
had  assigned  it. — 6  jB,  October  12, 1874, 846. 

^BPBODUCnVE  SEASON    OF  THE  COD   ON  THE  FABOE  ISLANDS. 

In  a  notice  of  the  fisheries  of  the  Faroe  Islands,  in  the 
Mevue  Maritime  et  Coloniale  for  March,  1874,  a  fact  is  stated 
in.  regard  to  the  natural  history  of  the  cod-fish  which  seems 
to  reqiiire  confiimation.  According  to  this  account,  the  cod« 
fish  is,  as  may  be  supposed,  the  most  important  element  in 
the  fisheries,  and  those  taken  at  the  beginning  of  the  year 
are  said  to  be  large  and  fat ;  and  the  time  is  also  better  fitted 
for  drying  them  than  at  other  seasons,  as  the  air  is  then  pure 
and  cold.  Their  average  weight  when  taken,  after  the  head, 
entrails,  and  backbone  are  removed,  is  from  twelve  to  thirty 
pounds.  The  cod  is  also  very  good  during  the  months  of 
March  and  April,  but  after  this  it  becomes  poor.  It  enters^ 
the  harbors  in  May  for  the  purpose  of  spawning,  and  is  taken 
in  great  numbers  in  the  summer.  Cod,  however,  which  re- 
main in  the  open  sea,  on  the  Banks,  are  good  throughout  the 
year.  The  point  of  inquiry  is  as  to  the  spawning  of  the  cod' 
in  May,  as  Steenstrup  has  shown  that  on  the  coast  of  Nor- 
way they  spawn  in  the  winter  season. — Heviie  Maritime  ef 
Cdonialey  March^  1874,  762. 

SOFTNESS  OF  BONES  IN  OLD  C0NQBB8. 

M.  Camille  Dareste  {Comptes  RendtM  Acad.  8c.y  Nov.  3, 
1874)  has  confirmed  in  quite  a  number  of  individuals  the 
fact  that  conger-eels  not  infrequently  attain  full  size  without 
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a  complete  ossification  of  the  bones,  the  skeleton  remaining 
in  a  more  or  less  cartilaginous  state^ 

LKPTOCBPHALI  ABB   LABYAL  FOBMS   OP  CONGKBS,  ETC. 

Some  years  ago  Dr.  Theodore  Gill  pointed  out,  what  had 
not  previously  been  even  suspected,  that  the  remarkable  trans- 
parent and  elongated  ribbon-like  fishes,  attaining  a  length 
of  several  inches,  and  known  as  Leptocephali^  were  really  im- 
mature or  larval  fonns  of  congers  and  related  types.  This 
discovery,  although  received  with  some  skepticism  for  a 
short  time,  has  been  since  universally  recognized  by  European 
and  other  naturalists.  The  observations  of  M.Dareste  may 
be  co-ordinated  with  the  previous  ones,  and  find  an  explana- 
tion for  the  raison  d^itre  in  occasional  persistence  to  a  still 
more  advanced  stage  or  throughout  life  of  some  characteris- 
tics which  are  normally  in  these  forms  protracted  through  a 
considerable  term  of  the  early  life  of  the  fish.  While  the  in- 
completeness of  ossification  is  persistent,  however,  the  form 
and  most  other  characteristics  of  the  normal  adult  congers 
are  attained,  the  only  other  known  arrest  of  development  a^ 
fecting  the  teeth,  which  do  not  attain  the  customary  size. 

HATE  JELLY-FISHES  A  NEBYOUS  SYSTEM? 

The  umbrella-shaped  jelly-like  organisms  known  as  jelly- 
fishes,  or  acalephs,  which  are  almost  always  to  be  seen  float- 
ing near  the  surface  of  the  sea,  are,  next  to  the  so-called 
Protozoans,  the  simplest  forms  of  animal  life,  and  the  existence 
of  a  nervous  system  has  been  regarded  as  extremely  problem- 
atical, and,  indeed,  denied  by  most  authors.  At  die  base  of 
the  tentacles,  which  originate  at  equal  distances  from  the 
margins  of  the  umbrella-like  disk,  or  ^' rectocalyx,"  however, 
there  are  minute  vesicular-like  bodies  (called  marginal  Yesi- 
oles),  which  have  been  supposed  by  some  zoologists  (e.^.,  Agas- 
siz,  M^Crady,  and  Fritz  MUller)  to  be  the  rudiments  of  a  ner- 
vous systeuL  This  supposition  has  received  much  support, 
recently,  from  vivisectional  experiments  made  by  Mr.  G«orge 
J.  Romanes.  Mr.  Romanes's  observations  were  made  on  the 
acaleph  known  as  Slabberia  conica^  a  species  about  as  large 
as  an  acorn,  and,  as  the  specific  name  implies,  having  a  conic 
rectocalyx,  from  whoso  margin  four  tentacles  originate ;  at 
the  bases  of  these  tentacles  are  vesicles  smaller  than  the  dot 
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whioh  sarmoants  thU  i;  small  as  these  are,  however,  they 
appear  to  be  so  important  to  the  animal  economy  that  their 
excision  paralyzes  and  renders  inert  the  segment  from  which 
they  are  abstracted,  and  yet,  although  all  that  may  be  iso- 
lated from  them  is  deprived  of  motility,  the  portions  left  con- 
nected with  them  preserve  that  fanction ;  thus,  all  bat  the 
margin  may  be  cut  away,  and  all  such  exseotion  will  be  ren- 
dered inactive,  but  the  margin  itself,  retaining  these  vesicles, 
will  still  manifest,  for  an  indefinite  length  of  time,  its  con- 
tractile powers.  Some  of  these  facts  (e.^.,the  paralysis  of  the 
rectocalyz  deprived  of  its  margin)  have  been  known  before, 
but  have  been  explained  by  the  hypothesis  that  the  severance 
of  all  the  contractile  fibres  produces  a  kind  of  mechanical 
paralysis,  analogous,  for  example,  to  disability  to  use  the 
arms  if  all  the  muscles  were  divided.  This  explanation  does 
not  entirely  account  for  all  the  manifestations  exhibited  in 
the  experiments' in  question,  and  there  is  at  least  a  strong 
probability  that  the  minute  dots  refen'ed  to  have  a  true  ner- 
vous function.  

6CUDDEB  ON  THE   BUTTESFLISS   OF  THE   GENUS  FAMPHILA. 

A  paper  has  just  been  published  by  Mr.  Samuel  H.  Scud- 
der,  in  the  Memoirs  of  the  Boston  Natural  History  Society, 
on  the  butterflies  of  the  genus  JPamphUa^  in  which,  after  a 
critical  comparison  of  American  and  European  forms,  he 
comes  to  the  conclusioji  that,  after  all,  there  is  no  difficulty 
in  distinguishing  the  common  species  of  Europe  from  its 
nearest  American  relatives.  Of  American  forms  he  describes 
eight  species,  three  of  them  in  this  work  for  the  first  time. 

HABITS   OF  BEES,  WASPS,  AND  ANTS. 

Sir  John  Lubbock  has  recently  presented  to  the  Linnasan 
Society  of  London  some  very  interesting  notes  on  the  habits 
of  bees,  wasps,  and  ants,  drawn  from  his  personal  observa- 
tion. The  results  seem  to  negative  the  idea  popularly  en- 
tertained that  bees  have  the  power  of  communicating  intel- 
ligence from  one  to  another;  also  that  the  working  bees  have 
any  affection  for  one  another,  or  for  the  queen  bee  independ- 
ently of  the  utility  of  the  latter  for  producing  new  broods. 
Bees  have  a  decided  taste  in  cplor,  distinctly  preferring  blue 
to  orange.    Wasps  are  (Dr.  Watts  notwithstanding)  of  more 
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industrions  habitd  than  bees,  performing  a  larger  number  of 
journeys  in  the  same  time.  Ants  appear  to  possess  a  dis- 
tinct power  of  communicating  with  one  another,  but  differ* 
ent  individuals  vary  greatly  ia  this  respect. 

OCOUR&BNCE  OF  A  COCHINEAL  INSECT  IN  NEBRASKA. 

Mr.  Austin,  in  Psyche^  calls  attention  to  the  occurrence  of 
a  cochineal  insect,  in  great  abundance,  on  several  species  of 
the  cactus  growing  in  the  northwest  of  Kebraska  and  ad- 
jacent portions  of  Dakota.  He  can  find  no  evidence  that 
the  Indians  were  acquainted  with  the  existence  of  this  sub- 
stance in  its  practical  applications  as  a  paint ;  and,  indeed, 
the  fact  of  its  occurrence  there  at  all  was  unexpected  by  him, 
although  ho  has  since  learned  that  it  is  not  uncommon  in 
Kansas  and  Southern  California. — P«ycA«,2>ec.,1874, 30. 

MINERAL  Substances  in  the  ABticuLAXA. 

E.  H&ckel  gives  the  result  of  a  series  of  experiments  upon 
the  localization,  or  heaping  up,  so  to  speak,  of  various  miner- 
al substances  in  the  ai*ticulata,  and  its  physiological  results, 
referring  more  particularly  to  the  administration  to  various 
species,  especially  cockroaches  and  crabs,  of  a  diet  Consisting 
of  metallic  arsenic  and  flour.  After  feeding  with  this  sub- 
stance for  forty  days  the  animals  were  dissected,  and  arsenic 
found  in  the  cceca  of  the  stomach,  as  also  in  the  Malpighiaii 
tubes,  in  the  latter  the  indication  being  most  decided. — 6  B^ 
August  24, 1874, 513.  . 

CAJPTUBE  OF  INSECTS  BY  "  FLY-CATCHING "  PLANTS. 

Much  attention  has  lately  been  attracted  to  the  so-called 
fly-catching  plants,  and  the  object  of  the  various  provisions 
by  which  the  capture  of  insects  is  rendered  possible,  whether, 
as  in  the  Venus  fly-trap  {Dionma  tnuscipula)^  by  the  bring- 
ing together  of  two  laminee  of  a  leaf,  with  a  row  of  spines 
around  the  margin,  or  by  attracting  them  into  a  cup-shaped 
receptacle,  as  in  Nepenthes  and  Sarracenia,  or  by  the  pres- 
ence of  organs  secreting  a  viscid  juice,  as  in  XhoserOj  or  sun- 
dew, which  holds  an  insect  whenever  it  alights  upon  the 
surface.  Professor  Bailey,  of  Providence,  has  lately  called 
attention  to  a  similar  function  of  the  latter  nature  in  the 
Azalea  viseosa^  or  swamp  honeysuckle,  which  has  Us. corolla 
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covered  with  iiinameroble  clamniy  and  glandulous  hairs.  In 
the  bud  these  hairs  appear  to  cover  the  whole  surface  of 
the  flower,  but  wheu  the  corolla  expands  they  seem  to  oo 
cupy  the  midrib  of  the  petals  as  well  as  the  tube  of  the  co^ 
rolla.  These  glandular  hairs  are  efficacious  fly-catchers,  but 
what  is  their  precise  object,  or  the  method  of  application, 
Professor  Bailey  is  at  present  unable  to  indicate. — 5  i>,  Sep* 
iembeTy  1874, 617.  

GIANT  CUTTLB-7I6H  FOUND  ON  THS  GRAND  BANK,  DSCEMBSB, 

1874. 

Some  time  since  the  discovery  was  announced  by  the  Rev^ 
Mr.  Harvey,  of  St  Johns,  Newfoundland,  of  a  giant  cuttle- 
fish off  the  coast  of  that  island.  We  now  learn  from  him 
that  a  still  larger  one  was  cast  ashore  on  the  Grand  Bank, 
near  Fortune  Bay,  in  December  last.  The  larger  arms  meas- 
ured  twenty-sir  fe^  each,  with  a  circumference  of  sixteen 
inches,  the  short  arms  being  about  one  third  that  length  with 
the  same  circumference.  The  total  length  of  the  body  was 
fourteen  feet.  No  poition  was  preserved  excepting  the  beak 
and  one  sucker,  which  is  an  inch  in  diameter.  The  fisher- 
men carried  it  off  as  food  for  their  dogs.  The  specimens 
preserved  will  probably  be  sent  to  Professor  Verrill,  of  Yale 
College,  for  comparison  with  what  he  has  of  the  first  one, 

FAUNA  OF  THS  CASPIAN. 

Professor  Oskar  Qrimm  has  lately  published  an  account 
of  the  investigations  made,  under  the  direction  of  the  Society 
of  Natural  History  of  St.  Petersburg,  upon  the  fauna  of  the 
Caspian  Sea.  The  results  of  these  had  been  extremely  inter- 
esting and  rich,  no  less  than  eighty  new  species  having  been 
discovered,  and  the  total  number  known  raised  to  160. 

According  to  Professor  Grimm,  the  Caspian  appears  as  a 
large,  hal^salt  sea,  possessing  partly  its  own  animal  forms 
and  partly  such  as  occur  in  other  seas,  the  former  being  de- 
scended from  species  still  living  or  already  extinct,  or  slight- 
ly changed  from  foreign  related  species  in  other  waters.  The 
species  which  occur  in  other  seas  are  forms  which  possess 
great  tenacity  of  life,  as  they  still  manage  to  sustain  exist- 
ence, their  former  associates  of  less  hardiness  having  died  out. 

The  faunal  affinitieis  of  the  Caspian  are  with  the  Sea  of 
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Aral>  the  Blaok  Sea,  and  the  Northern  Ocean,  bnt  those  with 
the  Arctic  Ocean  are  more  recent  than  with  the  Black  Sea,  in 
which  the  seal,  the  coregonus,  and  other  species  common  to 
the  Caspian  and  the  Arctic  Ocean  do  not  exist.  It  has  been 
inferred  from  the  phenomena  observed  that  in  the  tertiary- 
period  there  was  a  large  but  closed  fresh- water  basin  in  Eu- 
rope and  Western  Asia,  which,  by  volcanic  elevation  of  the 
earth's  crust,  was  divided  into  several  smaller  basins,  such  as 
the  Black  Sea  and  Aral-Caspian,  At  that  time  the  water  of 
the  Arctic  Ocean  broke  into  the  Caspian,  and  having  still  a 
connection  with  the  Black  Sea,  though  a  slight  one,  a  few 
animals,  and  only  a  few,  reached  the  sea  from  the  latter. 

The  Caspian,  however,  according  to  Professor  Grimm,  not 
only  received  species  from  the  Arctic  Ocean,  but  has  also 
furnished  some  to  it,  especially  the  sterlet  {Adpenser  ruthe- 
nus).  As  a  general  rule,  in  the  Caspian  Sea  the  abundance 
of  individuals  replaces  the  abundance  qf  species,  and  many 
of  the  moUusks  described  by  Eichwald  as  sub-fossil  were 
found  living,  and  not  smaller  than  their  extinct  relatives. 
The  deepest  parts  of  the  sea  were  inhabited  most  abundant- 
ly, and  by  quite  different  species  from  those  at  the  depth  of 
only  a  few  fathoms.  In  Professor  Grimm's  opinion,  the  Oxns 
of  the  ancients  at  one  period  unquestionably  flowed  into  the 
Caspian  Sea. — 18  A^  September  3, 1875, 626. 

GIGANTIC  MABINS  WOBM. 

Dr.  Carl  Mobius,  an  eminent  German  zoologist,  of  Kiel,  has 
been  engaged  for  some  time  in  the  exploration  of  the  Mau- 
ritius and  of  the  waters  adjacent;  and  according  to  a  letter 
received  by  Captain  Nicholas  Pike,  of  New  York,  from  Ed- 
ward Newton,  Dr.  M5bius  has  lately  discovered  a  marine 
worm  300  yards  in  length  I 

DOMESTICATED  ANIMALS  AMONG  THE  ANCIENTS. 

It  is  an  interesting  fact  in  the  history  of  the  domestication 
of  animals  among  the  ancients,  that  the  Egyptians  bred  sev- 
eral species,  an^  kept  them  in  large  numbers,  which  are  not 
now  employed  in  any  part  of  the  world.  Among  these  are 
the  Addax  and  Beisa  antelopes,  the  gazelle,  or  Dorcas  ante- 
lope, and  the  Kobe  antelope.  The  evidence  of  this  is  found, 
together  with  much  else  connected  with  the  history  of  the 
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ancient  Egyptians,  in  the  pictures  on  the  tombs,  where  flocks 
of  these  animals  are  represented  with  others  receiving  the 
attentions  of  the  farmer  and  herdsman.  From  about  1800 
years  before  the  Christian  era,  however,  these  representations 
were  fewer  and  fewer  in  number,  and  after  that  time  their 
oocurrence  in  relation  to  domestic  animals  seems  to  have 
ceased.  

CHANGE  OF  GOLOB  IN  THE  CHAMELEON. 

M.  Paul  Bert  has  exhibited,  at  a  meeting  of  the  Biological 
Society  of  Paris,  a  series  of  experiments  on  the  coloration  of 
the  chameleons,  bearing  especially  upon  the  changes  of  color 
produced  if  one  or  both  eyes  be  extirpated.  If  a  single  eye 
be  removed,  the  animal  does  not  exhibit  any  change  of  color 
on  the  wounded  side.  If  the  light  be  brought  to  it,  a  very 
slow  change  of  color  takes  place,  and  subsequently  in  that  of 
the  uninjnred  side.  If  both  eyes  be  cut,  a  change  of  color  on 
the  two  sides  pccurs  under  the  inflnenca  of  fierce  excitements. 

It  has  been  previously  ascertained  by  M.  Beit  that,  on  re- 
moving the  right  hemisphere  of  the  brain  of  the  chameleon, 
the  animal  only  made  use  of  the  members  of  the  left  side, 
and  after  taking  away  the  left  hemisphere,  then  it  could  use 
the  members  of  both  sides. 

This  phenomenon  seemed  to  indicate  that  to  the  chameleon 
is  given  in  a  measure  a  double  being — that  is  to  say,  that  the 
voluntary  movements  seem  to  recognize  two  centres,  corre- 
sponding each  to  movement,  coloration,  and  to  sensations  of 
the  analogous  side. — 8  -B,  September  14, 168. 

EXTINCT  ANIMALS  IN  B0DBI6USZ. 

It  is  well  known  that  Rodriguez,  the  Mauritius,  and  other 
islands  off  the  eastern  coast  of  Africa,  were  at  one  time 
inhabited  by  various  species  of  birds  now  entirely  extinct, 
and  known  only  by  tradition,  by  the  descriptions  of  several 
travelers,  and  by  the  occurrence  of  their  bones  in  different 
localities. 

The  island  of  Rodriguez  seems  to  have  been  much  favored 
in  this  way,  as  mentioned  by  M.  Leguat,  who  resided  there 
from  1691  to  1693,  and  described  species  in  his  works  that 
for  a  long  time  were  supposed  to  be  the  figment  of  his  own 
imagination,  but  which  are  now  well  established  by  osteo- 
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logical  remains.  The  inquiry  has  been  freqnently  made  as 
to  the  precise  period  and  the  actual  causes  of  this  extinction, 
and  Professor  Alphonse  Milne-Edwards  has  lately  found  a 
document  which  throws  much  light  on  the  subject  This  is 
a  manuscript  report  in  the  Department  of  Marine,  entitled 
*^  Relation  de  I'Isle  Rodriguez,"  and  is  supposed  to  be  of 
about  the  date  of  1760. 

According  to  this  document,  the  birds  continued  quite 
abundant  until  about  1730,  at  which  time,  however,  the  set- 
tlement of  the  Isle  of  France  and  the  Isle  of  Bourbon,  to- 
gether with  the  great  number  of  vessels  visiting  the  adjacent 
regions,  made  such  depredations  upon  the  living  animals,  es- 
pecially the  birds  and  tortoises,  as  soon  to  bring  about  their 
entire  extinction.  The  birds  were  all  restricted  to  narrow 
spaces,  and  being  in  large  part  unable  to  fly,  fell  victims  to 
the  weapons  of  the  invadei*s.  Indeed,  so  far  as  the  tortoises 
were  concerned,  numerous  vessels  were  employed  exclusive- 
ly in  the  business  of  collecting  and  shipping  them.-«l  B^ 
June  20, 165.  

FLIGHT  OF  BUTTBBFLIES, 

Mr.  J.  Matthew  Jones  gives  an  account  of  a  very  remark- 
able flight  of  small  yellow  buttei*flies,  Terias  lisa^  of  the  fam- 
ily IHeridcBy  which  visited  the  Bermuda  islands  on  the  1st  of 
October,  1874.  Their  number  was  so  great  thai  their  first 
appearance  was  that  of  a  cloud  coming  in  from  the  north- 
west, and  when  close  to  the  land  they  separated  into  two 
columns,  and  dispersed  east  and  west  over  the  islands. 

Mr.  Jones  does  not  consider  that  this  was  an  intentional 
movement  on  the  part  of  these  buttei'flies,  but  that  proba- 
bly the  individuals,  while  swarming  at  some  point  along  the 
coast  of  the  United  States,  were  caught  up  in  a  cyclone  or 
other  storm,  and  carried  out  to  sea  to  a  great  distanca 

INTBODUCnOK  OF  THB  AMSBICAN  TURKBT. 

The  precise  date  at  which  the  American  turkey  was  intro^ 
duced  (probably  from  Mexico)  into  Europe  has  always  been 
a  matter  of  some  uncertainty,  its  arrival  in  France  having 
been  ascribed  to  the  action  of  the  Jesoits.  It  took  a  con- 
spicuous part  in  the  nuptial  feast  of  Charles  IX,  in  1570,  A 
much  earlier  mention  of  this  bird  has,  however^  been  foiind 
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in  a  manuscript  recently  printed  in  France,  where  in  Gouber- 
ville's  diary,  under  date  of  December  27, 1555,  he  speaks  of 
having  had  brought  to  him  an  Indian  cock  and  hen.  Proba- 
bly the  bird  must  have  been  known  for  some  time,  from  this 
casual  mention,  as  the  same  journal  contains  notices  in  detail 
of  new  forms  of  animal  and  vegetable  life  which  had  attract* 
ed  his  attention. — 10  J?,  Jvme  3, 60, 

STONB  ABBOW  IN  A  H0UAN  TIBIA« 

Baudrimont  gives  an  account  of  a  human  tibia  found  in 
Aveyron  which  had  a  stone  arrow-head  inserted  in  it,  and 
which  had  remained  adherent,  and  had  caused  a  considerable 
exostosis  of  the  bone.  But  what  is  most  remarkable  is  the 
fact  that  the  arrow-head  was  inserted  by  its  haft  and  not  by 
its  point,  there  being  no  indication  of  any  perforation.  For 
this  reason  Baudrimont  is  of  the  opinion  that  the  wound 
had  not  been  produced  in  actual  warfare,  but  that  in  all 
probability  this  was  a  case  of  surgical  manipulation  with 
the  object  of  producing  some  specific  effect,  either  moral  or 
physical,  similar  in  this  respect  to  the  system  of  trepanning 
on  the  living  subject,  of  which  several  very  striking  instances 
have  been  brought  to  the  notice  of  archaeologists. — 20  B^ 
1875.  

INFLUBNCB  07  TBHPBBATUBB  ON  NBBVOUB  8BKSIB1IJTT. 

At  a  recent  meeting  of  the  Russian  Scientific  Association, 
at  Kasan,  some  results  were  given  by  Troitzky  of  observa* 
tions  made  by  himself  to  determine  the  velocity  of  propaga- 
tion  of  the  excitement  produced  in  the  nerves  of  frogs,  by 
galvanic  currents  of  various  degrees  of  intensity  and  of  vari- 
ous temperatures.  He  found  that  for  feeble  currents  the 
maximum  velocity  of  nervous  sensations  is  between  the  tern*' 
peratures  +20^  and  +10®  C.  The  velocity  diminishes  when 
the  nerves  are  warmed  to  30®  or  cooled  to  zero.  In  strong- 
er electric  currents  the  influence  of  temperature  upon  velocity 
diminishes,  the  velocity  being  affected  more  by  the  strength 
of  the  current  thai)  by  the  temperature.  In  the  case  of  very 
strong  currents  the  influence  of  temperature  entirely  disap- 
pears. The  velocity  of  transmission  in  the  nerves  depends 
npon  the  strength  of  the  excitement,  increasing  directly  as 
the  latter.— 1 9  (7,  VII.,  204. 
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ABTI7ICIAL  DEFOBKATION  OF  THE  TEETH. 

At  the  meeting  of  the  Anthropological  Society  of  66ttin- 
gen,  July  17, 1876,  Dr.  Von  Jhering,  after  a  brief  mention  of 
practices  common  among  people  widely  separated,  especially 
their  barbarons  toilet  operations,  gave  a  minute  description 
of  deformations  of  the  teeth.  These  practices  are  of  thi-ee 
kinds :  1.  Coloring  the  teeth  with  red  and  black  dyes  (Borneo 
and  Burma).  2.  Knocking  out  one  or  more  incisors  of  the 
upper  or  the  under  jaw  by  some  tribes  of  Australia  and  of 
Central  Africa.  8.  Disfiguring  the  teeth  without  removing 
them.  Many  tribes  of  Central  Africa  chip  the  incisora  with 
the  chisel  so  as  to  make  them  pointed,  sometimes  in  the  cen* 
tre,  sometimes  on  one,  sometimes  on  both  sides.  In  the  lat- 
ter case  they  are  bicuspidate.  In  the  islands  of  the  Malayan 
Archipelago  the  aborigines  practice  the  filing  down  of  their 
teeth,  already  discolored  by  the  chewing  of  betel,  in  two 
typical  fashions:  1.  Removal  of  the  enamel  from  the  whole 
front  surface  of  the  crown  by  horizontal  strokes  of  the  file, 
and  by  smoothing  down  the  edge — a  species  of  mutilation 
characteristic  of  the  Malays  of  the  East  Indian  Archipelago. 
2.  A  removal  of  the  enamel  in  triangular  pieces  so  as  to  leave 
the  tooth  pointed,  and  the  remaining  enamel  rhomboidal  in 
form.  This  is  practiced  in  Java,  Bali,  Madura,  and  Celebes, 
and  is  not  known  elsewhere,  so  that  Yirchow,  A.  B.  Meyer, 
and  othera  believe  it  to  be  an  exclusive  mark  of  these  islands. 
Dr.  Yon  Jhering  has  observed  this  mark  upon  crania  in  vari- 
ous collections,  but  they  have  always  proved  to  be  from  one 
of  these  four  islands.  We  must  therefore  conclude  that  this 
species  of  mutilation  had  its  origin  there,  although  we  have 
not  the  least  suspicion  to  which  people  it  belonged,  or  whether 
it  was  a  mark  of  noble  birth. 


COHPABATIYELT  SHALL  BRAIN  IN  EXTINCT  ANIMALS. 

The  study  of  the  form  of  the  brain  in  extinct  animals  is 
one  of  much  interest,  and  has  been  prosecuted  with  consid- 
emble  success  lately.  Some  years  ago  Professor  Lartet,  of 
Paris,  pointed  out  the  small  size  of  the  brain  in  Eocene 
mammalia  as  compared  with  those  of  the  present  time. 
Professor  Gervais  has  described  the  characters  presented  by 
the  skull-cast  in  Toxodon — a  remarkable  and  gigantic  ani- 
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mal,  whose  remains  have  been  found  in  the  post-Tertiary  beds 
of  Baenos  Ayres.  His  observations  led  him  to  coincide  with 
the  view  of  Owen — that  Toxodon  represents  a  distinct  order 
of  mammals.  Professor  Copo  recently  pointed  out  the  small 
size  of  the  brain  in  Symborodon,  from  the  Mioeene  strata  of 
the  Plains,  showing  that  the  greater  part  of  the  skull  was 
occupied  by  immense  air-chambers.  Professor  Marsh,  of 
Tale  College,  has  since  compared  the  brain  cavities  of  vari- 
ous genera  of  the  American  Eocene  and  Pliocene  periods 
with  eidsting  forms,  and  finds  those  of  the  first-named  epoch 
to  be  exceedingly  small,  and  that  there  is  a  steady  increase 
in  size  in  the  subsequent  periods.  Thus  the  brain  in  the  gi- 
gantic UirUatherium^of  the  Eocene, is  little  larger  than  that  of 
some  reptiles.  In  the  lines  of  the  rhinoceros,  tapir,  and  horse 
a  regular  increase  in  size  from  such  beginnings  can  be  traced. 

PIMOBPHISM  or  CEBTAIN  BUTTSRFLIBS. 

Some  species  of  butterflies  of  the  well-known  genus  Orapta 
have  been  found  by  Mr.  W.  H.  Edwards  to  be  dimorphic 
forms.  By  the  simple  experiment  of  tying  up  a  Ghrapta 
dry  as  in  a  bag  at  the  end  of  a  branch  of  its  food -plant,  it 
laid  a  batch  of  eggs  from  which  resulted  a  large  number  of 
G.  comma  and  six  O,  dryas.  He  now  gives  in  the  Cana- 
dian Entomologist  the  results  of  an  experiment  made  with 
Orapta  comma^  the  converse  of  that  made  in  1873  with  dry- 
as.  On  the  10th  of  May  last  he  took  a  female,  true  comma^ 
and  tied  it  up  to  a  branch  of  hop-vine.  She  laid  in  the  bag 
some  forty  eggs,  from  which  hatched  thirty-nine  caterpillars. 
Most  of  them  in  due  time  reached  the  chrysalis  state ;  and 
between  the  10th  and  15th  of  June  there  emerged  thirty-four 
buttei*flies,  every  one  a  Dryas, 

ANOTHER  LINK  CONNECTING  BIRDS  AND  REPTILES. 

One  of  the  most  important  papers  read  at  the  Haitford 
Meeting  of  the  American  Association  for  the  Advancement 
of  Science  was  presented  by  Professor  E.  S.  Morse.  In  it  he 
points  out  an  additional  link  connecting  the  birds  and  rep- 
tiles. The  astralagus  (one  of  the  bones  of  the  ankle)  co-ossi- 
fies early  with  the  end  of  the  tibia,  and  this  ^'process,''  as  it 
has  been  erroneously  called,  ascends  as  a  spur  from  the  upper 
side  of  the  astralagus  in  front  of  the  tibia.    In  certain  ex- 
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tinot  reptiles — like  HypsUophodon^  Lcdaps^  and  others— the 
ascending  process  of  the  astralagus  shows  itself  as  an  avian 
character.  A  few  years  ago  Professor  Wyman  discovered 
that  this  process  had  an  independent  centre  of  ossification, 
and  therefore*conld  not  be  a  process  of  the  bone.  Mr.  Morse 
had  interpreted  this  bone  as  the  ^'  intermedium "  of  Gegen- 
baur.  The  intermedium  is  a  tarsal  bone,  occupying  a  position 
between  the  astralagus  and  the  calcaneunu  In  the  sanrians, 
turtles,  and  other  reptiles  this  bone  is  well  seen.  In  certain 
amphibians,  as  in  the  salamanders,  the  bone  is  long,  wedge- 
shaped,  and  partially  projects  between  the  tibia  and  fibula. 
Mr.  Morse  has  expressed  his  belief  that  the  ascending  process 
of  the  astralagus  represented  the  intermedium  of  reptiles 
He  had  published  in  the  ^Annals  of  the  New  York  Lyceum 
of  Natural  History"  a  theoretic  figure  of  the  proper  position 
of  this  bone  in  birds,  comparing  it  with  the  intermedium  of 
certain  salamanders.  He  explained  its  position  in  front  of  the 
tibia  as  a  supposed  process  of  the  astralagus,  calling  atten* 
tion  to  the  excessive  tendency  to  anchylosis  in  birds.  The 
widening  of  the  tibia  to  include  all  the  tareals  within  its 
width  necessarily  brings  the  intermedium  in  front  of  the 
tibia,  and,  as  it  early  unites  with  the  astralagus,  has  natural- 
ly been  mistaken.  Mr.  Morse  has  been  able  to  confirm  bis 
opinion  regarding  the  nature  of  this  bone  in  studying  the 
embryos  of  common  tern  at  the  Anderson  School  of  Natural 
History,  at  Penikese  Island.  In  the  embryo  bird  the  inter- 
medium showed  as  a  long  oval  bone,  the  astralagus  and  cal- 
^aneum  passing  up  between  the  tibia  and  fibula,  as  seen  in 
the  lower  reptiles. 

In  this  connection  it  is  interesting  to  observe  that  in  the 
mammalia  the  intermedium  does  not  occur,  and  Glegenbaur 
has  expressed  the  opinion  that  the  astralagus  and  interme- 
dium united.  These  investigations  might  possibly  go  to 
confirm  that  opinion  by  the  fact  that  in  reptiles  the  interme- 
dium is  separate ;  in  birds  it  is  separate  in  the  young  bird, 
but  connected  with  the  astralagus  in  the  adult  state ;  while 
in  mammals,  if  Gegenbaur  is  right,  it  is  always  so  connected. 

SEX  IK  THE   EMBBTO. 

Mr.  R  Van  Beneden  publishes  in  Gervais^s  Journal  a  paper 
on  the  original  distinction  of  the  testicle  and  the  ovary,  in 
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which  he  states  that  amoDg  the  J3i/dr(xctinia  the  eggs  are 
developed  exclosiyely  at  the  expense  of  the  epithelial  cells 
of  the  endoderm,  and  remain  up  to  the  period  of  their  matu- 
rity Burroanded  by  the  elements  of  the  endoderm.  On  the 
other  hand,  the  testicle  and  the  spermatozoa  are  developed 
at  the  expense  of  the  ectoderm,  the  organ  resulting  from  a 
progressive  transformation  of  the  cellular  fold,  and  originally 
formed  by  invagination. 

He  finds  also  that  in  the  female  spore-sacs  there  is  the  ru- 
diment of  a  testicle  organ,  and  in  the  male  sacs  a  rudiment 
of  the  ovary.  The  spore-sacs,  therefore,  in  his  opinion  are 
hermaphrodite.  The  endoderm  and  ectoderm  have  there- 
fore opposite  significations. — 14  B^  1874, 450. 

THE  PALOLO  WOBM. 

Among  the  most  remarkable  zoological  phenomena  of  the 
Pacific  Ocean  may  be  mentioned  the  periodical  annual  oo- 
ourrence  at  a  regular  date,  in  immense  numbers,  of  a  marine 
worm  known  ais  the  palolo  {Palola  viridis)^  which  appears 
in  immense  numbers  in  the  vicinity  of  Samoa  regularly  at 
the  time  of  the  moon's  last  quarter  in  October  or  November. 
Its  occurrence  is  eagerly  looked  for  by  the  natives,  who  col- 
lect it  in  enormous  amount  and  devour  it  greedily,  both  in 
a  fresh  state  and  also  prepared  in  such  a  manner  as  to  keep 
it  for  some  time.  From  a  paper  by  Mr.  Whitmee,  in  the 
Proceedings  of  the  Zoological  Society  of  London  for  1875, 
we  learn  that  the  two  sexes  are  of  different  colors,  and  thus 
readily  distinguishable,  and  that  both  males  and  females  break 
up  into  a  great  number  of  small  fragments,  from  which  the 
eggs  and  the  milt  escape,  so  as  to  produce  the  necessary  fertil- 
ization. Some  idea  of  the  abundance  of  this  worm  at  the 
season  in  question  may  be  gathered  from  the  fact  that  the 
sea  becomes  quite  of  a  milky  appearance  during  this  opera- 
tion.— ^JFVoc.  ZooL  SoCy  London  J 1874. 

OCCUBBBNCE  OF  MOA  IN  NEW  ZEALAND. 

Dr.  Hector,  at  the  recent  meeting  of  the  British  Associa- 
tion, gave  a  very  interesting  account  of  the  occurrence  of 
moa  bones  in  New  Zealand,  under  this  name  including  the 
various  species  of  fossil  giant  birds,  whether  of  the  dinornis, 
harpagornis,  or  others.    These  remains  are  sometimes  found 
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on  the  Burface,  sometimes  in  caves ;  generali7,  however,  in 
the  open  and  low  scrub,  and  not  in  the  region  occdpied  now 
or  formerly  by  the  primeval  forests.  In  the  subalpine  por- 
tion of  the  soath  of  New  Zealand,  covered  only  with  a  slight 
vegetation,  large  quantities  of  well-preserved  moa  remains 
have  been  recently  found,  associated  with  relics  of  the  na- 
tives, proving  still  more  conclusively  than  heretofore  that 
they  served  as  food  to  the  inhabitants,  and  that  they  were 
a  favorite  object  of  pursuit. 

The  occuiTence  of  large  numbers  of  the  bones  together  is 
thought  to  be  due  to  the  fact  that  the  animals  were  crowd- 
ed by  the  firing  of  the  brush  by  the  Maoris.  They  are  also 
discovered  in  the  swamps  and  peat  bogs  in  almost  all  the 
valleys  leading  to  the  coast.  One  of  these  was  at  Glen- 
mark,  where  the  remains  of  a  terrace,  at  a  higher  level,  had 
been  cut  through  by  a  stream,  leaving  a  large  deposit  on 
the  shoulders  of  the  hills  on  both  sides.  Here  great  num- 
bers of  bones  were  found  without  any  Maori  implements,  in- 
dicating as  many  as  1700  individuals  that  had  either  been 
carried  down  and  smothered  in  the  floods  or  had  died  nat- 
urally and  been  carried  down  by  the  water.  Similar  de- 
posits occuiTed  in  caves  and  in  bogs  on  the  coast  exposed 
below  high-water  mark,  showing  that  there  had  been  com- 
paratively modem  submersion ;  but  there  were  no  marine 
deposits  above. 

These  bones  were  also  found  wherever  the  country^  was 
favorable  for  the  Maori  camps,  on  the  sheltered  grassy  plots, 
or  among  the  neighboring  sand-hills.  Here  they  were  asso- 
ciated with  the  cooking  hollows  and  with  stone  implements 
similar  to  those  now  used  by  the  aborigines. 

In  caves  the  moa  bones  were  found  resting  on  the  stalac- 
titic  shelves,  and  probably  came  there  by  falling  through  the 
upper  chasms,  or  by  being  washed  in  by  the  water,  as  is  now 
the  case  with  the  remains  of  the  sheep.  The  earliest  traces 
of  the  moa  bones  were  at  Poverty  Bay,  in  the  form  of  foot- 
marks, in  a  soft  pumice  sandstone  six  or  eight  inches  from 
the  surface.  Dr.  Hector  does  not  consider  the  moa  to  be  of 
the  tertiary  age,  the  supposed  bones  from  such  deposits,  in 
his  opinion,  belonging  to  a  gigantic  extinct  penguin. 
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a  BOTANY. 

BELATION  BBTWESN  THE  MODEBN  AND  TEBTIABT  FLORAS. 

A  commanication  was  made  to  the  Vienna  Academy  by 
Ettingshausen,  embodying  his  extensive  researches  on  ter- 
tiary plant-fossils  and  their  study  in  connection  with  modem 
floras.  Regarding  the  present  vegetable  world  as  the  result 
of  a  former  preparatory  condition,  he  proceeds  upon  the  fact 
that  the  modern  floras  were  already  prefigured  in  the  tertiary 
flora,  not  confined,  however,  as  at  present,  to  different  distinct 
regions ;  but  that  plants,  at  present  denizens  of  widely  differ- 
ent portions  of  the  earth,  then  flourished  in  the  same  region. 
The  state  of  preservation  of  the  fossils  of  temperate  and  sub- 
tropical plants,  often  occurring  even  in  the  same  piece  of 
rock,  renders  this  fact  inexplicable  on  the  hypothesis  of  the 
mingling  of  the  floras  of  mountains  and  lowlands,  and  leaves 
only  the  conclusion  that  these  plants  flourished  in  immediate 
proximity.  Hence  the  tertiary  flora,  in  comparison  with  the 
modern,  may  be  regarded  as  a  kind  of  compounded  primitive 
flora,  which  by  resolving,  as  it  were,  into  its  elements,  pro- 
duced the  present  natural  floras,  each  of  which  consists  of  a 
principal  element,  and  to  a  greater  or  less  degree  of  second- 
ary elements;  the  term  *' element"  being  understood  to  in- 
clude all  geological  plant-forms,  the  analogues  of  which  at 
present  belong  exclusively  to  the  region  of  one  natural  flora. 
The  tertiary  flora,  therefore,  as  it  involved  all  modem  floras, 
was,  so  far,  of  the  same  character  over  the  whole  earth.  In 
the  present  flora  then,  regarded  as  the  more  fully  developed 
tertiary  flora,  there  are  of  course  plant-forms  on  which  the 
impress  of  the  original  elements  may  be  recognized,  although 
somewhat  altered.  This  is  very  evident  in  regard  to  the 
principal  elements,  but  the  effect  of  secondary  elements  in 
the  development  of  modem  plants  can  also  be  inferred  from 
the  relationship  of  many  modem  genera  and  species,  as  well 
as  from  their  distribution ;  and  components  of  the  natural 
floras,  which  do  not  seem  to  conform  to  the  character  of  the 
same,  clearly  betray  their  association  with  components  of 
the  secondary  elements;  and  the  more  or  less  extensive 
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groups  of  apparently  exotic  plants  that  are  met  with  are 
only  to  be  explained  as  the  residue  of  secondary  elements. 
Examples  of  the  extent  to  which  the  composite  character  of 
the  tertiary  flora  has  still  been  retained  are  found  in  Japan, 
the  southern  portions  of  North  America,  and  California,  where 
plants  related  to  those  of  almost  all  other  regions  occur.  He 
sums  up  his  conclusions  as  follows :  1.  The  natural  floras  of 
the  world  are  allied  to  each  other  by  the  elements  of  the 
tertiary  flora.  2.  The  character  of  a  natural  flora  is  deter- 
mined by  the  predominant  development  of  one  floral  element 
(the  principal  element).  8.  Secondary  elements  have  also  af- 
fected the  composition  of  modern  floras,  according  to  cli- 
matic conditions.  The  intermixture  of  members  of  the  vege- 
table kingdom,  apparently  foreign  to  the  character  of  the 
flora,  produced  in  this  way,  sometimes  appears  only  subor- 
dinate, but  at  others  is  of  such  an  extent  that  it  decidedly 
aflects  the  character  of  the  flora.  4.  The  species  replacing 
each  other  in  the  regions  of  the  different  modem  floras  are 
corresponding  members  of  similar  elements. — 19  CjNovember 
14,1874,429.  

CATALOGUE  OF  THE  FLOBA  OF  NEBRASKA. 

A  catalogue  of  the  flora  of  Nebraska,  by  Professor  Samuel 
Aughey,  has  been  published  by  the  University  of  Nebraska, 
with  special  reference  to  making  exchanges  of  specimens. 
The  general  arrangement  corresponds  to  that  of  Professor 
Oray,  in  his  botanical  works,  and  includes  2034  species  as 
having  been  actually  observed.  Professor  Aughey  remarks 
that  many  of  the  native  species  along  the  eastern  border  of 
the  state  are  rapidly  disappearing,  and  others  taking  their 
place.  Thus  eight  years  ago  the  ^'  silver-weed,"  PotentiUa 
anaerina^  was  common  along  the  Missouri  from  Omaha  to 
Dakota  City,  but  is  now  rarely  met  with.  He  thinks,  there- 
fore, that  the  present  condition  of  the  flora  of  Nebraska 
should  be  put  on  record,  so  as  to  mark  with  greater  accuracy 
the  changes  that  may  take  place  from  year  to  year. 

VEGETATION  OF  AHSTEBDAH  AND  BT.  PAULAS  ISLANDS. 

It  is  a  curious  fact  that  the  little  island  of  Amsterdam,  in 
the  South  Indian  Ocean,  is  known  to  be  covered  with  trees, 
while  that  of  St.  Paul's,  only  fifly  miles  to  the  south,  is  dea- 


H.  BOTANY  AND  HORTICULTURE.  368 

tiiate  of  a  shrub.  Botanists  have  long  been  anxious  to  de- 
termine the  character  of  the  Amsterdam  forest,  but  the  diffi- 
culty of  effecting  a  landing  on  the  island  has  generally  pre- 
vented the  collection  of  specimens.  In  the  last  part  of  the 
journal  of  the  Linntean  Society,  Dr.  Hooker  announces  that  at 
length  he  has  received  the  desired  specimens,  these  having 
been  collected  by  Commodore  Goodenough,  who  states  that 
they  represent  the  only  species  of  tree  growing  on  the  isl- 
and. Dr.  Hooker  identifies  this  with  the  Phylica  arborea  of 
Thenars,  a  tree  which,  strangely  enough,  is  found  in  the  re- 
mote island  of  Tristan  d'Acunha.  It  is  a  problem  for  those 
who  study  insular  floras  to  suggest  how  the  same  plant  can 
have  established  itself  on  these  twp  little  specks  of  land  sep- 
arated from  each  other  by  about  five  thousand  miles  of  ocean. 

LIST  OF  NOBTH  AMEBIOAN  ALOJZ. 

About  twenty  years  ago  the  Smithsonian  Institution  pub< 
lished  an  elaborate  work,  by  Professor  William  H.  Harvey, 
of  Dublin,  upon  the  algsB  or  sea-weeds  of  North  America,  a 
subject  which  has  always  been  of  popular  interest,  as  nearly 
all  persons  who  visit  the  sea-shore  are  attracted  by  the  beauty 
of  the  floating  weeds,  and  are  induced  to  make  collections  for 
preservation.  The  publication  of  this  work  gav%  a  renewed 
impetus  to  the  study,  and  at  the  present  time  there  are  many 
collections  in  the  United  States,  both  public  and  private,  the 
determinations  of  all  being  based  upon  the  work  referred  to. 
Ko  systematic  effort,  however,  has  been  made  to  bring  the 
subject  up  to  date,  although  Professor  D.  C.  Eaton,  of  New 
Haven,  and  Professor  W.  Q.  Farlow,  of  Cambridge,  have  been 
engaged  in  investigations  looking  toward  a  revision  of  the 
group.  Professor  Farlow  has,  however,  just  published  in 
the  proceedings  of  the  American  Academy  of  Aits  and  Sci- 
ences of  Boston  a  new  list  of  the  species,  430  in  number,  and 
embracing  about  54  additions. — Proc,  Amer.  Acad.^  1875, 351. 

BOTANY  OF  THB  LIBYAN  DESBBT. 

The  Swedish  botanist,  Ascherson,  has  recently  been  explor- 
ing the  flora  of  the  Libyan  Desert,  having  been  attached  for 
this  purpose  to  the  expedition  of  Rohlfs.  Thirty-three  spe- 
cies, belonging  to  14  different  families,  were  met  with  in  the 
desert  proper  {e.  g,y  at  least  an  hour's  journey  from  any  of  the 
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oases  or  wells),  the  best  represented  orders  being  the  Graci- 
fer»,  ZygophylleiB,  Legaminosse,  OompositSB,  Borraginace, 
Chenopodiacese,  and  Graminese.  In  the  oases,  92  species 
were  found  in  Farafreh,  189  in  Dghakel,  and  225  in  Khargeb, 
besides  a  number  of  cultivated  plants ;  but  many  of  the  for- 
mer had  evidently  been  accidentally  introduced.  Very  few 
of  the  species  were  new,  and  these  were  nearly  related  to 
species  already  known.       

MAXIMUM   AND   MINIMUM   TEMFEBATUBE    AT    WHICH   CEBTAIK 

SEEDS  WILL  6EBMINATE. 

Hoberlandt  has  lately  published  a  table  showing  the  max- 
imum and  minimum  temperature  at  which  a  large  number  of 
agricultural  seeds  will  germinate.  From  this  it  appears  that 
the  minimum  of  the  largest  number,  including  wheat,  barley, 
rye,  oats,  buckwheat,  sugar  beet,  linseed,  poppy,  clover,  pease, 
mustard,  etc.,  is  about  40.55°  Fahr.  The  minimum  for  car- 
rots, sunflower,  sorghum,  and  maize  lies  between  40.55°  Fahr. 
and  50.90°  Fahr.  For  tobacco  and  the  gourd  it  is  between 
50.90°  Fahr.  and  60.12°  Fahr.  For  cucumber  and  melon  it  is 
between  60.12°  Fahr.  and  65.30°  Fahr.— 21  -4,  Sept.,  1874, 910. 

ASSISTING  THE   GEBMINATION  OF  SEEDS. 

According  to  Bottger,  a  moderately  concentrated  solution 
of  caustic  soda  or  potash  seems  to  promote  the  germination 
of  seeds  even  more  than  ammonia,  especially  of  coffee  beans, 
which  germinate  with  difficulty.  After  soaking  a  few  hours 
in  dilute  potash  solution,  they  often  put  forth  snow-white 
radicles.— 14  C,  OCXIII.,  1874, 444. 

FOSSIL  FLOBA  OF  THE   WESTEBN  TEBBITOBIES. 

Under  the  title  of  "  Contributions  to  the  Fossil  Flora  of 
the  Western  Territories :  Part  L  The  Cretaceous  Flora,  by 
Professor  Lesquereux,"  Professor  Hayden  has  published  the 
sixth  volume  of  the  series  of  final  reports  of  the  United  States 
Geological  Survey  of  the  Territories.  The  work  is  in  quarto, 
and  embraces  one  hundred  and  thirty-six  pages  and  thirty 
plates.  Very  many  new  species  are  figured  and  described. 
The  name  of  the  author  is,  of  course,  a  sufficient  guarantee 
of  the  scientific  value  of  this  work,  which  covers  all  the  known 
species  of  the  Dakota  group,  and  constitutes  an  important 
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Starting-point  for  similar  monographs  of  other  divisions  of 
the  fossil  plants  of  America. 

Professor  Lesquereux  gives  an  account  of  the  circnmstances 
tinder  which  this  formation  was  discovered  and  explored  by 
Dr.  Hayden  and  others,  and  then  considers  the  surface  and 
stratigraphical  distribution  of  the  species.  In  accordance 
with  Dr.  Hayden^s  views,  the  author  finds  the  group  to  be 
of  marine  origin,  as  shown  by  the  occurrence  of  various  spe- 
cies of  marine  mollusks. 

Numerous  important  general  considerations  are  presented 
by  Professor  Lesquereux  in  connection  with  his  subject,  and 
in  the  concluding  part  of  the  memoir  he  remarks  that  he  is 
not  prepared  to  commit  himself  in  regard  to  the  correlation 
of  the  fiora  of  the  Dakota  group  with  that  of  subsequent 
geological  epochs,  and  their  identity,  preferring  to  wait  the 
gathering  and  examination  of  other  series.  He,  however, 
states  that  this  flora,  without  affinity  with  any  preceding 
vegetable  types,  without  relation  to  the  flora  of  the  lower 
tertiary  of  the  United  States,  and  with  scarcely  any  forms 
referable  to  species  known  from  coeval  formations  in  Europe, 
presents,  as  a  whole,  a  remarkable  and,  as  yet,  unexplained 
case  of  isolation.  

ABSOBFnON  OF  OXTOSN  BT  PLANTS  IN  THE  DABS:* 

According  to  Deherain,  leaves  kept  in  a  confined  atmos- 
phere, in  darkness,  will  absorb  the  whole  of  the  oxygen,  and 
still  continue  to  give  off  carbonic  acid,  the  resistance  to  as- 
phyxia varying  with  the  species.  The  rapidity  of  growth 
and  energy  of  respiration  of  plants  are  both  favored  by  ob- 
scure heat ;  and  it  is  shown  that  the  internal  combustion,  by 
the  absorption  of  oxygen  and  emission  of  carbonic  acid,  is 
the  origin  of  part  of  the  heat  necessary  to  the  elaboration  of 
new  proximate  principles  in  the  plant. — 21 A^  iSept.j  1874, 910. 

TBANSFBB  OF  THE  ALBUMINOIDS  OF  THS  BEBD  INTO  THE 

PLANTLET. 

It  is  a  familiar  fact  that  germinating  plants  derive  their 
nutrition  from  the  reserve  materials  in  the  cotyledon,  and 
that  the  insoluble  starch  of  the  latter  is  converted,  in  the 
process  of  germination,  into  soluble  sugar,  and,  as  such,  trans- 
ferred to  the  new  plantlet.    Some  late  German  investigations 
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have  thrown  light  upon  the  method  of  transfer  of  the  albu- 
minoids of  the  seed  into  the  different  parts  of  the  new  plant 
daring  the  process  of  germination.  Asparagin,  first  discov- 
ered in  asparagus,  seems  in  general  to  perform  this  task,  in 
giving  up,  in  the  first  place,  in  the  respiration  of  the  plant,  a 
certain  amount  of  carbonic  acid  and  water,  and  is  afterward 
united  in  the  new  plant  to  corresponding  amounts  of  carbon 
and  hydrogen,  to  form  albuminoid  materials  again. 

EFFECT  OF  CHLOBOFOBU  ON  YEGETABLE  INFUSIONS. 

Barnes  has  made  a  communication  to  the  Pharmaceutical 
Society  of  Great  Britain  upon  the  preservative  effect  of  chlo- 
roform on  vegetable  infusions,  in  which  he  shows  that  of  all 
substances  applicable  to  the  purpose  of  preparing  unchanged 
infusions  for  medical  purposes  chloroform  is  among  the  most 
valuable.  In  one  case  four  grammes  of  chloroform  were  add- 
ed to  four  fluid  ounces  of  mucilage  of  tragacanth,  and  at  the 
expiration  of  a  month  the  mass  was  found  to  be  perfectly 
neutral,  while  another  portion,  not  treated  with  the  chloro- 
form, had  become  strongly  acid  and  unfit  for  use. 

It  is  equally  serviceable  in  preventing  the  souring  of  paste 
and  gum-arabic,  its  special  property  seeming  to  depend  upon 
the  power  possessed  by  chloroform  to  prevent  alcoholic  fer- 
mentation. When  mixed  with  yeast,  even  in  a  warm  place, 
fermentation  and  the  accompanying  development  of  alcohol 
is  prevented. 

Barnes  also  found  that  by  adding  twenty  minims  of  chlo- 
roform to  eight  fluid  ounces  of  fresh  milk,  the  milk  remained 
fresh  after  the  lapse  of  five  days,  though  kept  in  a  warm 
place.  If  the  milk  thus  treated  be  boiled  just  before  using, 
all  the  chloroform  will  be  driven  off.  The  same  application 
has  also  been  used  in  the  preservation  of  concentrated  in< 
fusions  of  quassia,  Colombo,  gentian,  etc. — l^A^  March  5, 
1875, 441.  

EFFECr  OF  SOLUTIONS  ON  A  GBOWING  VINE. 

Baudrimont  has  been  continuing  his  experiments  on  the 
influence  upon  the  branches  of  a  growing  vine  of  immersion 
in  water  containing  various  substances  in  solution,  and  has 
obtained  some  rather  remarkable  results,  by  various  poison- 
ous agencies,  some  appearing  actually  to  increase  the  vigor 
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of  growth  of  the  vine  and  prolong  its  existencei  as  in  the 
case  of  chloride  of  potassium ;  while  others  cause  the  plant 
to  wither,  as  in  creosote  and  carbolio  acid.  Bromide  and 
iodide  of  potassium  seem  to  act  in  the  same  manner  as  chlo* 
ride  of  potassium.  Chloral  hydrate  exercises  a  very  poison- 
ous influence,  destroying  the  branch  vine  in  three  days,  the 
effect  differing  from  that  of  carbolic  acid.  One  of  the  most 
curious  phenomena  is  that  which  is  exhibited  in  the  fall  of 
the  leaves.  In  some  instances  the  petiole  becomes  detached 
at  the  point  where  it  is  inserted  in  the  branch.  This  takes 
place  with  such  substances  as  bi-chloride  of  mercury,  and 
chloride,  bromide,  and  iodide  of  potassium.  In  other  cases 
it  is  the  limb  which  separates  from  the  extremity  of  the  pet- 
iole. This  occurs  with  ordinary  water,  and  the  nitrates  of 
ammonia,  potash,  and  soda.  In  one  single  instance  both 
forms  of  observation  have  been  observed  under  the  influence 
of  the  same  substance.  Sometimes,  again,  the  branch  dies 
while  the  leaves  continue  to  adhere  to  it.  This  is  the  case 
after  the  use  of  hydrocyanic  Acid  and  the  essence  of  turpen- 
tine. Chloride  of  potassium  acts  as  an  invigorating  and 
preserving  agent,  quite  exceptional  in  its  character.  A  cur- 
rent of  ammonia  allows  the  branch  to  preserve  its  freshness 
for  eight  days,  after  which  it  withers. — 1  B^Dec  20, 1874, 189, 

HBAT  AND  VEGETATION. 

In  some  remarks  on  the  relation  between  heat  and  vege- 
tation,  which  are  translated  by  Firket  from  the  work  of 
Ejibsch  on  the  *^  Vegetation  of  the  Earth,"  the  latter  states 
that  the  three  fundamental  laws  of  vegetation  are  as  fol- 
lows :  First,  for  each  plant  therQ  exists  a  maximum  and  a 
minimum  temperature,  between  which  this  species  is  capa-' 
ble  of  normally  exercising  its  vital  functions;  second,  in  the 
germination  of  grains,  the  opening  of  buds,  the  maturing  of 
fruit,  each  has  need  of  a  certain  average  degree  of  tempera- 
ture, which  may  be  very  different  according  to  the  species 
of  plant ;  third,  each  species  of  vegetable,  in  order  to  go 
through  the  various  phases  of  its  existence,  needs  a  certain 
sum  total  of  heat,  and  it  is  only  in  the  localities  where  this 
sum  total  is  furnished  every  year,  and  where  the  conditiona 
of  humidity  and  the  constitution  of  the  soil  are  equally  fa- 
vorable, that  the  existence  of  the  plant  can  be  regarded  as 
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assured.  Applying  these  principles  to  certain  well-known 
plants,  Kabsch  finds  for  the  grape-vine,  for  instance,  that  the 
limiting  temperatures  between  which  the  vine  can  be  culti- 
vated naturally  are  minus  19°  C.  and  plus  20°  C.  The  aver- 
age degree  of  temperature  must  be  plus  8°  C;  the  sum  total 
throughout  the  year  must  be  2900°. — La  ChaleuT^  GherUj 
1873,46.  

HEAT  AND  VEGBTATION. 

Morren,  of  Liege,  has  presented  his  views  on  the  relation 
of  heat  to  vegetation,  especially  as  to  the  dynamic  influence 
of  heat  on  the  growth  of  plants.  He  says  that  we  will  elu- 
cidate this  matter  slowly,  in  proportion  as  physics  and  chem- 
istry make  progress  in  the  revelation  of  the  nature  of  bodies 
and  forces.  Heat  has  an  influence  upon  the  growth  of  plants, 
on  the  circulation  of  the  sap,  elaboration  of  the  cells,  the  res- 
piration, and  many  other  phenomena.  The  relation  of  heat 
to  the  development  of  plants,  and  particularly  the  periodic 
phases  of  vegetation,  are  phenomena  known  through  the 
epoch  at  which  they  manifest  themselves,  the  mean  dates  of 
these  manifestations,  and  the  average  deviations  therefrom. 

After  giving  an  abstract  of  the  results  of  the  labors  of 
Bchubeler,  Hofmann,  Fritsch,  Linnsser,  and  Kabsch,  Profess- 
or Morren  states  that  a  problem  of  high  importance,  and 
one  which  has  been,  perhaps,  too  much  neglected,  is  that  of 
the  relation  between  heat  and  the  weight  acquired  by  the 
plant  under  the  action  of  the  solar  rays,  and  especially  its 
relations  to  the  quantity  of  carbon  fixed  in  the  organic  mat- 
ter, as  far  as  we  can  at  present  estimate  that.  In  a  temper- 
ate climate  a  hectare  of  forest  and  prairie,  or  cultivated  land, 
fixes  in  one  year  from  1500  to  6000  kilogrammes  of  carbon; 
and  in  order  to  accomplish  this  work  vegetable  organisms 
utilize  between  one  and  four  thousandths  of  the  heat  which 
has  been  received  by  solar  radiation  upon  the  surface  that 
they  occupied.  It  is  evident  that  such  phenomena  as  take 
place  periodically,  viz.,  germination,  leafing,  etc.,  are  acts  of 
growth ;  such  growth  supposes  movement ;  the  fact  of  the 
movement  necessitates  consumption  offeree,  which  consump- 
tion is  but  a  transformation  of  heat.  If,  to  fix  our  ideas,  we 
suppose  an  apple  to  fall  from  a  tree,  we  have  but  to  i-eflect 
upon  the  laws  of  force  in  order  to  see  that  the  apple  must 
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have  been  previously  carried  up  into  the  tree,  for  it  evidently 
has  not  raised  itself  there.  It  is  the  power  of  the  heat  pro- 
ceeding from  the  sun  which  has  effected  the  development 
and  growth  of  the  tree.  It  is,  therefore,  practicable  to  de* 
termine  the  mechanical  coefficient  of  growth,  as  Sansom  has 
determined  the  mechanical  coefficient  of  nourishment  for 
foods.  It  is  the  property  of  vegetable  organisms  to  utilize 
the  heat  received  by  them  from  any  source,  for  the  conver- 
sion of  crude  material  into  such  forms  as  are  needed  by  them 
for  their  own  growth.  In  this  process,  however,  force  is 
neither  created  nor  lost,  although  much  of  it  is  secreted 
within  the  body  of  the  plant  or  mineral.  Other  things  be- 
ing equal,  the  quantity  of  carbon  fixed  in  any  plant  varies 
with  the  average  elevation  of  the  height  of  its  centre  of 
gravity.  —  Marren^  on  the  Miergi/  of  Vegetation^  Bniaeds^ 
1873.  

THE  BESPIBATION  OF  LEAVES  IN  THE  BABE:. 

An  important  paper  by  Deh6rain  and  Moissan  upon  the 
respiration  of  leaves  in  the  dark  has  lately  been  published 
in  Comptes  Rendus,  Among  the  more  important  conclu- 
sions reached  by  the  authors  in  their  researches  are :  First, 
that  the  quantity  of  carbonic  acid  which  is  thrown  off  by 
leaves  in  the  dark  increases  with  the  increase  of  tempera- 
ture ;  second,  that  the  quantity  of  carbonic  acid  thrown  off 
is  comparable  to  that  yielded  by  the  cold-blooded  animals ; 
third,  that  leaves  kept  in  the  dark  absorb  more  oxygen  than 
they  throw  off  carbonic  acid ;  fourth,  that  leaves  continue 
to  throw  out  carbonic  acid  in  an  atmosphere  deprived  of 
oxygen. 

The  authors  present  the  following  hypothesis  upon  the 
physiological  uses  of  this  internal  combustion  which  takes 
place  in  the  leaves,  as  the  result  of  their  numerous  experi- 
ments. The  immediate  constituents  which  are  necessary  to 
the  growth  of  the  plants,  and  to  the  formation  of  new  or- 
gans, are  in  part  formed  in  the  leaves.  This  growth  is  es- 
pecially favored  by  warmth  in  the  dark,  as  a  principle  well 
known  to  gardeners  who  cover  plants,  the  development  of 
which  they  wish  to  accelerate,  under  glass,  in  which  case  a 
part  of  the  light  necessary  for  the  composition  of  the  car- 
bonic acid  is  reflected,  but  an  elevated  temperature  is  se- 

Q  2 
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cured.  This  heat  in  the  dark  is  especially  favorable  to  an 
active  respiration,  as  we  find  that  the  quantity  of  carbonic 
acid  increases  in  proportion  to  the  increase  of  temperature 
in  the  leaf,  so  that  there  seems  to  be  a  relation  between  the 
rapidity  of  growth  and  the  energy  of  respiration. 

This  can  easily  be  appreciated  when  we  assume  that  a 
certain  poi*tion  of  the  heat  must  enter  into  action  in  order 
to  the  formation  of  the  immediate  principles.  The  internal 
combustion,  which  is  indicated  by  the  absorption  of  oxygen 
and  the  throwing  off  of  carbonic  acid,  is  probably  the  source 
of  the  heat  necessary  for  the  formation  of  the  new  immedi- 
ate constituents. — 19  CyJune  20, 1874,  235. 

IODINE  AND  BBOMINS  IN  FBESH-WATEB  PLANTS. 

Zenger  states  that  Fetter  detected  iodine  in  the  ash  of 
the  Ckidophora  glomerata  in  1862,  and  that  Jessler  snbse- 
quently  determined  the  amount  to  be  0.2343  grains  in  9960 
grains  of  the  dried  algae.  According  to  his  own  analyses, 
the  ash  of  the  plant  amounts  to  52.85  per  cent,  and  56,000 
grains  of  ash  contain  21.5  grains  of  iodine  and  8.5  grains  of 
bromine.  The  large  amount  of  ash  consists  mainly  of  lime. 
He  concludes  from  his  own  experience  that  iodine  and  bro- 
mine are  present  in  much  larger  quantity  than  is  suspected 
in  fresh -water  plants,  and  that  they  are  also  present  in 
land  plants,  and  suggests  that  fi*esh-water  plants,  by  reason 
of  their  wide  distribution,  may  become  an  important  soaroe 
of  these  elements.  His  most  recent  investigations  of  the 
aquatic  plant  Lemma  minor  show  the  presence  of  a  lar^e 
amount  of  iodine,  and  also  of  bromine. — 18  (7,  April  14,  IS^d^ 
229.  

OBGANIC  SUBSTANCE  IN  THE  PLANT. 

A  r6sum6  of  the  past  progress  and  present  condition  of 
our  knowledge  of  the  production  of  organic  substance  in  Ihe 
plant  is  given,  in  the  Prussian  ZandtoirthschqfUicAe  Jahr^ 
bUcfier^  by  Professor  Pfeffer,  of  the  University  at  Bonn.  Pro- 
fessor Pfefier  concludes  that  the  production  of  organic  sub^ 
stance  from  inorganic  materials  is  dependent  upon  the  ao» 
tion  of  chlorophyl,  and  requires  in  connection  with  the  col- 
oring matter  of  the  latter  nitrogenous  protoplasm.  The 
first  product  is  generally  starch,  occasionally  sugar,  still 
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frequently  fatty  oil.  The  agency  of  light  is  requisite,  the 
yellow  rays  being  cEiefly  efficient.  Many  plants  reqaire  but 
little  light  or  but  little  warmth  for  assimilation.  An  in* 
crease  of  temperature  above  blood-heat  is  injurious  or 
fatal,  while  an  increase  of  light  is  only  beneficial.  The  chief 
absorption  of  carbonic  acid  for  assimilation  is  effected  by 
the  leaves,  which  give  off  oxygen  in  return.  Another  and 
more  constant  vital  activity  of  the  plant  is  slow  combustion, 
with  the  giving  off  of  carbonic  acid ;  and  this  is  noticeable 
only  when  the  mass  of  assimilated  carbonic  acid  sinks  under 
that  which  is  given  off,  as  happens  at  night. 

BE6IN  IN  THB  AGABIC. 

It  appears  that  the  fungus  known  as  the  White  Agaric 
(Pclyporus  officinalie)  contains  nearly  sixty  per  cent  of  res- 
in,  and  it  is  suggested  that  this  mushroom  may  advanta* 
geonsly  be  cultivated  in  large  quantity  on  account  of  this 
ingredient. — 18  Aj  April  23, 150. 

OBTBUTHIN,  A  NBW  VEGSTABLE  PBINCIPLS. 

A  new  crystalline  vegetable  principle  has  been  detected  in 
the  root  of  master-wort  by  6onip-:Be6anez,  to  which  he  has 
given  the  name  Ostruthin.  It  crystallizes  in  white  needles 
or  prisms,  and  contains  no  nitrogen. — 21  A^  Sept.^  1874, 907. 

BEVISION  OF  THE  SUB-OBPEB  TULIPEiB. 

A  revision  of  the  sub-order  Tulipeas^  by  J.  6.  Baker,  has 
recently  appeared  in  the  journal  of  the  Linnsean  Society  of 
interest  to  American  botanists.  This  group  of  six  genera  and 
one  hundred  and  seventy-nine  species  is  confined  to  the 
north  temperate  zone,  having  its  largest  development  iq 
Eastern  Asia,  but  ranging  largely  on  the  one  side  to  Europe 
and  on  the  other  to  California  and  the  Rocky  Monntaina 
Tlie  tulip  is  the  only  genus  not  represented  in  America,  the 
lily  extending  across  the  continent,  and  the  fritillary  stop- 
ping short  at  the  Rocky  Mountains.  On  the  other  hand,  the 
calochortus,  numbering  twenty  species  or  more,  is  limited 
to  our  more  western  territories.  Of  the  half-dozen  ery- 
throniums,  one  is  restricted  to  the  Old  World,  the  rest  to 
the  New.  It  is  singular  that  a  species  io  the  smallest  genus 
{Lhydia  seroHna)  should  be  the  one  most  widely  distrib- 
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Hied  of  all  the  lily  tribe,  and  the  onlj  one  that  is  really 
arctic  or  alpine. — Jovr.IAnnoBan  8oe^  XIV. 


A  peculiar  principle  called  coptine  has  been  fonnd  by 
Gross  in  the  Coptis  trifoUa^  or  golden-thread,  of  Earope  and 
America.  This  is  associated  in  the  plant  with  berberine, 
but  is  distinguished  by  being  colorless,  and  by  yielding  a 
crystalline  precipitate  with  potassia-mercuric  iodide. — 21  A^ 
iS^.,  1874, 912.  

CHEinCAL  COMPOSmON  OF  FLASTB. 

Our  knowledge  of  the  chenucal  composition  of  plants  used 
for  food  has  been  obtained  for  the  most  part  irom  European 
analyses,  which  have,  indeed,  during  the  past  two  decades 
grown  to  be  very  numerous  and  complete.  The  most  val- 
uable tables  of  the  composition  of  plants  in  use  with  ua  are 
of  German  origin.  That  these,  in  some  cases  at  least,  are 
not  fully  correct  for  American  products  is  shown  by  some 
analyses  lately  made  by  Professor  Storer.  Samples  of  bog 
and  meadow  hay  and  other  plants  were  fonnd  to  contain 
only  from  8  to  10  per  cent  of  moisture,  and  a  sample  of  tim- 
othy hay  yielded  only  7.8  per  cent.  In  the  European  anal- 
yses of  different  kinds  of  hay,  14  or  15  per  cent,  is  generally 
given.  Why  hay  in  New  England  should  contain  only  little 
over  half  as  much  water  as  in  Europe  is  a  matter  worthy  of 
investigation.  

▲  BUBISD  FOREST  IK  OBWSIX,  SNGLAin). 

Mr.  J.  E.  Taylor,  according  to  Nature^  has  discovered  a  bur- 
ied forest  in  Orwell,  England,  represented  by  a  layer  of  peat 
containing  trunks,  leaves,  and  fruit  of  the  oak,  elm,  hazel, 
and  fir,  associated  with  the  remains  of  mammoths.  Mr.  Tay- 
lor considers  this  forest  to  be  contemporaneous  with  others 
along  the  coast  which  existed  previous  to  the  depression  sepa^ 
rating  England  from  the  Continent. — 12  A^Oct.  20, 1874,529. 

DISTRIBUTION  OF  THB  FBBNS  OF  NORTH  AMERICA. 

Mr,  John  H.  Redfield  publishes  in  the  JBuUetin  of  the  Torrey 
Botanical  Club  a  paper  upon  the  distribution  of  the  ferns  of 
North  America,  and  arranges  the  species  in  six  geographical 
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divisions.  The  first  of  these  he  calls  the  CosmopdUan^  which 
embraces  two  species  {Pteria  aguUina  and  AspUnium  tru 
ehafnaneB)y  distributed  over  the  globe  in  both  temperate  and 
tropical  regions.  JPteris  aquilina  lives  in  sandy  barrens,  and 
is  foand  every  where  from  Lapland  in  the  North  to  New 
Zealand  and  Tasmania  in  the  South,  in  America  reaching 
from  Labrador  to  Alaska  and  the  Isthmus  of  Panama. 

Species  of  the  second,  or  Boredl  division,  occupy  the  north- 
em  part  of  the  United  States,  extending  through  Canada  and 
British  America,  some  of  them  to  Labrador,  Greenland,  and 
Alaska,  and  represented  also  in  the  northern  sections  of  the 
Old  World.    Of  these  there  are  twenty-seven  species. 

In  this  group  we  find  an  illustration  of  what  has  been  no- 
ted by  Professor  Gray  in  regard  to  flowering  plants,  namely, 
a  much  closer  relation  between  the  species  of  Western  Amer- 
ica and  Eastern  Asia  than  between  those  of  Eastern  America 
and  Western  Europe.  Thus  the  Atplenium  septentrioncUe  is 
widely  distributed  in  the  mountains  and  colder  portions  of 
Europe  and  Asia,  but  is  only  known  in  this  country  in  the 
Rocky  Mountains  as  far  south  as  latitude  82°. 

PeUoea  gracilis^  an  American  form,  occurs  in  the  Old  World 
only  in  the  Himalaya  Mountains. 

Third,  the  Appcdou^ian  division.  The  species  occupy  the 
mountainous  and  hilly  regions  east  of  the  Mississippi,  often 
to  the  coast,  and  northward  to  Canada,  in  some  few  instances 
occurring  also  in  the  Old  World.  The  number  under  this 
head  amounts  to  about  thirty-eight. 

Fourth,  the  Pacific  division,  which  contains  species  extend- 
ing to  the  western  borders  of  the  continent,  from  Alaska  to 
California,  in  a  few  cases  appearing  also  in  the  Rocky  Mount- 
ain region.    Here  we  have  seventeen  species. 

Fifth,  the  New  Mexican  division.  Of  this  some  of  the  spe- 
cies occur  in  Mexico,  and  even  in  South  America ;  a  few  also 
in  California.  There  are  twenty-seven  species  enumerated 
under  this  head. 

The  sixth,  or  the  Tropical  division,  includes  twenty-two 
species  inhabiting  the  borders  of  the  Gulf  of  Mexico,  most 
of  them  extending  to  the  West  Indies  and  tropical  America. 
Of  these,  one,  Trichomanea  petersii^  is  quite  local,  having 
been  ibund  only  in  Alabama  and  Florida. 

Of  125  species  enumerated,  sixty-nine,  or  about  fifty-five 
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per  cent.,  are  found  in  the  New  World  only,  and  of  these 
sixty-nine  about  fifty-three,  or  over  forty-two  per  cent,  of  the 
whole,  are  restricted  to  the  limits  above  assigned.  There 
remain  seventy-two  species  which  we  share  with  other  por- 
tions of  the  world.  Of  these  forty  are  fonnd  in*  common 
with  Europe,  four  of  tb^m  not  occurring  elsewhere. 

We  have  thirty  species  in  common  with  the  Himalayas  of 
Northern  India,  of  which  two  are  not  found  elsewhere.  With 
Northern  or  Eastern  Asia  we  have  thirty  species  in  common, 
and,  taking  the  whole  extent  of  Northern  and  Eastern  Asia, 
we  have  forty-six  species  in  common  out  of  the  seventy-two^ 
showing  a  very  decided  prepondemnce  in  Asiatic  forms,  as 
already  referred  to. — JSuU,  Torrey  Hot.  Club^  Jan.  1, 1875. 

THB  BLADDSBWOBT  A  CASNIYOBOUS  PLANT. 

Mrs.  Mary  Treat  communicates  to  the  New  York  Tribune 
of  February  1  some  original  observations  upon  the  bladder- 
wort  (  Uiricularia)y  and  its  functions  as  a  carnivorous  species, 
as  in  the  case  of  Sarraceniaj  Drasera^  etc.  Bladder  wort  grows 
abundantly  in  shallow  ponds  and  swamps  throughout  the 
Noithem  United  States,  and  is  characterized  by  the  posses- 
sion  of  numerous  little  bladders  scattered  among  the  leaves^ 
which  were  supposed  to  be  used  in  some  way  for  floating 
the  plant,  especially  during  the  flowering  season. 

Mrs.  Treat,  however,  had  her  attention  called  in  the  first 
place  to  the  fact  that  the  bladder-bearing  stems  really  sank 
lowest  into  the  water,  and  the  subsequent  detection  of  mi- 
nute microscopical  animals  in  the  interior  induced  her  to  ex- 
amine the  subject  in  reference  to  a  possible  animal  diet.  She 
has  finally  satisfied  herself  that  the  true  function  of  these 
bladders  is  to  entrap  the  various  forms  of  animals,  some  of 
them  larv88,  probably  of  dipterous  insects  and  others,  ento- 
mostraca,  such  as  Daphnia^  CychpSj  and  Cypria;  and  that, 
once  inside  of  the  bladders,  the  latter  constitute  so  many 
little  stomachs  for  their  convenient  digestion.  —  N.Y.  TH* 
buney  Feb.  1, 1876.  

NEW  SPSaES  OF  OLAUCIUM. 

In  working  over  the  refuse  of  the  ancient  silver-mines  of 
Lauiinm,  in  Greece,  for  the  purpose  of  extracting  the  remidn- 
ing  percentage  of  metal,  a  considemblo  amount  of  soil  has 
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been  uncovered,  in  which  has  appeared  over  a  tract  of  50,000 
square  meters  a  lazuriant  growth  of  Olaitcium^  which  is 
characterized  as  a  new  species  under  the  name  of  Q.  aerpien^ 
and  is  unknown  elsewhere  at  the  present  time.  It  woald  ap> 
pear  from' the  indications  that  the  seeds  of  this  plant  must 
have  remained  alive  daring  the  interval  of  1500  or  2000 
years  which  have  elapsed  since  the  mines  were  last  worked. 
—13  A^  March  29, 1875, 296. 

8TIMULATINO  ACnON  OF  CAMPHOB   ON  PLANTS. 

Dr.  Vogel,  of  Munich,  has  repeated  the  experiments  made 
by  others  on  the  stimulating  action  of  camphor  upon  the 
growth  of  plants.  He  concludes  that,  except  in  a  few  cases, 
we  possess  in  camphor  a  stimulant  capable  of  greatly  in* 
creasing  the  luxuriance  and  rapidity  of  the  growth  of  plants. 
Thus,  when  branches  of  seringa  in  flower  were  introduced 
into  camphorated  water,  the  drooping  of  the  plant  was  en- 
tirely overcome,  some  blossoms  being  even  developed  un- 
der these  circumstances.  The  seeds  of  Zcpidium  aaiivum^ 
after  having  been  kept  dry  for  three  years,  were  watered 
with  camphorated  water,  and  germinated  with  remarkable 
quickness ;  while  the  seeds  of  Haphanua  scUivus  majors  which 
bad  been  dried  for  five  years,  and  had  refused  to  germinate 
in  the  garden,  when  treated  with  camphorated  water  ger- 
minated in  four  days.  Similar  interesting  results  have  been 
obtained  with  other  seeda  Some  experiments  made  with 
the  essence  of  terebinthine  have  shown  that,  while  like  cam- 
phor favoring  the  germinating  process,  the  former  arrests 
the  ulterior  development  of  the  plant — JBuU.  Hebd.^  XYI., 
46.  

DABWIN  ON  mSBCnVOBOUS  PLANTS. 

Mr.  Darwin's  new  work  on  insectivorous  plants  has  been 
a  great  success,  2250  copies  of  the  English  edition  having 
been  sold  in  a  very  short  time.  The  most  interesting  and 
novel*  point  which  he  brings  out  is  the  existence  in  Drowra^ 
DioncBa^  and  some  other  plants  which  come  under  this  des- 
ignation, of  an  actual  digestive  fluid,  which  in  the  case  of 
Droaera  becomes  acid  only  when  the  secreting  glands  are 
excited  by  the  presence  of  nitrogenous  matter,  a  substance 
being  formed  apparently  closely  analogous  to  the  pepsin 
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contained  in  the  gastric  juice  of  animals.  The  excessively 
minute  quantities  of  nitrogenous  substance  which  cause  in« 
flection  of  a  gland  of  Droaera  are  very  astonishing — ^in  the 
case  of  carbonate  of  ammonia  about  a  twenty  millionth  of  a 
grain.  

INFLUENCE   OF  AMMONIA  ON  THB   C0L0B3  OF  FLOWEB& 

The  Journal  of  the  Central  Horticultural  Society  of  France 
gives  some  interesting  details  of  the  alterations  which  the 
natural  colors  of  flowers  are  subjected  to  under  the  influence 
of  ammonia.  If  we  expose  flowers  originally  of  a  violet  hue 
to  the  fumes  disengaged  by  a  cigar,  we  see  these  flowers 
take  a  green  tint  more  pronounced  than  was  their  proper 
color.  This  change  is  due  to  the  ammonia  in  the  tobacco 
smoke.  Starting  with  this  idea,  the  Italian  Professor  Gab- 
ben  has  made  a  series  of  experiments  having  in  view  the 
changes  that  ammonia  brings  about  in  the  colors  of  different 
flowers.  He  simply  made  use  of  a  plate  containing  a  cer^ 
tain  quantity  of  a  solution  of  ammonia  known  commonly  as 
volatile  alkalL  He  shows  that,  under  the  influence  of  am- 
monia, blue,  violet,  and  purple  flowers  become  a  beautiful 
green,  red  and  carmine  grow  black,  and  white  flowers  turn 
yellow.  The  changes  of  color  which  are  most  singular  are 
those  shown  by  the  flowers  which  have  many  different  tints, 
out  of  which  the  red  lines  become  green,  the  white  yellow, 
etc.  A  remarkable  example  of  this  is  seen  in  the  fuchsias 
having  white  and  red  flowers,  and  which  by  the  action  of 
ammoniacal  vapors  become  yellow,  blue,  and  green.  When 
the  flowers  have  been  subjected  to  the.  changes  that  color 
them,  they  will,  if  plunged  in  pure  water,  retain  their  new 
colors  for  many  hours,  after  which  they  return  to  their  prim- 
itive shade.  Another  interesting  observation,  due  to  Gab- 
ben,  is  that  the  flowers  of  the  aster,  which  are  naturally  in- 
odorous, acquire  an  agreeable  aromatic  perfume  under  the 
influence  of  ammonia.  The  flowers  of  these  same  asters, 
whose  natural  color  is  violet,  become  red  when  washed  with 
diluted  nitric  acid. — 1  i?,  XV.,  42. 

HOLLYHOCK  FUNGUS. 

The  hollyhocks  of  Europe  are  threatened  with  destruc- 
tion by  the  rapid  development  of  a  fungus  known  as  Puo- 
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einia  malvacearuniy  and  probably  imported  from  ChiH,  where 
it  was  discovered  on  Althoea  officinalis.  It  was  first  ob- 
served in  the  neighborhood  of  Bordeaux,  France,  in  April, 
1873,  on  McUva  sylvestris^  and  extended  rapidly  to  other 
plants  of  the  same  order  in  the  botanic  gardens  of  that  town. 
It  appeared  in  Germany  in  October,  having  been  found  in 
England  in  the  preceding  summer. — 12  A^  April  16,  1874, 
470.  

PROPOSED  WORK   ON  AMEBICAN  FOREST  TREES. 

Dr.  F.  B.  Hough,  of  Lowville,  New  Tort,  well  known  in 
connection  with  his  efforts  looking  toward  the  protecting 
of  American  forests  from  destruction,  proposes,  should  he 
succeed  in  obtaining  at  least  two  hundred  subscriptfons,  to 
publish  a  work  which  will  be  of  much  interest  to  botanists, 
microscopists,  and  workers  in  wood.  This  will  consist  of 
actual  sections  of  two  hundred  species  of  American  woods, 
properly  mounted  for  examination  under  the  microscope, 
and  suitably  labeled,  to  be  accompanied  by  text  containing 
descriptions  of  the  species  represented,  of  their  qualities  and 
uses,  with  other  statistical  information.  The  whole  will 
form  three  small  quarto  volumes,  and  the  specimens  will  be 
pi^epared  by  Professor  NSrdlinger,  of  Hohenheim,  who  has 
already  been  connected  with  similar  publications  relating  to 
the  forest  trees  of  Europe. 

A  NEW  WORK  BY  MR.  DARWIN. 

Mr.  Darwin  has  lately  published  in  England,  under  the 
title  of  "The  Movements  and  Habits  of  Climbing  Plants,"  a 
reprint  of  his  paper  on  this  subject  printed  some  years  ago 
in  the  Journal  of  theLinnsean  Society  of  London,  which  first 
attracted  public  attention  to  the  remarkable  phenomena 
connected  with  the  rotation  of  climbing  stems  and  tendrils. 
A  good  deal  of  fresh  matter  is  also  inserted.  Mr.  Darwin's 
work  on  "Insectivorous  Plants"  has  met  with  a  large  sale, 
being  already  in  a  third  edition.  Professor  E.  Morren,  of 
Liege,  has  published  in  the  Bulletin  de  VAcadimie  Moyale 
de  Bdgique  a  record  of  a  series  of  experiments  which,  while 
they  abundantly  confirm  the  insecticidal  powers  of  the 
leaves  of  Drosera  and  Pinguicula^  lead  him  to  doubt  the 
power  of  absorption  and  digestion  assigned  to  them  by  Mr. 
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Darwin.  MM.  Reess  and  Will,  on  the  other  hand,  in  the 
Sotanische  Zeitunffy  abundantly  confirm  Mr.  Darwin's  re- 
sults in  the  case  of  JHoncea  and  Droaera^  as  is  also  the  case 
with  two  independent  series  of  observations  carried  on  in 
England  by  Dr.  Lawson  Tait  and  Mr.  J.  W.  Clark.  The 
former  gentleman  claims  to  have  established  the  absorptive 
power  of  the  leaves  oi  Drosera  by  planting  in  perfectly  pure 
silver  sand  plants  from  which  the  roots  had  been  entirely 
removed,  and  feeding  them  with  extract  of  beef  and  phos- 
phate of  ammonia ;  the  latter  by  feeding  the  leaves  with 
bodies  of  flies  soaked  in  a  solution  of  citrate  of  lithium,  and 
then  finding  the  lithium  in  other  parts  of  the  plant  by  means 
of  the  spectroscope.  

F£BTILIZATI0N  OF  A  FEBN. 

Mr.  H.  H.  Babcock  has  lately  communicated  an  interest- 
ing fact  in  regard  to  a  well-known  fern,  the  Aspidium  ooro- 
stichoidea.  In  this  plant,  at  the  time  of  maturing  of  the 
spores,  the  elastic  band  of  each  theca  slowly  straightens  out, 
carrying  the  spores  in  a  mass  at  its  tip.  After  straighten- 
ing and  bending  back  as  far  as  possible,  it  gives  a  sudden- 
forward  spring,  projecting  the  spores  in  a  shower.  It  then 
gradually  resumes  its  original  position,  and  then  the  tlieca 
presents  the  appearance  of  having  simply  been  ruptured  *to 
allow  the  spores  to  fall  out. 

NEW  WOBK  ON  MEDICINAL  PLANTS. 

A  new  work  has  been  commenced  in  London,  under  the 
title  of  ^^  Medicinal  Plants,"  to  contain  colored  plates  in- 
cluded in  the  pharmacopoeia  of  Great  Britain,  India,  and  the 
United  States,  together  with  descriptions  of  plants,  their 
nomenclature,  geographical  distribution,  etc.,  and  an  account 
of  their  properties  and  uses. 
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L  AGRICULTURE  AND  RURAL  ECONOMY. 

NOXIOUS  BXHALATIONS  FROM  THB  MEADOW-SAFFBON. 

Isidore  Pierre  communicates  to  the  Paris  Academy  an  in- 
teresting fact  in  regard  to  certain  exhalations  from  the  flower 
of  the  Colchicum  aiUumnalef  or  meadow-saffron.  In  passing 
through  a  garden  where  these  plants  were  in  fall  bloom  he 
accidentally  held  his  hand  near  the  flower,  and  found,  after  a 
few  seconds,  that  his  fingers  had  changed  color,  and  assumed 
a  yellowish-green  tint,  similar  to  that  of  the  decomposing 
human  subject.  In  a  short  time,  however,  the  skin  resumed 
its  natural  color.  The  precise  character  of  this  emanation 
Pierre  was  unable  to  determine.  It  could  not  be  any  solid 
substance,  as  it  would  have  been  much  more  persistent.  He 
thinks,  therefore,  it  is  some  extremely  volatile  liquid,  which 
he  proposes  to  investigate  hereafter.  He  is  convinced,  also, 
that  exposure  to  it  produced  certain  uncomfortable  sensa- 
tions both  in  his  hand  and  his  mouth,  calling  to  mind  the 
toxical  effects  of  the  meadow-saffron,  which  under  certain 
circumstances,  especially  when  fresh,  is  highly  poisonous. — 
6  J?,  Sqptember  14, 1874, 635. 

VARIOUS  mSBCT-POWDEBS. 

The  very  great  extent  to  which  the  various  insect-powders 
now  before  the  world  are  used  for  the  destruction  of  noxious 
insects  is  well  understood  at  the  present  time,  the  apparent 
quackery  of  the  recommendations  of  the  insect-powders  be- 
ing now  well  substantiated  by  abundant  expenence.  Al- 
though insect-powders  have  been  in  use  from  time  immemo- 
rial in  China,  Tartary,  Thibet,  etc.,  especially  in  enabling  the 
herdsmen  of  the  steppes  to  exist  in  company  with  the  count- 
less myriads  of  gnats  and  mosquitoes  (for  which  purpose  the 
substance  is  burned  inside  of  the  tent),  it  was  not  until  1846 
that  Zachrel,  a  Tiflis  merchant,  first  introduced  it  for  sale 
in  Vienna,  under  the  name  of  "Persian  Insect -Powder.** 
This  was  originally  derived  from  two  plants,  the  Pyrethrum 
cameum  and  P.  roamm^  both  growing  wild  in  the  Caucasus, 
and  largely  cultivated  there.    Since  that  time  the  manufact- 
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ure  of  insect-powder  in  Europe  has  increased  wonderfully, 
and  has  been  extensively  introduced  into  America. 

Quite  recently  a  second  variety  of  insect-powder  has  come 
into  notice  under  the  name  of  Dalmatian  Insect-Powder,  de- 
rived from  the  flowers  of  the  Pyrethrum  cineraricBfoliutn^  a 
plant  growing  wild  in  Dalmatia,  but  whose  cultivation  is 
rapidly  spreading.  This  is  thought  to  be  decidedly  more 
powerful  and  more  persistent  in  its  action  than  the  other 
kind,  and  justifies  the  higher  commercial  value.  The  discoid 
flowers  of  the  plant  are  more  powerful  generally  than  the 
radiate ;  and  as  the  former  are  larger,  the  greater  activity  of 
the  Dalmatian  flowers  is  due  to  the  larger  extent  of  the  dis- 
coid poition  in  the  Dalmatian  plants.  It  is  only  after  the 
flowers  of  the  Pyrethrum  are  dried  that  their  insecticide  vir- 
tues are  well  developed.  When  fresh  they  exercise  a  slight 
action,  but  far  inferior  to  that  of  the  powder.  It  is  said  that 
in  Vienna  the  druggists  have  on  sale  the  dried  flowers  en- 
tire, as  they  are  considered  more  effective  and  less  liable  to 
adulteration. — 14  A^  March  6, 1875, 603. 

BEHOTAL  OF  ACID  FBOM  THE  BOIL  BY  OIL-PBODUCING  PLANTS. 

It  is  said  that  land  in  the  neighborhood  of  Torgau  has  been 
rendered  fit  for  the  production  of  wheat  by  planting  it  with 
rape-seed  every  two  years ;  the  oil-producing  plants,  like  the 
crudfercB  in  general,  acting  upon  the  soil  like  lime  in  the  re- 
moval of  acid. — 9  CyJvly^  1874, 106. 

AUSTBIAK  PLAN  FOB   BUPPLYn^G  AQBICULTUBAL  TBXT-BOOKS. 

The  need  of  appropriate  text-books  for  instruction  in  yari- 
ous  branches  in  agricultural  science  is  every  where  very 
keenly  felt.  The  Austrian  Agricultural  Ministry  has  attempt- 
ed a  very  practical  plan  for  supplying  this  want;  namely,  by 
oflering  rewards  for  authorship.  Some  ten  diflerent  text- 
books for  schools  of  various  grades  are  desired,  and  sums 
varying  from  900  to  2500  florins  are  offered  for  satisfactory 
manuscripts,  the  authors  being  allowed,  in  addition,  whatever 
may  be  received  therefor  from  the  publishers. 

CONTINUED  SUPPLY  OF  GUANO. 

More  detailed  accounts  of  a  report  which  has  been  pre- 
viously referred  to,  made  by  the  embassador  from  Peru  at 
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LoDdoDy  on  the  sapply  of  guano  in  that  country,  have  come 
to  hand,  and  are  calculated  to  relieve  the  fears  so  widely  en- 
tertained of  an  early  failure  of  the  guano  supply.  On  some 
forty-five  different  localities  on  the  mainland  and  islands  of 
the  Peruvian  dominions  guano  deposits  are  found,  some  of 
them  amounting  to  millions  of  tons. 

ABTIFICIAL  GUANO. 

The  so-called  Stummer's  guano,  prepared  from  human  ex- 
crements by  chemical  treatment,  by  means  of  peculiar  appa- 
ratus, has  been  in  the  market  since  1869,  in  four  different 
grades,  adapted  to  different  crops.  The  consumption  of  it 
has  increased  from  3000  hundred-weight,  in  the  first  year,  to 
10,000  in  the  past  year.  That  exhibited  at  the  Vienna  Ex- 
hibition was  in  the  form  of  a  loose,  dry  powder,  and  was 
found,  according  to  analyses  by  Moser  and  Siersch,  to  contain 
nitrogen,  1  per  cent.,  1  per  cent.,  1.13  per  cent.,  3.52  per 
cent;  phosphoric  acid,  6.30  per  cent.,  10.69  per  cent.,  7.26 
per  cent,  15.06  per  cent,  in  the  four  grades,  respectively. — 
6  C,  July  30, 1874, 308.       

FIBST    ANNUAL    BEPOBT    OF    THE    MASSACHUSETTS    INSPECTOB* 

OF  FEBTILIZEBS. 

The  first  annual  report  of  the  State  Inspector  of  Fertilizers 
in  Massachusetts,  Professor  Goessmann,  of  Amherst  Agricult- 
ural College,  contains  considerable  information  about  the 
more  important  of  our  fertilizing  materials,  their  sources  of 
supply,  prices,  and  value. 

From  30,000  to  35,000  tons  of  Peruvian  guano  are  annual- 
ly consumed  in  this  country.  This  comes  mostly  from  the 
Guanape  Islands,  and  is  somewhat  inferior  in  quality  to  that 
formerly  obtained  from  the  Chincha  Islands,  the  supply  of 
which  is  nearly  exhausted.  Considering  its  composition, 
Peruvian  guano  is,  when  unadulterated,  one  of  the  best  and 
cheapest  fertilizers  in  the  market  Of  fish-scrap  and  fish-gu- 
ano, large  quantities  are  made  on  the  coast  of  New  England 
and  Long  Island.  In  1872  some  forty-two  fish-rendering  es- 
tablishments were  reported  as  in  operation,  producing  32,570 
tons  of  scrap.  Animal  dust  made  of  blood,  meat-scraps,  and 
bones  from  slaughter-houses;  ground  bones  and  bone-black 
waste,  are  also  very  valuable  and  of  increasing  importance. 
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It  appears  that  superphosphates  and  ammoniated  super- 
phosphates constitute  by  far  the  larger  part  of  our  home* 
made  fertilizers.  Four  fifthiS  of  the  phosphoric  acid  in  the 
superphosphates  comes  from  South  Carolina  and  Navassa 
Island  phosphates.  In  the  majority  of  cases  the  nitrogen  is 
added  in  the  form  of  some  nitrogenous  animal  matter.  Am* 
monia  salts  are  very  seldom,  and  soda  or  potash  saltpetre 
more  often  used  for  this  purpose.  Crude  sulphate  of  ammo- 
nia, Chili  saltpetre  (nitrate  of  soda),  and  German  potash  salts 
are  also  coming  rapidly  into  favor.  The  higher  grades  of 
the  German  potash  salts  are  much  to  be  preferred  to  the 
lower,  which  contain  large  quantities  of  material  of  little 
fertilizing  value ;  while  the  cost  of  freight  in  importation  is 
as  great  as  for  the  purer  potash  salta 

NEW  GITAKO  DEPOSITS  IN  PEBIT. 

Of  all  the  states  of  South  America,  Peru  appears  to  be  most 
favored  in  regard  to  her  financial  condition,  possessing  as  she 
does  immense  beds  of  guano,  wholly  controlled  by  the  gov- 
ernment, which  furnish  an  ample  revenue  for  all  purposes. 
We  chronicled  not  long  since  the  discovery  of  new  beds  of 
this  important  manure,  and  we  now  learn  that  still  later  dis- 
coveries have  been  made  of  guano  a  few  miles  south  of  Iqui- 
que,  which  contain  at  least  20,000,000  tons  of  the  fertilizer. 
Still  other  beds  have  also  been  found  in  the  Bay  of  Independ- 
ence, a  few  miles  south  of  Pisco,  the  two  together  probably 
adding  25,000,000  tons  of  this  substance  to  the  treasury  of 
Peru. 

The  quality  of  the  new  guano  is  said  by  Professor  Raimoni 
to  be  excellent,  although  not  containing  quite  as  much  am- 
monia as  that  formerly  obtained  from  the  Chincha  Islands. — 
Panama  Star  and  Herald^  March  24, 1816. 

CHEMICAL  ANALYSES  OF  FESTILIZBBS. 

In  the  chemical  examination  of  commercial  fertilizers  va- 
riations have  often  been  found  between  the  analyses  of  dif- 
ferent Samples  of  the  same  article.  These  differences  may  be 
due  either  to  differences  in  the  analytical  methods  employed 
or  in  the  actual  composition  of  the  substances  analyzed.  To 
obviate  the  former  source  of  error,  the  German  experiment 
stations  have  given  considerable  attention  to  devising  and 
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adopting  unifona  methods  of  analysis.  At  a  meeting,  at 
Magdeburg,  of  the  chemists  of  the  stations,  in  1873,  a  definite 
plan  for  the  determination  of  phosphoric  acid  was  agreed 
upon,  to  be  used  by  all.  But  differences  have  been  found  in 
different  analyses  of  the  same  fertilizer,  even  when  the  same 
method  has  been  followed.  Dr.  M&rcker,  director  of  the  ex- 
periment station  at  Halle,  has  lately  sought  to  discover  the 
cause  of  these  variations.  Superphosphates,  as  commonly 
manufactured,  are  by  no  means  powder  of  uniform  fineness, 
but  often  contain  large  particles  that  have  clumped  together 
in  the  treatment  with  acid.  It  would  be  natural  to  presume 
that  these  lumps  would  have  the  same  composition  as  the 
fine  powder.  Such  Dr.  M&rcker  finds  is  not  the  case.  A 
number  of  superphosphates,  made  from  guanos,  bone-black, 
and  bone-dust,  were  sifted  through  a  sieve  whose  meshes  (in- 
cluding wire)  were  one  millimeter  wide,  and  the  coarser  and 
finer  portions  were  analyzed  separately. 

The  fin^r  poitions  contained  from  2.8  per  cent,  more  to  4.3 
per  cent,  less  phosphoric  acid  than  the  coarser.  If,  therefore, 
in  the  analysis  even  of  a  superphosphate  made  from  as  finely 
pulverized  material  as  bone-dust  or  bone-black,  the  clumpy 
portions  are  omitted  and  the  finer  portions  analyzed,  it  is 
easy  to  see  how  incorrect  results  may  be  obtained. 

From  these  observations  Dr.  M&rcker  concludes  that  ^Mn 
the  selection  of  samples  of  fertilizers  for  analysis  the  great- 
est caution  should  be  observed  on  account  of  the  difference 
in  composition  of  the  coarser  and  finer  particles.  It  is  nec- 
essary that  the  samples  be  so  prepared  and  pulverized  as  to 
afford  a  safe  guarantee  for  the  uniform  mixture  of  larger  and 
smaller  ]2,articles."  ^  It  would  be  just  to  expect  manufactu- 
rers to  see  to  it  that  fertilizers  be  well  mixed  and  finely  pul- 
verized. Doubtless  the  best  way  to  secure  this  would  be 
found  in  the  refusal  on  the  part  of  consumers  to  buy  imper- 
fectly prepared  articles." — ZeUschrift  des  LandmrthschaftU- 
chen  Vereins  der  Provinz  Sachserij  1874,  No.  1, 12. 

ABSORPTION  OF  AMMONIA,  ETC.,  FBOM  SOLUTIONS  BY  THB  SOIL. 

Among  the  conclusions  reached  by  Eichhom,  from  a  se- 
ries of  experiments  in  regard  to  absorption  by  the  soil,  it  is 
stated  that  hydrous  double  silicates  of  alumina  and  lime,  as 
chabazite  and  stilbite,  absorb  the  ammonia  from  solutions  of 
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^'^(t«e  hydrochlorio  acid.     Phosphoric  acid  is  lai^ely 
fi^^i  f^'"^  ^  solution  of  phosphate  of  ammonia  by  cha- 
/f^^ad  stilbite,  and  also  to  a  great  extent  by  chalk,  but 
**^jdition  of  the  latter  to  the  chabazite  does  not  increase 
.'^l^rptive  power  for  phosphoric  acid  or  ammonia.    From 
J^lution  of  a  superphosphate  the  phosphoric  acid  is  takeo 
pp  very  rapidly  by  humate  of  lime,  and  less  rapidly,  but 
completely,  by  acid  carbonate  of  lime  and  chalk.     Other 
bodies,  as  stilbite,  brown  hematite,  kaolin,  and  hamio  acid, 
appear  to  absorb  bnt  little  or  no  phoBphorio  acid  from  so- 
lutions of  superphosphates.— 14  C,  CCXVI.,  1875, 92. 


According  to  Dr.  Yohl,  large  quantities  of  a  small  species 
of  herring,  so-called  sprats  (  Clupea  ^yraCltis),  collected  upon 
the  coast  of  England,  and  crushed,  have  been  employed  as 
manure  for  wheat  and  hops  with  good  results.  A  process 
was  also  patented  in  England  in  1854,  by  Pettitt,  for  the 
preparation  of  an  artificial  gnano  from  herring  by  means  of 
sulphario  acid.  Analyses  of  three  samples  of  this  gnano 
gave  4.1  per  cent,  23.2  per  cent,  and  3.5  per  cent,  of  phos- 
phates of  the  alkaline  earths;  and  13.8  per  cent-,  10.0  per 
cent.,  and  11.2  per  ^ent.  of  nitrogen,  respectively.     This  in- 
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verse  variation  of  nitrogen,  compared  with  that  of  the  phos- 
phates, indicates  that  the  sample  in  one  case  was  made  al- 
most exclusively  of  the  flesh,  while  in  the  other  case  it  in- 
cluded also  a  large  amount  of  bones.  Analyses  of  the  so- 
called  Norway  fish-guano,  which  first  appeared  in  the  Ger- 
man market  in  1862,  also  show  great  variations  in  the  per- 
centage of  phosphoric  acid,  doubtless  due  to  the  same  causea 
Although  fish  are  very  prone  to  putrefaction,  still  many  of 
the  fish-guanos  decompose  with  difficulty  in  contact  with 
water.  The  remarkable  resistance  to  putrefaction  of  some 
samples  was  doubtless  due  to  the  presence  of  a  large  amount 
of  fat,  which  caused  them  to  be  moistened  with  difficulty, 
and  consequently  to  absorb  water  very  slowly.  The  pres- 
ence of  such  an  amount  of  fat  may  have  been  the  cause,  in 
many  cases,  of  the  unsatisfactory  results  of  experiments  with 
fish-guano  as  a  fertilizer,  and  may  explain  why  its  action 
was  not  as  rapid  and  evident  as  that  of  bird-guano.  Re- 
cently, however,  this  obstacle  to  the  rapid  and  certain  effect 
of  fish-guano  has  been  removed  by  Radde,  of  Hamburg,  by 
the  manufacture  of  so-called  fatless,  evaporated,  polar  fish- 
guano,  in  which  a  minimum  of  8  per  cent,  of  non-volatile 
nitrogen,  and  of  12  per  cent,  of  phosphoric  acid  is  guaran- 
teed, and  actual  analysis  of  a  sample  gave  a  considerable  ex- 
cess above  this  minimum.  This  article  is  in  the  form  of  a 
fine,  dry  powder,  of  yellowish  color,  with  a  comparatively 
feeble  odor.  It  absorbs  water  rapidly,  and  when  moist  pu- 
trefies readily  at  52°,  with  copious  formation  of  ammonia. 
It  yields  on  ignition  37  to  38  per  cent,  of  ash.  The  phos- 
phoric acid  is  present  as  a  tribasio  phosphate,  and  the  nitro- 
gen in  non-volatile  combinations,  from  which  ammonia  is 
only  liberated,  as  they  decompose  in  the  soil,  thus  affording 
a  rich  continuous  source  of  nitrogen  to  the  plants,  in  which 
particular  it  surpasses  bird-guano.  As  a  solid  manure  it 
can  replace  any  artificial  manure ;  in  some  cases,  however, 
potash  should  be  applied  with  it  in  the  form  of  wood-ashes. 
As  a  liquid  manure  its  value  is  indicated  by  the  fact  that 
83  to  84  per  cent  of  it  passes  into  a  solution  in  cold  water, 
which,  on  evaporaUon,  affords  a  residue,  which  contains, 
when  dried  at  212°,  in  addition  to  the  soluble  phosphates, 
15  per  cent,  of  nitrogen.  In  the  liquid  form  it  has  been 
found  excellent  for  vegetables,  fruit,  and  pot-plants.     Ex- 
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chloride  of  ammonium  and  phosphate  of  ammonia  to  a  con- 
siderable extent,  while  the  anhydrous  double  silicates,  which 
are  not  decomposed  by  hydrochloric  acid,  do  not  absorb  the 
ammonia,  but  those  that  are  so  decomposed  do  to  some  ex- 
tent By  treatment  with  hydrate  of  lime  these  silicates 
take  up  water,  and  are  rendered  absorbent  of  ammonia,  or, 
if  so  before,  their  absorbing  power  is  increased.  Carbonate 
of  lime  absorbs  but  little  ammonia  from  a  solution  of  chlo- 
ride of  ammonium,  but  somewhat  more  from  a  solution  of 
the  phosphate.  Hnmate  of  lime  and  peat  take  out  a  consid- 
erable amount  of  ammonia  and  potash  from  solutions  of 
their  chlorides,  with  the  passage  of  an  equivalent  amount  of 
lime  into  the  solution.  Pure  humic  acid  and  peat,  treated 
with  hydrochloric  acid,  take  up  less  ammonia  and  potash, 
under  similar  conditions.  The  chlorine  in  the  preceding 
cases  is  not  absorbed,  but  remains  in  the  solution,  in  some 
cases  combined  with  calcium  in  part,  and  in  other  cases  in 
part  as  free  hydrochloric  acid.  Phosphoric  acid  is  largely 
absorbed  from  a  solution  of  phosphate  of  ammonia  by  cha- 
bazite  and  stilbite,  and  also  to  a  great  extent  by  chalk,  but 
the  addition  of  the  latter  to  the  chabazite  does  not  increase 
its  absorptive  power  for  phosphoric  acid  or  ammonia.  From 
a  solution  of  a  superphosphate  the  phosphoric  acid  is  taken 
up  very  rapidly  by  humate  of  lime,  and  less  rapidly,  but 
completely,  by  acid  carbonate  of  lime  and  chalk.  Other 
bodies,  as  stilbite,  brown  hematite,  kaolin,  and  humic  acid, 
appear  to  absorb  but  little  or  no  phosphoric  acid  from  so- 
lutions of  superphosphates. — 14  (7,  CCXVI.,  1876,  92. 

FISH-GUAKO,  PABTICULABLT   THB    FATLESS,  DBIED,   SO-CALLSI> 

POLAB  FISH-GUANO,  * 

According  to  Dr.  Yohl,  large  quantities  of  a  small  species 
of  herring,  so-called  sprats  ( Clupea  aprattus)^  collected  upon 
the  coast  of  England,  and  crushed,  have  been  employed  as 
manure  for  wheat  and  hops  with  good  results.  A  process 
was  also  patented  in  England  in  1854,  by  Pettitt,  for  the 
preparation  of  an  artificial  guano  from  hemng  by  means  of 
sulphuric  acid.  Analyses  of  three  samples  of  this  guano 
gave  4.1  per  cent,  23.2  per  cent.,  and  3.5  per  cent,  of  phos- 
phates of  the  alkaline  earths;  and  13.8  per  cent.,  10.6  per 
cent.,  and  11.2  per  pent,  of  nitrogen,  respectively.    This  in- 
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verse  variation  of  nitrogen,  compared  with  that  of  the  phos- 
phates, indicates  that  the  sample  in  one  case  was  made  al- 
most exclusively  of  the  flesh,  while  in  the  other  case  it  in- 
cluded also  a  large  amount  of  bones.  Analyses  of  the  so- 
called  Norway  fish-guano,  which  first  appeared  in  the  Ger- 
man market  in  1862,  also  show  great  variations  in  the  per- 
centage of  phosphoric  acid,  doubtless  due  to  the  same  causes. 
Although  fish  are  very  prone  to  putrefaction,  still  many  of 
the  fish-guanos  decompose  with  difficulty  in  contact  with 
water.  The  remarkable  resistance  to  putrefaction  of  some 
samples  was  doubtless  due  to  the  presence  of  a  large  amount 
of  fat,  which  caused  them  to  be  moistened  with  difficulty, 
and  consequently  to  absorb  water  very  slowly.  The  pres- 
ence of  such  an  amount  of  fat  may  have  been  the  cause,  in 
many  cases,  of  the  unsatisfactory  results  of  expenments  with 
fish-guano  as  a  fertilizer,  and  may  explain  why  its  action 
was  not  as  rapid  and  evident  as  that  of  bird-guano.  Re^ 
cently,  however,  this  obstacle  to  the  rapid  and  certain  effect 
of  fish-guano  has  been  removed  by  Radde,  of  Hamburg,  by 
the  manufacture  of  so-called  fatless,  evaporated,  polar  fish- 
guano,  in  which  a  minimum  of  8  per  cent,  of  non-volatile 
nitrogen,  and  of  12  per  cent,  of  phosphoric  acid  is  guaran- 
teed, and  actual  analysis  of  a  sample  gave  a  considerable  ex- 
cess above  this  minimum.  This  article  is  in  the  form  of  a 
fine,  dry  powder,  of  yellowish  color,  with  a  comparatively 
feeble  odor.  It  absorbs  water  rapidly,  and  when  moist  pu- 
trefies readily  at  52%  with  copious  formation  of  ammonia. 
It  yields  on  ignition  37  to  88  per  cent,  of  ash.  The  phos^ 
phoric  acid  is  present  as  a  tribasic  phosphate,  and  the  nitro- 
gen in  non-volatile  combinations,  from  which  ammonia  is 
only  liberated,  as  they  decompose  in  the  soil,  thus  affording 
a  rich  continuous  source  of  nitrogen  to  the  plants,  in  which 
particular  it  surpasses  bird-guano.  As  a  solid  manure  it 
can  replace  any  artificial  manure ;  in  some  cases,  however, 
potash  should  be  applied  with  it  in  the  form  of  wood-ashes. 
As  a  liquid  manure  its  value  is  indicated  by  the  fact  that 
33  to  34  per  cent  of  it  passes  into  a  solution  in  cold  water, 
which,  on  evaporation,  affords  a  Tesidue,  which  contains, 
when  dried  at  212%  in  addition  to  the  soluble  phosphates, 
15  per  cent,  of  nitrogen.  In  the  liquid  form  it  has  been 
found  excellent  for  vegetables,  fruit,  and  pot-plants.     Ex« 

R 


884     ANNUAL  RECOED  OP  SCIENCE  AND  INDUSTRY. 

chloride  of  ammoniam  and  phosphate  of  ammonia  to  a  con- 
siderable extent,  while  the  anhydrous  doable  silicates,  which 
are  not  decomposed  by  hydrochloric  acid,  do  not  absorb  the 
ammonia,  but  those  that  are  so  decomposed  do  to  some  ex- 
tent. By  treatment  with  hydrate  of  lime  these  silicates 
take  up  water,  and  are  rendered  absorbent  of  ammonia,  or, 
if  so  before,  their  absorbing  power  is  increased.  Carbonate 
of  lime  absorbs  but  little  ammonia  from  a  solution  of  chlo- 
ride of  ammoniam,  but  somewhat  more  from  a  solution  of 
the  phosphate.  Hamate  of  lime  and  peat  take  out  a  consid- 
erable amount  of  ammonia  and  potash  from  solutions  of 
their  chlorides,  with  the  passage  of  an  equivalent  amount  of 
lime  into  the  solution.  Pure  humic  acid  and  peat,  treated 
with  hydrochloric  acid,  take  up  less  ammonia  and  potash, 
under  similar  conditions.  The  chlorine  in  the  preceding 
cases  is  not  absorbed,  but  remains  in  the  solution,  in  some 
cases  combined  with  calcium  in  part,  and  in  other  cases  in 
part  as  free  hydrochloric  acid.  Phosphoric  acid  is  largely 
absorbed  from  a  solution  of  phosphate  of  ammonia  by  cha- 
bazite  and  stilbite,  and  also  to  a  great  extent  by  chalk,  but 
the  addition  of  the  latter  to  the  chabazite  does  not  increase 
its  absorptive  power  for  phosphoric  acid  or  ammonia.  From 
a  solution  of  a  superphosphate  the  phosphoric  acid  is  taken 
up  very  rapidly  by  humate  of  lime,  and  less  rapidly,  but 
completely,  by  acid  carbonate  of  lime  and  chalk.  Other 
bodies,  as  stilbite,  brown  hematite,  kaolin,  and  humic  acid, 
appear  to  absorb  but  little  or  no  phosphoric  acid  from  so- 
lutions of  superphosphates. — 14  C,  CCXVI.,  1876, 92. 

FISH-GUANO,  PABTICULABLY   THS    FATLESS,  DBIED,   BO-CALLEB 

POLAB  FISH-GUANO.  * 

According  to  Dr.  Yohl,  large  quantities  of  a  small  species 
of  herring,  so-called  sprats  (  Clupea  tpratttu)^  collected  upon 
the  coast  of  England,  and  crushed,  have  been  employed  as 
manure  for  wheat  and  hops  with  good  results.  A  process 
was  also  patented  in  England  in  1854,  by  Pettitt,  for  the 
preparation  of  an  artificial  guano  from  herring  by  means  of 
sulphuric  acid.  Analyses  of  three  samples  of  this  guano 
gave  4.1  per  cent,  23.2  per  cent.,  and  3.5  per  cent,  of  phos- 
phates of  the  alkaline  earths;  and  13.8  per  cent.,  10.6  per 
cent,  and  11.2  per  pent  of  nitrogen,  respectively.    This  in- 
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verse  variation  of  nitrogen^  compared  with  that  of  the  phos- 
phates, indicates  that  the  sample  in  one  case  was  made  al- 
most exclnsively  of  the  flesh,  while  in  the  other  case  it  in- 
cluded also  a  large  amoant  of  bones.  Analyses  of  the  so- 
called  Norway  fish-guano,  which  first  appeared  in  the  Ger- 
man market  in  1862,  also  show  great  variations  in  the  per- 
centage of  phosphoric  acid,  doubtless  due  to  the  same  causes. 
Although  fish  are  very  prone  to  putrefaction,  still  many  of 
the  fish-guanos  decompose  with  difficulty  in  contact  with 
water.  The  remarkable  resistance  to  putrefaction  of  some 
samples  was  doubtless  due  to  the  presence  of  a  large  amount 
of  fat,  which  caused  them  to  be  moistened  with  difficulty, 
and  consequently  to  absorb  water  very  slowly.  The  pres- 
ence of  such  an  amount  of  fat  may  have  been  the  cause,  in 
many  cases,  of  the  unsatisfactory  results  of  experiments  with 
fish-guano  as  a  fertilizer,  and  may  explain  why  its  action 
was  not  as  rapid  and  evident  as  that  of  bird-guano.  Re- 
cently, however,  this  obstacle  to  the  rapid  and  certain  effect 
of  fish-guano  has  been  removed  by  Radde,  of  Hamburg,  by 
the  manufacture  of  so-called  fatless,  evaporated,  polar  fish- 
guano,  in  which  a  minimum  of  8  per  cent,  of  non-volatile 
nitrogen,  and  of  12  per  cent,  of  phosphoric  acid  is  guaran- 
teed, and  actual  analysis  of  a  sample  gave  a  considerable  ex- 
cess above  this  minimum.  This  article  is  in  the  form  of  a 
fine,  dry  powder,  of  yellowish  color,  with  a  comparatively 
feeble  odor.  It  absorbs  water  rapidly,  and  when  moist  pu- 
trefies readily  at  52%  with  copious  formation  of  ammonia. 
It  yields  on  ignition  37  to  38  per  cent,  of  ash.  The  phos- 
phoric acid  is  present  as  a  tribasio  phosphate,  and  the  nitro- 
gen in  non-volatile  combinations,  from  which  ammonia  is 
only  liberated,  as  they  decompose  in  the  soil,  thus  affording 
a  rich  continuous  source  of  nitrogen  to  the  plants,  in  which 
particular  it  surpasses  bird-guano.  As  a  solid  manure  it 
can  replace  any  artificial  manure ;  in  some  cases,  however, 
potash  should  be  applied  with  it  in  the  form  of  wood-ashes. 
As  a  liquid  manure  its  value  is  indicated  by  the  fact  that 
33  to  34  per  cent,  of  it  passes  into  a  solution  in  cold  water, 
which,  on  evaporation,  affords  a  residue,  which  contains, 
when  dried  at  212"^,  in  addition  to  the  soluble  phosphates, 
15  per  cent,  of  nitrogen.  In  the  liquid  form  it  has  been 
found  excellent  for  vegetables,  fruit,  and  pot-plants.     Ex- 
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chloride  of  ammoniam  and  phosphate  of  ammonia  to  a  con- 
siderable extent,  while  the  anhydrous  double  silicates,  which 
are  not  decomposed  by  hydrochloric  acid,  do  not  absorb  the 
ammonia,  but  those  that  are  so  decomposed  do  to  some  ex- 
tent. By  treatment  with  hydrate  of  lime  these  silicates 
take  up  water,  and  are  rendered  absorbent  of  ammonia,  or, 
if  so  before,  their  absorbing  power  is  increased.  Carbonate 
of  lime  absorbs  but  little  ammonia  from  a  solution  of  chlo- 
ride of  ammonium,  but  somewhat  more  from  a  solution  of 
the  phosphate.  Humate  of  lime  and  peat  take  out  a  consid- 
erable amount  of  ammonia  and  potash  from  solutions  of 
their  chlorides,  with  the  passage  of  an  equivalent  amount  of 
lime  into  the  solution.  Pure  humic  acid  and  peat,  treated 
with  hydrochloric  acid,  take  up  less  ammonia  and  potash, 
under  similar  conditions.  The  chlorine  in  the  preceding 
cases  is  not  absorbed,  but  remains  in  the  solution,  in  some 
cases  combined  with  calcium  in  part,  and  in  other  cases  in 
part  as  free  hydrochloric  acid.  Phosphoric  acid  is  largely 
absorbed  from  a  solution  of  phosphate  of  ammonia  by  cha- 
bazite  and  stilbite,  and  also  to  a  great  extent  by  chalk,  but 
the  addition  of  the  latter  to  the  chabazite  does  not  increase 
its  absorptive  power  for  phosphoric  acid  or  ammonia.  From 
a  solution  of  a  superphosphate  the  phosphoric  acid  is  taken 
up  very  rapidly  by  humate  of  lime,  and  less  rapidly,  but 
completely,  by  acid  carbonate  of  lime  and  chalk.  Other 
bodies,  as  stilbite,  brown  hematite,  kaolin,  and  humic  acid, 
appear  to  absorb  but  little  or  no  phosphoric  acid  from  so- 
lutions of  superphosphates. — 14  (7,  CCXVI.,  1876, 92. 

FISH-GUAyO,  PABTICITLABLY   TQB    FATLESS,  DBIEB,   SO-CALLED 

POLAR  FISH-GUANO.  * 

According  to  Dr.  Yohl,  large  quantities  of  a  small  species 
of  herring,  so-called  sprats  {Clupea  sprattus)^  collected  upon 
the  coast  of  England,  and  crushed,  have  been  employed  as 
manure  for  wheat  and  hops  with  good  results.  A  process 
was  also  patented  in  England  in  1854,  by  Pettitt,  for  the 
preparation  of  an  artificial  guano  from  herring  by  means  of 
sulphuric  acid.  Analyses  of  three  samples  of  this  guano 
gave  4.1  per  cent,  23.2  per  cent.,  and  3.5  per  cent,  of  phos- 
phates of  the  alkaline  earths;  and  13.8  per  cent.,  10.6  per 
cent,  and  11.2  per  cent  of  nitrogen,  respectively.    This  in- 
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verse  variation  of  nitrogen^  compared  with  that  of  the  phos- 
phates, indicates  that  the  sample  in  one  case  was  made  al- 
most exclusively  of  the  flesh,  while  in  the  other  case  it  in- 
cluded also  a  large  amount  of  bones.  Analyses  of  the  so- 
called  Norway  flsh-guano,  which  first  appeared  in  the  Ger- 
man market  in  1862,  also  show  great  variations  in  the  per- 
centage of  phosphoric  acid,  doubtless  due  to  the  same  causes. 
Although  fish  are  very  prone  to  putrefaction,  still  many  of 
the  fish-guanos  decompose  with  difficulty  in  contact  with 
water.  The  remarkable  resistance  to  putrefaction  of  some 
samples  was  doubtless  due  to  the  presence  of  a  large  amount 
of  fat,  which  caused  them  to  be  moistened  with  difficulty, 
and  consequently  to  absorb  water  very  slowly.  The  pres- 
ence of  such  an  amount  of  fat  may  have  been  the  cause,  in 
many  cases,  of  the  unsatisfactory  results  of  expenments  with 
fish-guano  as  a  fertilizer,  and  may  explain  why  its  action 
was  not  as  rapid  and  evident  as  that  of  bird-guano.  Re- 
cently, however,  this  obstacle  to  the  rapid  and  certain  efTect 
of  fish-guano  has  been  removed  by  Radde,  of  Hamburg,  by 
the  manufacture  of  so-called  fatless,  evaporated,  polar  fish- 
guano,  in  which  a  minimum  of  8  per  cent,  of  non- volatile 
nitrogen,  and  of  12  per  cent,  of  phosphoric  acid  is  guaran- 
teed, and  actual  analysis  of  a  sample  gave  a  considerable  ex- 
cess above  this  minimum.  This  article  is  in  the  form  of  a 
fine,  dry  powder,  of  yellowish  color,  with  a  comparatively 
feeble  odor.  It  absorbs  water  rapidly,  and  when  moist  pu- 
trefies readily  at  52°,  with  copious  formation  of  ammonia. 
It  yields  on  ignition  37  to  38  per  cent,  of  ash.  The  phos- 
phoric acid  is  present  as  a  tribasio  phosphate,  and  the  nitro- 
gen in  non-volatile  combinations,  from  which  ammonia  is 
only  liberated,  as  they  decompose  in  the  soil,  thus  affording 
a  rich  continuous  source  of  nitrogen  to  the  plants,  in  which 
particular  it  surpasses  bird-guano.  As  a  solid  manure  it 
can  replace  any  artificial  manure ;  in  some  cases,  however, 
potash  should  be  applied  with  it  in  the  form  of  wood-ashes. 
As  a  liquid  manure  its  value  is  indicated  by  the  fact  that 
33  to  34  per  cent,  of  it  passes  into  a  solution  in  cold  water, 
which,  on  evaporation,  affords  a  residue,  which  contains, 
when  dried  at  212°,  in  addition  to  the  soluble  phosphates, 
15  per  cent,  of  nitrogen.  In  the  liquid  form  it  has  been 
found  excellent  for  vegetables,  fruit,  and  pot-plants.     Ex« 
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in  general)  finer.  It  is  best  prepared  by  throwing  the  leaves 
into  boiling  water,  and,  after  pouring  this  off,  cooking  it  as 
usual.  Its  cultivation  is  simple.  The  seed  may  be  sown  in 
a  hot-bed  in  March,  for  subsequent  transplanting,  or  in  the 
open  ground  in  April  or  May. — 9  C7,  December ^  1874, 183. 

BEST  SHAPE  FOB  FBUFT-l'BEES. 

The  majority  of  a  convention  of  German  pomologists  ex- 
pressed a  decided  preference  for  the  pyramidal  form  for  fruit- 
trees.  The  advantages  claimed  for  it  are  the  minimum  of 
shade,  greatest  strength,  avoidance  of  severe  wounding  of 
the  tree,  production  of  better  fruit,  and  at  the  same  time 
fewer  disadvantages  from  storms,  weight  of  snow,  excess  of 
fruit,  theft,  eta— 6  (7,  Jtdy,  1874, 106. 

NEW  FACTS  IK  THE   HISTOBT   OF  THE  POTATO  BUGHT. 

An  important  step  has  been  gained  in  the  natural  history 
of  the  potato  blight.  It  is  stated  that  Professor  De  Bary,  of 
Strasburg,  has  detected  the  existence  of  "  heteraecism,"  or 
an  '*  alternation  of  generations,"  in  the  life  history  of  the  Pe- 
ronoapora  infeatanSy  the  parasitic  fungus  which  causes  the 
disease.  It  is  conjectured  that  the  second  form  inay  pos- 
sibly be  found  on  clover.    

INVESTIQATION   OF  THE  POTATO  DISEASE. 

Announcement  has  already  been  made  of  the  selection  of 
Professor  De  Bary,  of  Strasburg,  by  the  Royal  Agricultural 
Society  of  England  to  make  a  series  of  investigations  into 
the  life  history  of  the  potato  fungus,  for  the  pni*pose  of  filling 
up  a  certain  blank  in  our  knowledge  of  the  development  of 
this  destructive  object  This  gentleman,  in  carrying  out  his 
investigations,  has  lately  discovered  that  the  disease  is  not 
propagated  by  defective  tubers,  and  that  although  the  myce- 
lium was  distinctly  apparent  in  the  stalks  of  plants  raised 
directly  from  diseased  tubers,  yet  that  neither  gonidia  nor 
germs  were  evolved.  He  also  expresses  the  hope  that  he  has 
at  last  discovered  the  resting-places  of  the  oospores,  or  the 
active  primary  germs  of  the  fungus.  This  is  the  special 
point  upon  which  further  information  is  needed,  and  may 
suggest  the  proper  means  of  preventing  the  continuance  of 
the  disease  in  any  given  locality  by  warning  agriculturists 
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against  planting  their  potatoes  in  a  spot  where  they  must,  at 
some  time,  inevitably  be  destroyed. — 18-4,  Nov.  20, 1874, 239. 

FARLOW   ON  THE   POTATO   ROT. 

A  few  years  ago  Dr.  W.  G.  Farlow,  of  Cambridge,  Massa- 
chusetts, visited  Europe  for  the  purpose  of  making  a  special 
study  of  the  cryptogamio  plants,  and  in  this  connection  spent 
considerable  time  in  the  study  of  the  subject,  under  the  emi- 
nent Professor  De  Bary,  of  Strasburg.  A  recent  number  of 
the  Bulletin  of  the  Bussey  Institution  contains  some  of  the 
results  of  this  move  on  Dr.  Farlow's  part  in  an  elaborate  pa-* 
per  upon  the  potato  rot.  This  is  an  important  contribution 
to  the  natural  history  of  the  subject,  embodying  as  it  does 
the  latest  knowledge  of  this  most  destructive  pest. 

It  should  be  remembered  that  Professor  De  Bary  was  com- 
missioned by  the  Royal  Agricultural  Society  of  Great  Britain 
to  carry  on  investigations  in  this  department,  and  the  labors 
of  Dr.  Farlow  give  the  results  hitherto  ascertained. 

There  are  still  some  points  in  the  natural  history  of  the 
potato  rot  which  are  unknown,  and  which  must  be  deter- 
mined before  any  very  positive  preventive  measures  can  be 
entered  upon.  Dr.  Farlow  sums  up  the  whole  matter  by 
stating  that  there  is  no  such  thing  as  a  specific  against  it ; 
that  is  to  say,  there  is  nothing  that  will  effectually  protect 
the  tubers  and  also  prevent  the  further  development  of  the 
fungus,  as  whatever  completely  destroys  the  fungus  will  be 
equally  fatal  to  the  potato  itself;  so  that  the  only  thing  that 
can  be  done  is  to  prevent  as  much  as  possible  any  harm  to 
the  plants  in  which  the  mycelium  already  exists,  and  the 
spread  of  the  disease  to  healthy  plants. 

If  the  moisture  in  the  air,  about  the  time  when  the  disease 
is  likely  to  appear,  say  from  the  first  of  July  to  the  middle 
of  September,  can  be  controlled,  the  mycelium  would  not  in- 
crease to  any  extent  so  as  to  produce  practically  any  harnu 
Unfortunately  this  can  not  be  done;  but  the  land  can  be 
thoroughly  drained,  or  dry  soil  used  for  planting.  The  wet- 
ter the  soil  the  more  liable  is  the  potato  to  rot.  As  the  dis- 
ease does  not  appear  until  about  the  fii*st  of  August,  early 
potatoes  should  be  less  likely  to  rot  than  late  ones.  But  ex- 
actly what  variety  farmers  should  plant  is  not  a  question  for 
the  botanist.    Although  certain  potatoes  seem  to  resist  the 
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disease  better  than  others,  yet  none  ai*e  free  from  liability  to 
decay.  Dr.  Farlo w  remarks  that  the  precautions  which  shoald 
be  taken  to  prevent  the  extension  of  the  disease  will  be  more 
definitely  known  when  the  plant  in  which  oospores  are  pro- 
duced has  been  discovered.  At  present  we  can  not  say  with 
certainty  that  these  are  found  either  in  clover,  wheat,  oat,  or 
rye  straw,  and  therefore  the  prohibition  to  plant  after  any 
of  the  above-mentioned  crops  is  without  foundation.  It  is 
thought  probable,  however,  that  the  oospores  of  Peronospora 
infestans  will  be  found  concealed  in  some  common  plant  eat- 
en by  cattle ;  and  as  these  odspores  are  so  tough  as  not  to  be 
affected  by  passing  through  the  alimentary  canals  of  animals, 
the  chances  of  avoiding  the  rot  are  greater  when  mineral 
manures  are  made  use  of  than  animal.  Dr.  Farlow  also  puts 
in  a  word  of  caution  in  reference  to  the  fungus  of  the  lettuce, 
which  he  states  is  increasing  very  rapidly  in  New  England, 
and  is  a  subject  worthy  of  serious  consideration. 

.    CULTIVATION  OF  THE   ASPABAGXJB  IN  FBANCE. 

There  are  few  vegetables  in  which  the  result  of  special 
care  in  cultivation  has  been  more  marked  .than  in  the  case 
of  asparagus,  which,  from  the  old-fashioned  stringy,  slender, 
and  tough  spike,  has  been  converted  into  a  tender,  succulent 
mass  of  agreeable  food.  This  result  is  due  particularly  to 
the  labors  of  the  French,  asparagus  having  been  cultivated 
in  France  for  a  long  time,  especially  in  the  vicinity  of  Ar- 
genteuil,  near  Paris. 

In  former  times  the  beds  in  which  this  plant  was  culti- 
vated were  managed  without  reference  to  other  crops ;  but 
more  recently  the  plant  has  been  reared  in  the  vineyards, 
the  grape  and  the  asparagus  agreeing  very  well  together. 
At  present  the  vineyards  of  Argenteuil  furnish  from  eight 
to  twelve  hundred  dollars'  worth  of  asparagus  annually  per 
hectare  (2^  acres),  or  from  three  to  five  hundred  dollars' 
worth  per  acre. 

The  asparagus  bed  is  started  in  March  or  Apiil,  with 
shoots  obtained  by  sowing  under  glass  in  open,  light,  well- 
worked  soil,  isolated  as  much  as  possible  from  surrounding 
vegetation,  the  earth  being  dug  out  to  the  depth  of  about 
eighteen  inches.  Trenches  of  these  dimensions  are  first  pre- 
pared, being  separated  from  each  other  about  four  inches,  in 
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the  centre  of  which  the  shoot  is  placed,  upon  a  little  hillock 
of  earth,  with  its  roots  carefully  spread  oat.  The  whole  is 
then  carefally  covered  with  earth  and  with  a  small  quantity 
of  manure.  The  air  must  be  allowed  to  penetrate  the  bed, 
this  being  secured  by  stirring  up  the  soil  from  time  to  time. 

Care  must  be  taken  to  destroy  or  remove  snails,  insects, 
and  other  things  injurious  to  the  plant  In  October,  during 
dry  weather,  the  stems  of  the  asparagus  are  to  be  cut  at  a 
height  of  about  six  inches  above  the  surface  of  the  ground. 
A  small  quantity  of  manure  is  then  to  be  placed  around  the 
plant  and  covered  with  a  thin  layer  of  light  earth,  so  as  to 
form  a  little  hillock  around  the  shoot  some  inches  in  height. 
The  same  precautions  are  to  be  taken  each  year ;  but  it  is 
not  until  the  fifth  year  that  the  asparagus  can  be  collected 
to  advantage. 

The  shoots  should  be  gathered  once  or  twice  a  day,  pref- 
erably in  the  morning,  and  should  never  be  cut,  but  should 
be  bent  a  little  downward  and  then  slightly  twisted,  thus  de- 
taching the  top  readily  from  the  stump.  By  taking  all  the 
necessary  precautions,  especially  in  preventing  too  great  ac- 
tion of  light  upon  the  asparagus,  plants  of  extraordinary  di- 
mensions and  excellence  can  be  obtained,  varying  in  price  in 
Paris  from  one  fourth  of  a  franc  to  five  francs  each.  A  sin- 
gle plant  has  been  known  to  furnish  five  dollars^  worth  of 
asparagus  in  a  single  year.  When  it  attains,  as  it  sometimes 
does,  an  excessive  growth,  the  plant  loses  its  original  form 
and  becomes  very  much  flattened,  the  edges  curling  round 
in  the  form  of  a  half-closed  tube.  This  is  technically  termed 
fasciation,  and  frequently  occurs  in  other  plants. — 13  J?,  July 
10, 81.  

NSW  DISCOYEBY  IN  CONNECHON  WITH  THE  POTATO  DISEASE. 

There  has  been  hitherto  one  ^^  missing  link''  in  our  knowl- 
edge of  the  life -history  of  the  potato -blight — Peronospora 
infestana.  The  non-sexual  mode  of  reproduction  by  gonidia, 
or  zoospores,  has  long  been  known;  but  the  sexual  mode  of 
reproduction  has  eluded  observation.  This  link  has  now 
*  been  supplied  through  the  researches  of  Mr.  Worthington 
Smith,  who  described  his  discovery  in  a  paper  read  at  the 
last  meeting  of  the  Scientific  Committee  of  the  Royal  Horti- 
cultuvaip'^ciety,  and  published  at  length  in  the  Oardener^B 
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Chronicle  for  July  10, 1875.  He  finds  the  female  organs,  the 
'^  resting -spores,"  or  unfertilized.^^  oospores,"  and  the  male 
organs,  or  ^  antheridia,"  in  the  interior  of  the  tissue  of  the 
tuber,  stem,  and  leaf  when  in  a  very  advanced  stage  of  de- 
cay; and  he  has  actually  observed  the  contact  between  the 
two  organs  in  which  the  process  of  fecundation  exists.  In 
some  remarks  made  at  the  meeting  of  the  British  Association 
last  year,  by  one  of  our  high  authorities,  it  was  suggested 
that  we  have  in  the  JPeronoapora  an  instance  of  the  phenom- 
enon not  infrequent  among  fungi,  known  as  "  alternation  of 
generations ;"  and  that  the  germination  of  the  true  spores 
of  the  potato-blight  must  be  looked  for  on  some  other  plant 
than  the  potato.  Mr.  Worthington  Smith  has,  however,  look- 
ed nearer  home,  and  has  proved  at  all  events  that  the  sug- 
gestion is  not  verified  in  every  case. 

CONTINUOUS   CORN-GROWING. 

Some  agricultural  authors  insist  that  corn-growing  can 
not  pay  in  England,  and  that  the  increasing  expense  of  cul- 
tivation must  shortly  consign  large  tracts  of  arable  land  to 
grass.  Two  spirited  agriculturists,  Messrs.  Prout  and  Mid- 
dleditch,  of  England,  have  helped  materially  to  solve  some 
of  the  difficulties  of  clay  farming.  They  have  demonstrated 
the  agricultural  capabilities  of  stubborn  clays,  for  their  prac- 
tice shows  how  successfully  they  may  be  cultivated;  have 
profitably  grown  cereals  on  the  same  heavy  land  for  several 
consecutive  years,  and  continue  annually  to  dispose  of  the 
whole  of  the  increased  products.  Mr.  Front's  farm  com- 
prises 450  acres,  and  was  in  such  poor  condition  that  it  was 
with  difficulty  rented  at  twenty  shillings  per  acre.  The 
land  was  wet,  and  was  overrun  with  weeds  and  overshad' 
owed  with  crooked  fences.  The  best  portions  of  it  produced 
twelve  bushels  of  wheat  and  twenty  bushels  of  oats  per  acre 
per  year.  Since  1861  Mr.  Prout  has  built  commodious  dwell- 
ings for  his  laborers,  dug  new  wells,  ditched  and  drained  the 
whole  farm,  altered  the  fences  and  hedge-rows,  and  reclaimed 
the  waste  land  to  such  an  extent  that  eighteen  acres  have 
been  added  to  the  productive  area  of  the  farm.  From  the 
beginning  Mr.  Prout  has  employed  steam-power,  and  at  ev- 
ery practical  step  the  steam-plow  so  effectually  disintegrated 
the  formerly  sour,  stiff  clay,  admitting  frost,  air,  and  sun,  that 
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after  the  first  few  yeara  full  crops  grew  with  a  little  extra 
manuring;  and  even  cereals  were  grown  consecutively  with 
the  employment  of  about  twenty  shillings  per  acre  of  artifi- 
cial manures.  Experience,  however,  has  shown  that  to  pros- 
ecute his  system  successfully,  fifty  or  sixty  shillings  per  acre 
of  manure  must  be  applied  annually. 

But  Mr.  Prout  has  done  more  than  to  bring  into  superior 
and  profitable  cultivation  450  acres  of  heavy  clay  land,  worth 
thirteen  years  ago  not  more  than  twenty  shillings  per  acre. 
He  has  inaugurated  an  almost  original  system  of  husbandry. 
All  ordinary  rotations  are  ignored ;  corn  crops  follow  each 
other  on  the  same  field  for  several  consecutive  years.  Wheat 
has  been  grown  for  five  successive  years,  and  the  cereals 
have  been  repeated  for  eight  years.  Mr.  Prout  is  no  mere 
theorist.  He  brought  to  his  labors  the  experience  acquired 
from  many  years  in  Cornwall  and  in  Canada.  He  deter- 
mined to  sell,  year  by  year,  the  whole  of  his  growing  crops, 
and  to  restore  an  equivalent  in  the  form  of  portable  fertil- 
izers. For  his  consecutive  com  crops  Mr.  Prout  only  desires 
deep,  thorough  cultivation,  extirpation  of  weeds,  and  a  regu- 
lar supply  of  manure.  His  crops  are  sold  a  week  or  ten  days 
before  they  are  ready  for  the  harvest,  the  neighboring  farm- 
ers being  his  principal  bnyera,  and  superintending  their  own 
harvesting  and  threshing.  The  labor  question  troubles  Mr. 
Prout  less  than  many  of  his  neighbors.  His  steam- tackle 
economizes  both  horse  and  hand  labor,  and  keeps  his  labor 
account  under  thirty  shillings  per  acra  He  expends  up- 
ward of  £1200  annually  on  portable  manures.  Bones,  min- 
eral superphosphate,  guano,  and  nitrate  of  soda  are  generally 
preferred.  The  average  annual  receipts  of  his  farm  are  £4800, 
out  of  which  it  is  estimated  that  he  has  an  annual  profit  of 
£825.  That  the  consecutive  grain  crops  taken  off  have  not 
exhausted  nor  deteriorated  the  land  is  evident  from  the  im- 
proved quantity  and  quality  of  the  growing  crops,  and  the  in- 
creased value  of  the  farm,  which  would  now  bring  double  the 
price  paid  for  it  by  Mr.  Prout.  Very  few  land  investments, 
or  any  description  of  investments,  pay,  like  Mr.  Prout's,  a  fair 
interest  on  the  outlay,  and  double  their  value  in  thirteen  years. 
'  The  farm  of  Mr.  Middleditch,  before  referred  to,  has  been 
treated  in  a  very  similar  manner,  and  with  the  same  encour- 
aging results. 
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FKUO  SXPEBDCESTB  WITH  TARIOUS  FEKHUZEBS  AT  THS 

The  "  Trials  of  Various  FertUixen  upcMi  the  Plain  Field  d 
the  Bussey  Institatioa  "  of  Harvard  UniYereity,  by  Professor 
F.  H.  Storer,  are  mach  more  elaborate,  aocaratey  and  usefbl 
than  any  other  field  ezperimeDts  ever  attempted  in  this  conn- 
try,  and  will,  if  continued,  excel  in  these  respects  ail  Euro- 
pean ones  except  those  of  Lawes  and  Gilbert  at  Rotham- 
stead,  in  England. 

The  motive  of  these  experiments  has  been  ''to  determine, 
if  possible,  what  kinds  of  fertilisers,  among  those  ordinarily 
obtainable  in  Boston,  are  best  fitted  to  increase  the  yield  of 
crops  grown  upon  a  field  that  had  been  chosen  as  the  typical 
representative  of  the  thin,  light, '  leachy '  soils  which  so  fre- 
quently overlie  the  gravelly  drift  in  New  England."  The 
plan  has  been  to  divide  the  field  into  plots,  and  to  raise  upon 
them  different  crops  with  difierent  kinds  of  manure,  repeat- 
ing the  same  crop  on  the  same  plot,  with  the  same  manure, 
year  after  year.  Three  kinds  of  crops — ^barley,  beans,  and 
ruta-baga — were  grown.  Tard  and  stable  manure,  muck, 
fish-scraps,  lime,  bone-meal,  superphosphates,  salts  of  ammo- 
nia, potash  and  soda,  and  other  fertilizers  were  used,  either 
singly  or  in  combination  with  each  other.  The  experiments 
were  commenced  in  1871,  and  reports  for  four  years  (1871-4) 
are  now  issued. 

An  idea  of  the  magnitude  of  the  work  may  be  obtained 
from  the  fact  that  some  285  experimental  plots,  each  five 
meters  (=  about  one  rod)  square,  have  been  cultivated,  some 
during  the  whole,  and  others  for  part  of  this  time.  The  ex- 
perimental crops  suffered  somewhat  from  the  casualties  to 
which  crops  in  general  are  exposed,  such  as  heavy  rain- 
storms, depredations  of  animals,  failure  from  bad  seed,  and 
particularly  from  drought.  The  repetition  of  the  experi- 
ments through  a  series  of  years,  however,  served  to  make 
up  for  the  disturbances  from  these  causes,  so  that  the  gen- 
eral results  are,  on  the  whole,  quite  conclusive  and  reliable. 
The  conclusions  apply,  of  course,  to  such  soils  as  that  of  the 
experimental  field,  and  only  in  a  more  limited  degree  to 
others. 

In  one  respect,  however,  these  experiments  have  a  very 
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great  valae.  Most  of  the  investigations  upon  which  the 
accepted  theories  of  agricultural  science  are  founded  have 
been  made  in  Europe,  where  circumstances  obtain,  in  many 
respects,  different  from  our  own.  And  so  long  as  we  depend 
entirely  upon  results  of  European  experience  to  guide  our 
practice,  we  shall  run  the  risk  of  falling  into  error.  A  num- 
ber of  illustrations  of  this  truth  are  brought  out  by  these 
experiments  of  Storer. 

In  the  experiments  described  above  it  was  found  that  po- 
tassic  manures  yielded  the  best  crops,  while  phosphates  and 
nitrogenous  manures  did  but  little  good,  and  in  some  cases 
positive  harm.  The  largest  crops  were  obtained  with  farm 
and  city  stable-manure,  and  with  wood-ashes.  Nitrate,  sul- 
phate, and  carbonate  of  potash  (pearlash)  likewise  brought 
large  returns.  In  a  summary  of  comparative  results,  wood- 
ashes  proved  more  efficacious  than  any  other  single  fertilizer, 
the  yield  being  larger  than  with  either  yard  or  stable  manure. 

Professor  Storer  concludes  that  the  soil  needed  potash 
rather  than  phosphoric  acid  or  nitrogen.  ^^The  addition  of 
potassic  manures  to  the  soil  manifestly  enables  the  crops  to 
make  use  of  a  certain  store  of  phosphoric  acid  and  nitrogen 
that  the  land  contains.  It  is  clearly  shown,  moreover,  that 
the  amount  of  available  potash  in  the  soil  must  be  very 
small,  since  neither  the  phosphatio  nor  the  nitrogenous  ma- 
nures by  themselves,  nor  mixtures  of  the  two,  such  as  several 
of  the  so-called  superphosphates  are  known  to  be,  could  en- 
able the  crops  to  get  enough  potash  from  the  soil  to  keep 
them  from  starving  after  the  first  year."  And  further,  **  It 
is  plain  that  the  soil  of  this  field,  like  those  of  thousands  in 
New  England,  needs  fertilizers  that  are  rich  in  potash,  and 
that,  under  the  ousting  condition  of  things,  no  advantage 
can  be  gained  by  applying  mere  phosphatic  and  nitrogenous 
fertilizers  to  the  land.  ...  If  only  potash  enough  be  given  to 
this  soil,  the  latter  can  of  itself  supply  all  the  other  ingre- 
dients that  compose  the  food  of  plants,  at  least  for  the  term 
of  years  during  which  the  experiments  lasted,  and  for  as 
many  more,  of  course,  as  the  store  of  phosphates  and  ni- 
trogen may  hold  out.  . .  .  The  crying  want  of  the  land  is  for 
potash,  and  potassic  manures  should  be  applied  to  it  to  the 
well-nigh  complete  exclusion  of  all  other  fertilizers  until  an 
equilibrium  can  be  reached." 
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Besides  the  results  of  his  own  experim en ts,  Professor  Storer 
finds  proof  of  the  lack  of  potash  in  New  England  soils  in  the 
common  impressions  and  practice  of  farmers.  Good  farmers 
about  Boston  maintain  that  wood -ashes  and  the  so-called 
''long"  horse- manure  from  city  stables,  which  contains  a 
good  deal  of  straw,  are  worth  more  than  night-soil  and 
Peruvian  guano.  These  all,  except  the  ashes,  are  rich  in  ni- 
trogen, and  all  contain  phosphoric  acid.  The  night-soil,  and 
particularly  the  guano,  a  good  deal.  But  the  night-soil  and 
guano  are  poor,  and  the  ashes  and  strawy  horse-manure  rich 
in  potash.  The  fact,  then,  that  on  soils  in  the  district  near 
that  of  the  experiments  ordinary  practice  shows  the  long 
hoi'se-manure  and  ashes  to  be  more  useful  than  guano  and 
night-soil  is  an  additional  proof  of  the  lack  of  potash  in  these 
soils.  The  guano  and  night-soil,  with  their  large  supplies  of 
available  nitrogen,  would  temporarily  stimulate  the  growth 
of  plants,  but  the  result  would  be  a  speedy  exhaustion. 
That  is  to  say,  these  fertilizers  would  enable  the  .plants  to 
make  speedy  use  of  the  small  amount  of  available  potash  in 
the  soil ;  but  thereafter,  until  the  potash  was  re-supplied,  a 
large  yield  would  be  impossible. 

The  widely  prevalent  opinion  that,  in. nearly  all  cases,  ni- 
trogen and  phosphoric  acid  are  the  only  important  ingre- 
dients of  commercial  manures  is  of  essentially  transatlantic 
origin.  In  European  practice,  the  lack  of  phosphoric  acid 
and  nitrogen  has  been  felt  more  than  that  of  potash.  Mr. 
Lawes,  who,  with  Dr.  Gilbert,  has  conducted  the  famous  ex- 
periments at  Rothamstead,  England,  states  that  ''.the  only 
two  substances  really  required  in  artificial  manures  are,  first, 
nitrogen ;  second,  phosphoric  acid ;"  and  that "  potash  is  gen- 
erally found  in  sufficient  quantities  in  soils,  and  the  artificial 
supply  is  not  required."  This  opinion  is  evidently  based 
upon  his  own  experience  and  observations  on  the  other  side 
of  the  Atlantic.  In  England  and  on  the  continent  of  Eu- 
rope the  great  bulk  of  commercial  fertilizers  are  bought  for 
the  phosphoric  acid  and  nitrogen  they  contain,  though  in 
Germany,  especially,  potash  salts  are  coming  into  very  gen- 
eral use. 

As  Professor  Storer  points  out,  the  circumstances  afiecting 
the  amounts  of  plant-food  in  the  soil  in  New  England  have 
been  different  from  those  in  Europe.    Here  grass  and  forage 
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crops,  with  very  little  grain,  make  up  the  chief  produce  of 
the  Boil.  But  little  dung  has  been  applied,  nor  has  the  cus- 
tom of  returning  straw  to  the  soil  ever  prevailed  as  in  Eu- 
rope. Clearing  land  hj  burning  wood  has  probably  aided 
the  exhaustion.  ^^No  doubt  other  matters  besides  potash 
have  been  removed  from,  the  land  by  these  practices,  nor 
that,  in  many  instances,  phosphates  are  needed  also ;  but  the 
evidence  would  seem  to  show  that,  in  the  present  case,  the 
supply  of  potash  originally  contained  in  the  land  has  given 
out  first.  It  is  no  great  matter  of  surpiise  that  this  thing 
should  have  occurred  in  a  country  mainly  devoted  to  grazing 
and  the  growth  of  forage.  If  New  England  had  been  a  grain- 
growing  country,  phosphoiic  acid  might  perhaps  have  been 
its  weakest  point. 

In  the  field  experiments  of  Messrs.  Lawes  and  Gilbert,  in 
England,  alongside  of  heavy  crops  that  have  been  raised, 
year  after  year,  on  manured  plots  of  land,  smaller  yet  not  in- 
considerable yields  had  been  obtained  in  successive  crop- 
pings,  on  similar  plots,  without  manure.  This  has  served  to 
bring  out  very  forcibly  the  fact  that  soils  have  a  certain 
capability  of  re-supplying  the  plant-food  removed  in  crop- 
ping by  the  working  over  of  materials  present  in  greater  or 
less  quantity  in  every  soil,  into  forms  fit  for  the  nourishment 
of  the  plant.  To  this  restoring  power  the  term  ''  natural 
strength"  has  been  applied. 

In  Storer's  experiments,  crops  of  some,  though  limited,  size 
were  obtained  without  manure.  By  adding  moderate  quan- 
tities of  appi'opriate  manure  a  much  greater  yield  was  ob- 
tained. But  an  increase  in  the  manure  above  this  amount 
was  not  followed  by  a  corresponding  increase  of  crop. 
Very  heavy  manuring  was  not  economical. 

In  the  causes  of  this  are  to  be  found  some  principles  of 
great  practical  importance. 

From  the  fact  that  only  very  small  crops  were  obtained 
without  manure,  Storer  concluded  that  the  natural  strength 
of  his  soil,  in  the  sense  above  referred  to,  is  not  great. 

But  there  is  another  sense  in  which  this  term  may  be  used, 
and  another  condition  of  the  capability  of  a  soil  for  pro- 
ducing crops,  besides  its  capacity  for  working  over  into 
available  forms  the  stores  of  plant-food  it  may  contain.  It 
is  important  that  it  should  be  able  to  utilize,  economically, 
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the  manure  it  receives.     And  thi?  latter  is  an  important 
factor  of  the  natural  capability  of  a  soil 

The  soil  experimented  on  by  Storer  was  deficient  in  both 
these  respects :  in  capacity  for  yielding  good  crops  from  its 
own  stores,  and  in  power  to  make  large  returns  for  large  sup- 
plies of  manure  given  to  it.  ThQ  reasons  are  very  clearly 
set  forth  in  Storer's  report '  In  order  that  plants  may  grow 
well,  each  one  of  a  number  of  conditions  must  be  fulfilled. 
Not  only  must  all  the  essential  ingredients  of  plant-food  be 
present  in  abundance,  but  there  must  be  proper  supplies  of 
light,  heat,  air,  and  moisture. 

"The  experiments  of  the  German  chemist,  Hellriegel,  show 
most  clearly  the  enormous  influence  that  is  exerted  upon  the 
quantity  of  a  crop  whenever  one  of  these  conditions  is  unful- 
filled, or  only  partially  fulfilled.  By  attending  to  all  these 
particulars,  Hellriegel  has  succeeded  in  growing,  year  after 
year,  several  grain  crops,  much  larger,  healthier,  and  more 
perfect  in  every  respect  than  have  ever  been  met  with  in 
field  practice.  He  has  been  able,  moreover,  to  produce  at 
will  plants  of  determinate  size  and  weight  by  varying  the 
conditions  aforesaid,  though  the  supply  of  food  was  un- 
changed." In  fact,  within  certain  limits  he  was  able  to  make 
the  size  of  his  crops  very  nearly  and  regularly  proportional 
to  the  amount  of  water  they  received. 

Now  the  application  of  these  principles  to  Storer^s  experi- 
Uients  is  plain.  The  soil  ia  peouliarly  subject  to  drought. 
Without  an  adequate  supply  of  moisture,  crops  grown  upon 
it  are  unable  to  make  full  use  of  the  plant-food  contained 
therein.  Hence  heavy  manuring  of  such  soils  is  not  eco- 
nomical. 

There  are  many  practical  and  theoretical  farmers  who  ad- 
vocate with  little  discrimination  the  doctrine  of  "  high-farm- 
ing," and  point  to  European  practice  in  support  of  their  view. 
One  limitation  to  this  doctrine  is  forcibly  illustrated  in  Sto- 
rer's  experiments.  As  was  said  above,  the  soil  on  which  these 
experiments  were  made  was  not  "strong"  enough  to  give 
manure  the  support  it  needs  in  order  that  its  fertilizing  con- 
stituents may  be  used  with  advantage.  This  was  due  to  its 
lack  of  depth,  and  above  all  to  its  lack  of  water.  "  Like 
thousands  of  others  in  New  England,  their  field  has  a  eertoM 
natural  but  limited  capacity  to  profit  by  the  application  oy 
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manure. . .  .  The  results  of  three  years^  experiments  show 
conclusively  that  under  the  conditions  which  now  obtain  the 
land  is  unfit  for  any  system  of  ^  high-farming.'  On  the  con- 
trary, to  be  farmed  with  profit,  it  must  be  given  over  to 
some  system  of  low-farming,  where  expenditures  for  labor, 
tillage,  and  fertilizers  shall  be  small  and  the  crops  propor- 
tionally light."  True  economy  would  consist  in  learning 
how  much  production  can  be  profitably  obtained,  to  depend 
upon  the  natural  strength  of  the  soil  so  far  as  it  will  avail, 
and  only  supply  manure  for  the  rest. 

And  the  same  principle  applies  to  more  than  tbe  light,  dry 
soils  of  this  country.  In  the  best  farming  countries  of  Eu- 
rope, from  which  most  of  our  agricultural  science  hitherto  has 
come,  land  is  very  dear,  capital  is  comparatively  cheap,  and 
there  is  a  market  near  every  farm.  There,  as  Professor 
Storer  says,  ^  the  problem  may  be  almost  said  to  be :  Given 
standing-room,  how  to  get  the  largest  possible  yield  from 
the  land;  and  that  is  profitably  done  by '  high-farming,'  even 
though  some  materials  are  thus  stored  up  in  large  excess  in 
the  soil."  With  us  land  is  cheap,  and  capital  needed  for 
manure  and  labor  dear,  and  the  market  often  distant ;  and  the 
aim  of  the  farmer  ought  generally  to  be  ^  to  use  up  the  nat- 
ural force  of  his  land  most  fully,  without  injuring  or  in  any 
way  weakening  it,  and,  slowly  if  need  be,  but  with  constant 
profit  to  himself,  to  increase  the  original  fertility  until  it  is 
completely  in  accord  with  the  other  circumstances  by  which 
the  profits  of  his  farm  are  limited  and  controlled." 

A  great  many  attempts  to  renovate  worn-out  lands  by 
the  use  of  commercial  manures  prove  unsuccessful.  In  such 
cases  failure  is  apt  to  be  ascribed  to  the  poor  quality  of  the 
fertilizers  used,  and  the  manufacturer  or  seller  is  accused  of 
dealing  in  spurious  wares.  That  such  accusations  are  some- 
times well-founded  is  only  too  true.  But  articles  of  fair  or 
even  the  highest  quality  are  often  misapplied,  or  the  condi- 
tions of  growth  dependent  upon  moisture  or  other  agencies 
are  unfavorable.  The  ill  results  are  oftener  due  to  these 
causes  than  to  frauds  in  fertilizers.  In  some  of  his  field  ex- 
periments Professor  Storer  obtained  smaller  crops  of  beans 
and  barley  on  plots  treated  with  bone  and  other  phosphates 
than  on  contiguous  plots  which  received  no  manure  at  all. 
The  phosphates  then,  instead  of  increasing  the  crops,  actually 
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reduced  them.  This  injurious  action  of  phosphates  Storer 
has  known  only  on  poor  soils.  To  investigate  the  cause,  he 
"  tried  a  number  of  experiments  in  pots  with  the  view  of  de- 
termining how  large  an  amount  of  phosphatic  manure  may 
be  safely  applied  to  sterile  land.  From  the  results  obtained 
it  would  seem  that  bone-dust  and  other  phosphates,  when 
present  in  too  large  a  quantity,  may  exert  an  exceedingly 
hurtful  influence  upon  the  development  of  the  plumule,  or 
first  sprout  that  spnngs  from  the  seed,  especially  at  the  time 
when  the  young  shoot  is  ceasing  to  draw  nourishment  from 
the  seed,  and  is  beginning  to  live  upon  matters  derived  from 
the  soil  and  air.  It  appears  that  the  young  seedling  can  not 
endure  the  presence  of  a  certain  excess  of  phosphate  of  lime; 
at  least  when  the  soil  in  which  it  stands  is  too  poor  to  sup- 
ply at  once  all  the  food  the  plant  may  need. 

The  superior  value  of  superphosphates  is,  in  general,  as- 
cribed solely  to  the  fact  that,  being  in  the  soluble  form, 
their  phosphoric  acid  is  more  readily  imbibed  by  the  roots 
of  the  plant,  and  they  thus  become  immediately  available  as 
plant-food.  In  view  of  the  fact  that  contact  of  too  much 
phosphate  with  the  seed  may  cause  the  young  plant  to  per- 
ish almost  at  its  birth.  Professor  Storer  suggests  that  the 
superphosphate  may  be  better,  because  safer.  The  soluble 
phosphate  will  be  more  uniformly  diflTused  through  the  soil, 
so  that  no  huitful  excess  may  in  any  place  come  in  contact 
with  the  roots. 


J.  PISCICULTURE  AND  THE  FISHEBIES.  405 


J.   PISCICULTURE    AND    THE    FISHERIES. 

REPOST  07  THE   FISH   COHMISSIONEB   OF  CANADA. 

The  report  .of  Mr.  William  F.  Whitcher,  Commissioner  of 
Fisheries  of  Canada,  made  to  the  Minister  of  Marine  and 
Fisheries,  on  the  operations  of  his  department  for  1874,  is, 
like  its  predecessors,  a  document  of  very  great  value,  and  es- 
pecially so  on  account  of  the  very  full  and  accurate  statis- 
tics of  the  yields  of  the  products  of  the  sea  and  the  rivers 
of  the  various  parts  of  the  Dominion. 

According  to  this  report,  the  condition  of  the  fisheries 
generally  is  improving,  their  money  value  in  1874  amount- 
ing to  $11,681,886,  or  an  increase  of  nearly  $1,000,000  over 
that  of  the  preceding  year.  This,  of  course,  embraces  fish 
and  fish  products  for  exportation,  while  ten  per  cent.,  it  is 
thought,  should  be  added  to  represent  the  domestic  con- 
sumption. The  products  of  British  Columbia^  Manitoba,  and 
the  northwestern  territories  are  not  communicated. 

Of  the  sum  mentioned,  Kova  Scotia  is  credited  with  $6,652,- 
000,  New  Brunswick  $2,686,000,  and  Quebec  $1,608,000,  with 
smaller  quantities  for  Ontario  and  Prince  Edward's  Island. 

The  report  also  includes  an  account  of  what  has  been  done 
in  the  Dominion  in  the  way  of  artificial  propagation  of  the 
salmon;  and  we  are  informed  that  there  are  five  fish-hatch- 
ing establishments  now  in  successful  operation — namely,  at 
Kew  Castle  (Ontario),  Tadousac,  Gasp6,  Restigouche,  and  at 
Newcastle  (New  Brunswick).  The  quantity  of  eggs  laid 
down  in  these  five  establishments  exceeds  four  millions,  of 
which  about  eighty-three  per  cent,  will  probably  become 
young  fish.  Similar  establishments  are  recommended  for 
Nova  Scotia,  Prince  Edward's  Island,  the  Eastern  townships, 
and  on  Detroit  River,  near  Sandwich.  A  favorable  place 
has  been  found  near  the  Narrows,  among  the  Thousand  Isl- 
ands, on  the  Canadian  shore  of  the  River  St.  Lawrence,  for 
hatching  and  rearing  such  fish  as  bass,  pickerel,  and  mus- 
kallonge. 

Special  attention  is  called  by  the  Commissioner  to  the  im- 
portance of  the  salmon  of  British  Columbia  and  Frazer's 
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River.  Acknowledgments  are  made  to  the  United  States 
Fish  Commissioners  for  the  donation  of  a  number  of  eggs  of 
the  California  salmon,  which  were  hatched  at  the  establish- 
ment at  New  Castle,  Ontario. 

Of  interest  to  some  American  salmon  fishermen,  who  re- 
sort in  so  great  numbers  to  the  rivers  of  the  Dominion  for 
the  purpose  of  taking  salmon  with  the  rod,  is  a  table,  giving 
the  number  of  captures  in  all  the  rivers  in  the  provinces  of 
Quebec  and  New  Brunswick.  The  largest  credits  are  1311 
to  the  Restigouche,  and  654  to  the  Nepissiguit.  Next  to 
these  the  Great  Cascapedia  furnished  418  fish,  of  an  average 
weight  of  twenty-three  and  a  half  pounds,  the  largest  fish 
weighing  forty-eight  and  a  half  pounds. 

NINTH  ANNUAL  BEPOBT  OF  THE  MASSACHUSETTS  COHMISSION- 

EBS   OF  FISHEBIES. 

The  Massachusetts  Commissioners  of  Fisheries  have  pub- 
lished their  ninth  annual  report,  for  the  year  ending  Jan- 
uary 1,  1875,  which,  like  its  predecessors,  occupies  a  prom- 
inent part  in  the  histories  of  state  and  national  measures 
taken  for  multiplying  the  food  fishes.  The  principal  work 
of  the  Commissioners  consisted  in  hatching  the  eggs  and 
planting  the  young  of  the  California  and  Maine  salmon,  and 
the  hatching  of  shad  in  the  Merrimac  Biver  at  North  An- 
dover.  A  few  land-locked  salmon  were  also  obtained  from 
Sebec,  and  distributed  to  different  parts  of  the  state.  The 
number  of  shad  caught  at  Andover,  in  1874,  was  1680,  which 
furnished  6,249,000  spawn.  Of  these  3,500,060  were  batched 
and  distributed  in  various  waters  of  the  state.  The  average 
of  the  yield  of  eggs  was  10,278  to  each  female. 

NINTH  BEPOBT  OF  THE  FISH  COMMISSIONSBS  OF  CONNECTICUT. 

The  ninth  report  of  the  Fish  Commissioners  of  Connecti- 
cut, made  to  the  General  Assembly  at  the  May  session  of 
1875,  has  been  published  by  these  gentlemen,  and  contains 
the  usual  evidence  of  their  activity  and  energy  in  prosecut- 
ing the  labor  intrusted  to  them.  They  report  a  good  deal 
of  work  in  stocking  the  ponds  of  the  state  with  black  bass, 
as  also  in  the  hatching  of  shad  in  the  Connecticut  River,  and 
their  distribution.  They  are  quite  satisfied  that  the  meas- 
ures taken  by  the  state  to  multiply  this  last-mentioned  fish 
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have  been  succeBsfal,  the  number  caught  daring  the  past 
season  having  been  unusually  great,  and  the  price  being  cor- 
respondingly cheap,  while,  in  addition  to  all  this,  the  aver- 
age size  of  the  fish  has  been  increased. 

They  report  considerable  difficulty  in  carrying  out  the 
laws  of  the  state  in  reference  to  the  establishment  of  fish- 
pounds  in  Long  Island  Sound,  having  been  enjoined  from 
proceeding  against  certain  delinquents  by  the  societies  sus- 
taining such  establishments. 

They  have  much  to  say  also  of  the  prospect  of  success  in 
regard  to  the  introduction  of  the  California  salmon  from  the 
United  States  fishery  on  the  M'Cloud  River,  thinking  the  fish 
to  be  eminently  adapted  to  the  waters  of  their  state. 

FIBST  BEPOBT  OF  THE  COMHISSIONBBS   OF  7ISHEBIES   OF 

MICHIGAN. 

The  first  report  of  the  State  Commissioners  and  Superin- 
tendent of  Fisheries  of  Michigan  for  the  yeara  1873-74  has 
just  been  published,  and  exhibits  the  operations  of  a  very 
energetic  aild  active  board  for  the  period  mentioned.  A 
hatching-house  has  been  established  at  Pohagan,  near  Niles, 
where  large  numbers  of  whitefish,  salmon,  and  salmon-trout 
have  been  hatched  out,  and  distributed  throughout  the  state. 
A  great  deal  has  already  been  accomplished  by  means  of  the 
liberal  appropriations  on  the  part  of  the  state  toward  re- 
stocking the  waters  with  usefid  fishes ;  and  should  these  la- 
bors be  continued  for  a  few  years,  Michigan  will  have  but 
little  to  ask  for  in  reference  to  the  restoration  of  her  former 
very  extensive  fishery  privileges. 

The  Commissioners  first  appointed  were  Governor  John  J. 
Bagley,  George  Clarke,  and  George  H.  Jerome.  Mr.  Jerome 
has,  however,  been  appointed  Superintendent  of  the  State 
Fishery  Establishment,  and  his  place  on  the  Commission  has 
been  fi[lled  by  the  appointment  of  Mr.  A.  J.  Kellogg. 

The  fish  most  important  to  Michigan  at  present  is  the 
whitefish,  which  occurs  on  every  side  of  the  state,  and  has 
heretofore  constituted  the  basis  of  a  very  extensive  business. 
The  decrease,  however,  has  been  more  and  more  marked  year 
by  year,  and  it  is  quite  probable  that  but  for  the  efforts  which 
have  been  initiated,  and  are  likely  to  be  continued,  on  the 
part  of  the  state,  the  economical  value  of  these  fish  would 
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have  been  practically  done  away  with.  By  restoring  their 
original  abundance^  and  even  more,  and  adding  the  shad,  the 
California  salmon,  and  the  Eastern  salmon  to  the  number  of 
the  inhabitants  of  the  Great  Lakes,  and  introducing  the 
land-locked  salmon  into  the  lakes  of  the  interior,  the  prob- 
lem of  cheap  food  for  the  people  in  Michigan  will  be  meas- 
urably solved.  

FIBST  ANNUAL  BEPOBT  OF  THE   FISH  COMMISSIONEBS  OF 

MINNESOTA. 

The  first  annual  report,  for  the  year  1874,  of  the  State 
Fish  Commissioners  of  Minnesota  has  just  been  printed  by 
order  of  the  Legislature.  In  this  the  Commissioners,  Messrs. 
Day,  Austin,  and  Latham,  call  attention  to  the  great  propor- 
tion of  water  acreage  in  Minnesota,  and  the  advantages  of 
the  state  for  fish-cultui*e.  According  to  their  calculation, 
there  are,  exclusive  of  Lake  Superior  and  Lake  Pepin,  and  of 
rivers,  no  less  than  1,601,84B  acres  of  inland  lakes  alone,  or 
about  three  and  one  third  acres  of  water  to  every  hundred 
acres  of  land.  In  addition,  the  Commissioners  daim  for  the 
state  the  existence  of  some  of  the  most  important  food  fishes 
of  the  West,  chief  among  which  they  consider  the  whitefish. 
This  is  of  very  great  importance  to  the  inhabitants  of  the 
state,  and  nearly  20,000  Indians  in  Noithern  Minnesota  sub- 
sist almost  exclusively  upon  it.  An  account  of  the  measures 
taken  for  the  disposition  of  the  shad  and  salmon  placed  at 
their  command  by  the  United  States  Fish  Commissioner  is 
also  presented  by  them.      

FIFTH    BEPOBT    OF   THE   FISH    COMMISSIONEBS   OF   BHODB 

ISLAND. 

The  fifth  annaal  report  of  the  Commissioners  of  Inland 
Fisheries  of  Rhode  Island,  made  to  the  General  Assembly  in 
January,  1875,  has  been  published,  and  contains  an  account 
of  what  has  been  done  by  the  Commissioners  in  pursuance  of 
their  trust.  The  efforts  of  the  Commissioners  have  been 
largely  directed  toward  restocking  the  rivers  of  the  state 
with  salmon,  of  which  about  200,000  young  were  introduced 
into  sundry  rivers,  particularly  the  Pawtuxet.  Many  young 
salmon  were  seen  in  the  stream  during  1874,  and  the  prospect 
of  success  is  very  encouraging. 
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The  Commissioners  render  their  acknowledgments  to  the 
United  States  Fish  Commission  for  a  large  supply  of  young 
shad  placed  in  the  Pawtuxet  and  other  rivers. 

An  extended  distribution  of  eggs  and  spawn  of  trout  was 
also  made.  A  good  deal  was  also  done  with  black  bass;  and 
it  is  probable  that  before  long  every  considerable  body  of 
water  in  the  state  will  be  supplied  with  this  fish. 

In  an  appendix  to  the  report  is  given  a  list  of  the  various 
laws  that  have  been  passed  for  the  ^gulation  of  the  fisheries 
in  Rhode  Island.  

BEFOBT   OF  THB  FISH  COMHISSIOKEBS   OF  PENNSYLVANIA  FOB 

1874. 

The  State  Commis«ioners  of  Fisheries  of  Pennsylvania  have 
published  their  i-eport  for  the  year  1874,  and  give  a  satisfac- 
tory exhibit  of  their  activity  during  the  year.  They  remark 
that,  owing  to  some  as  yet  unexplained  fatality,  the  indica- 
tions of  the  increase  of  black  bass  during  the  year  are  not  so 
great  as  they  had  expected,  and  that  the  number  of  young 
fish  caught  in  the  streams  is  piuch  less  than  that  of  the  pre- 
vious seasons.  .They  suggest  that  this  may  be  in  part  due  to 
the  covering  up  of  the  spawning-beds  and  the  destruction  of 
the  spawn  in  consequence  of  heavy  freshets  during  the  crit- 
ical season. 

Attention  is  called  to  the  destructive  character  of  the 
pound  nets  and  other  fishing  improprieties  in  Lake  Erie, 
and  the  action  of  the  Legislature  is  invoked  for  a  remedy. 

The  fish-way,  constructed  at  great  expense,  for  the  passage 
of  shad  at  the  Columbia  Dam,  the  Commissioners  believe, 
with  the  alterations  recently  made,  will  be  adequate  to  its 
object.  During  1874  the  low  stage  of  water  and  other  cir- 
cumstances combined  to  prevent  the  upward  passage  of  the 
fish  for  a  certain  part  of  the  season,  although,  when  a  sufficient 
flow  passed  through  the  chute,  a  considerable  number  are  sup- 
posed to  have  ascended. 

The  shad-hatching  operations  of  the  past  season  were  con- 
ducted on  the  Susquehanna  River,  just  below  the  Columbia 
Dam,  and  from  174  spawning  fish  3,205,000  eggs  were  obtain- 
ed (an  average  of  rather  less  than  18,500),  and  3,065,000  young 
fish  hatched  out  The  work  extended  from  the  29th  of  May 
to  the  24th  of  June:    The  highest  temperature  observed  in 
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the  river  daring  the  period  was  82°  (on  the  9th  of  June),  the 
water  being  ohly  75°  on  the  22d. 

The  report  gives  a  table  of  the  distribution  of  California 
salmon  and  the  salmon  of  Maine  from  eggs  received  from  the 
United  States  Fish  Commission  and  hatched  oat  at  the  state 
establishment  at  Marietta ;  as  also  of  another  supply  hatched 
out  at  Dr.  Slack's  place  at  Troutdale,  New  Jersey.  The 
localities  where  these  were  planted  are  also  indicated  in  the 
report. 

The  Commissioners  are  satisfied  that  the  efforts  in  regard 
to  California  salmon  have  proved  a  success,  and  that  after 
a  few  years  both  the  Delaware  and  the  Susquehanna  will 
abound  in  this  important  addition  to  the  food  resoarces  of 
the  country.  They  remark  that  they  have  seen  the  young 
California  salmon,  from  four  to  eight  inches  in  length,  taken 
with  the  hook  and  line. 

A  good  deal  was  done  by  the  Commissioners  in  the  distri- 
bution of  salmon-trout  in  the  rivers  of  Pennsylvania,  67,600 
having  been  planted  in  different  localities. 

BEFOBT    OF    THB    FISH    C0MMI8SI0NEBS    OF   NEW    HAMPSHIBB 

FOB  1874. 

The  report  of  the  Commissioners  of  Fisheries  of  the  State 
of  New  Hampshire,  for  1874,  has  just  been  published,  and 
gives  an  account  of  the  labors  of  the  new  Commissioners, 
Messrs.  Noyes,  Wadleigh,  and  Fifield,  who  superseded  the 
former  officers  about  a  year  ago.  Owing  to  the  short  period 
during  which  they  have  held  office,  they  have  not  much  to 
record,  although  they  promise  to  carry  on  their  work  as  vig- 
orously as  the  means  at  their  command  will  allow. 

They  propose  a  somewhat  different  method  than  that  usu- 
ally employed  for  stocking  the  waters,  namely,  the  transfer 
of  parent  fish  themselves,  instead  of  depending  upon  the  eggs 
or  the  young.  They  announce  that  they  have  made  arrange- 
ments to  put  several  thousand  whitefish  from  Lake  Cham- 
plain  into  waters  of  the  state  best  suited  to  their  propagation. 
They  intend  to  introduce  shad  into  some  of  the  larger  rivers 
as  soon  as  they  can  obtain  the  mature  fish,  deeming  it  far 
preferable  to  the  introduction  of  the  eggs  or  young  fry.  If 
they  can  devise  some  method  of  keeping  large  shad  for  even 
a  few  hours  in  a  confined  body  of  water,  and  of  transporting 
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them,  they  will  accomplish  an  important  feat  in  fish  propaga- 
tion, as,  so  far,  the  most  careful  manipulation  has  been  unsuc- 
cessful Even  where  the  fish  have  been  caught  in  large  seines, 
and  simply  lifted  by  net  or  by  hand  into  an  adjacent  in- 
closure  for  the  purpose  of  keeping  them  until  the  eggs  were 
entirely  mature,  they  have  always  died  in  a  very  short  time, 
possibly  owing  to  the  extent  to  which  the  scales  become  de- 
tached, and  the  consequent  injury  to  the  system. 

SECOND   BEPOST    OF  THE   FISH    COMMISSIONSBS    OF   YEBMONT. 

The  report  of  the  Fish  Commissioners  of  the  State  of  Ver- 
mont (Drs.  Edmunds  and  Goldsmith)  for  1874  (being  their 
second)  has  been  published  by  the  Legislature,  and  contains 
an  account  of  the  measures  adopted  by  the  Commissioners  for 
restocking  the  rivers  of  the  state  with  useful  food  fishes. 
The  impoitance  of  this  interest  to  the  state  is  shown,  accord- 
ing to  this  report,  by  the  large  water  area  possessed  by  Ver- 
mont in  proportion  to  its  entire  extent,  there  being  scarcely 
a  town  without  some  natural  body  of  water  in  it,  susceptible 
of  being  made  profitable  to  the  people  if  suitably  stocked 
with  fish.  According  to  their  estimate  there  are  145  natural 
ponds  in  the  state,  having  an  area  of  60  acres  and  upward, 
making  an  aggregate  of  over  77,000  acres  now  inhabited  by 
worthless  kinds  offish,  of  no  economical  importance.  These 
can  be  filled,  after  a  time,  with  suitable  species,  adding  much 
to  the  resources  of  the  state.  The  action  of  the  Commission- 
ers has  related  more  particularly  to  the  introduction  of  shad 
and  salmon,  which,  with  the  assistance  of  the  United  States 
Commissioner  of  Fisheries,  they  have  been  enabled  to  efiect 
on  a  large  scale ;  the  aggregate  of  35,000  California  salmon, 
160,000  Maine  salmon,  and  775,000  shad  having  been  safely 
planted  in  the  waters  of  the  state  during  the  year. 

FIBST  BEPOBT  OF  THE   FISH   COMMISSIONEBS   OF  WISCONSIN. 

In  the  spring  of  1874  Messrs.  William  Welch,  A.  Palmer, 
and  R  R.  Hoy  were  appointed  by  the  Governor  of  Wisconsin 
Fish  Commissioners  of  the  state,  in  compliance  with  an  act 
of  the  Legislature.  Their  first  report  has  now  been  publish- 
ed, in  which  they  give  an  account  of  their  labor  during  the 
year.  In  consequence  of  the  late  period  at  which  their  ap- 
pointment was  made,  and  the  limited  amount  of  money  at 
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their  disposal,  little  was  accomplished ;  but  they  express  the 
hope  that,  with  proper  support  from  the  Legislature,  they 
will  be  able  to  do  a  great  deal  in  increasing  the  supply  of 
fish  food.  They  also  strongly  urge  the  propriety  of  estab- 
lishing a  state  hatching-house,  in  which  eggs  of  the  whitefish 
and  the  various  species  of  salmon  can  be  developed,  and  dis- 
tributed to  suitable  waters  throughout  the  state.  They  point 
to  the  great  number  of  lakes  in  Wisconsin,  there  being  no 
less  than  225,  covering  888  square  miles,  and  occurring  in 
sixteen  counties  alone.  These  are  at  present  comparatively 
unproductive,  but  are  capable  of  sustaining  a  very  large 
number  of  fish.  

THIBD   ANNUAL  BEPOBT   OF    THE  AMERICAN  FISQ-CULTURISTS' 

ASSOCIATION. 

The  third  annual  repoit  of  the  American  Fish-culturists' 
Association,  just  published,  contains  the  proceedings  of  the 
annual  meeting  held  in  New  York  on  the  10th  of  February, 
1874.  On  this  occasion  a  large  attendance  was  present,  con- 
sisting of  the  most  prominent  fish-cult urists  of  the  country, 
together  with  the  Fish  Commissioners  of  the  several  states 
and  of  the  United  States.  The  most  important  communica- 
tions made  were  as  follows:  On  ^^The  Introduction  of  East- 
ern Fish  into  the  Waters  of  the  Pacific  Slope,"  by  Livingston 
Stone ;  on  ^'  The  Experiences  of  a  Practical  Fish-culturist," 
by  Seth  Green ;  ^'  Sabhon-breeding  at  Bucksport,"  by  Charles 
G.Atkins;  "Report  on  the  Work  of  the  United  States  Fish 
Commission,"  by  S.  F.  Baird ;  on  "  The  Fish-Ways  of  Penn- 
sylvania,"  by  James  Worrall ;  and  on  "  Laws  for  the  Preser- 
vation of  Fish,"  by  Charles  Halleck. 

MEETING   OF  THE   AMERICAN  FISH-CULTURISTs'  ASSOCIATION. 

The  usual  annual  meeting  of  the  American  Fish-culturists' 
Association  was  held  in  New  York  on  the  9th  and  10th  of 
February,  1875,  at  the  office  of  Mr.  George  Shepard  Page,  a 
leading  member  of  the  body  in  question.  A  large  attendance 
was  present  from  most  parts  of  the  country,  embracing  some 
of  the  most  accomplished  and  successful  fish-culturists  of  the 
United  States  and  Canada.  Among  the  more  notable  persons 
present  were  Hon.  Robert  B.  Roosevelt,  president  of  the  asso- 
ciation, Mr.  A.  S.  Collins,  Seth  Green,  Fred  Mather,  Dr.  Hud- 
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son,  and  Mr.  Pike,  of  Connecticut,  E.  A.  Brackett,  Dr.  M.  C. 
Edmunds,  B.  B.  Porter,  A.  A.  Anderson,  H.  J.  Reeder,  Ru- 
dolph Hessel,  and  others. 

Various  communications  in  reference  to  practical  piscicult- 
ure were  presented  and  discussed  during  the  meeting. 

On  the  11th  of  February  a  meeting  of  the  State  Fish  Com- 
missioners was  held  at  the  Fiflh  Avenue  Hotel,  called  by 
Professor  Baird,  the  United  States  Fish  Commissioner,  the 
principal  object  being  the  consideration  of  the  most  impor- 
tant subjects  connected  with  the  labors  of  the  State  Com- 
missioners. Mr.  J.  W.  Milner,  the  Assistant  Commissioner  of 
Fisheries,  read  a  paper,  which  was  considered,  and  recom- 
mended by  the  meeting  for  publication. 
I 

OBJECTION  TO  THE   USE   OF  SUBMERGED  NET-WEIRS. 

Special  attention  is  called  to  the  propriety  of  forbidding 
the  use  of  submerged  net- weirs  in  the  waters  of  Lake  Cham- 
plain  for  the  capture  of  whitefish,  a  custom  which,  in  the 
opinion  of  the  Commissionera,  will  inevitably  result,  in  a  very 
few  years,  in  causing  the  practical  destiniction  of  this  valu- 
able article  of  food.  

FISHERIES    AND    SEAL -HUNTING    IN    THE    WHrTE     SEA    AND 

NORTHERN  OCEAN. 

Mr.  Alexander  Schulz,  of  Russia,  has  lately  communicated 
to  the  Geographical  Society  of  Dresden  an  important  paper 
on  the  fisheries  and  seal-hunting  in  the  White  Sea  and  North- 
ern Ocean,  of  somewhat  the  same  character  as  his  elaborate 
paper  on  the  fisheries  of  the  Caspian,  published  at  Vienna,  to 
illustrate  a  collection  of  specimens  exhibited  at  the  Exposi- 
tion. In  his  last  paper  he  remarks  that  most  of  the  fishing 
villages  are  situated  on  the  south  and  southwest  shores  of 
the  White  Sea,  but  that  along  the  Murmanian  coast,  which 
stretches  as  far  as  Norway,  there  areno  regular  fishing  settle- 
ments, and  only  huts  and  storehouses,  unoccupied  during  the 
winter.  From  April  to  the  middle  of  August,  however,  about 
5000  fishermen  repair  thither  from  the  shores  of  the  White 
Sea  to  take  part  in  the  cod-fishery,  the  annual  value  of  which 
amounts  to  about  two  millions  of  rubles.  The  most  impor- 
tant fishes  of  the  region  are  cod,  salmon,  and  herring,  which 
are  prepared  in  various  ways  for  the  market.    Between  July 
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and  September  many  vessels  go  from  the  coast  villages  to 
Nova  Zembla  in  search  of  seals,  walrases,  bears,  and  a  small 
species  of  salmon.  Dolphins  or  porpoises  are  taken  in  aban- 
dance,  and  there  are  extensive  hunting-grounds. — 6  A^  Oo 
tober^  1874, 311.  

CLOSB  TIME  FOB  THE   CAFTUBB   OF  SEALS. 

An  attempt  has  just  been  made  by  the  governments  of 
Oreat  Britain  and  Norway  to  establish  a  close  time  for  the 
capture  of  young  and  old  seals.  It  has  heretofore  been  the 
practice  of  those  engaged  in  this  trade  to  start  out  in  March, 
and  commence  the  capture  immediately.  The  result  is  the 
destruction  of  large  numbers  of  female  seals  while  their  young 
are  still  on  the  ice,  and  incapable  of  taking  care  of  themselves; 
these  young  also  perish,  and,  in  consequence,  the  present 
method  of  capture  threatens  extermination  to  the  seals,  or  at 
least  their  reduction  to  such  limited  numbers  as  to  render 
them  of  comparatively  little  commercial  importance.  It  was 
originally  suggested  that  the  1st  of  April  be  fixed  upon  as 
the  day  for  the  commencement  of  the  pursuit.  It  is  now 
proposed,  however,  that  it  be  the  5th  or  6th  instead.  If  the 
young  are  captured  later  than  this  they  are  not  only  of 
greater  commercial  value,  but  also,  in  the  event  of  the  loss  of 
the  mother,  they  are  better  able  to  take  care  of  themselvea 
As  to  the  time  of  closing  the  fisheries,  it  is  suggested  that 
this  need  not  be  fixed,  as  after  the  middle  of  May  the  old 
seals  become  very  wild,  and  few  can  be  captured,  although 
the  80th  of  June  might  be  indicated  as  satisfactory.  The 
Norwegians  do  not  seem  inclined  to  accept  the  later  date  of 
April,  and  the  3d  of  April  is  suggested  as  a  compromise. 

BAD   CONDmOK   OF  THE   HAIB-SEAL  FISHERIES. 

Frank  Buckland  gives  a  report,  obtained  from  Captain 
Gray,  of  Peterhead,  in  regard  to  the  hair-seal  fisheries  of  the 
North  Atlantic  during  the  year  1874.  In  this  he  states  that 
the  yield  has  been  less  than  at  any  previous  period,  and  that 
unless  prompt  measures  are  taken  for  its  restoration  the  bus- 
iness will  become  practically  worthless.  One  of  the  most 
successful  in  a  ficet  of  thirty-three  steam-vessels  obtained  but 
2600  seals.  At  a  conference  with  sailing  captains,  called  by 
the  Board  of  Trade,  the  opinion  was  expressed  that  a  close 
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time  for  seals  is  absolutely  necessary,  or  they  will  become 
exterminated.  The  time  allowed  for  the  destruction  of  seals 
it  was  thought  should  be  from  April  5  to  May  15,  the  25th 
of  March  being  entirely  too  early.  It  is  suggested  that  the 
fine  for  a  yiolation  of  the  close  time  be  2000  pounds  sterling. 
—2  A^  December  19, 1874, 414. 

FISH  CONSUMPTION  OF  WASHCrGTON  IN  1874. 

The  report  of  Mr.  C.  Ludington,  Food  Inspector  to  the 
Board  of  Health  of  the  City  of  Washington,  gives  a  very  in- 
teresting account  of  the  consumption  of  animal  food  in  a 
great  city,  and  it  is  much  to  be  desired  that  similar  statistics 
be  supplied  for  such  points  as  "Sew  York,  Boston,  Philadel- 
phia, Baltimore,  Cincinnati,  Chicago,  St.  Louis,  eta  In  re- 
spect to  fish,  it  appears  that  for  the  market  of  Washington 
alone,  during  twelve  months  from  Sept.  SO,  1873,  to  Sept  30, 
1874,  the  following  numbers  were  inspected: 


Shad 628,687 

Herring 6,667,240 

Hickoiy  shad,  or  taUora. .  80,841 

Bunches  of  fish 567,291 


Sturgeon 919 

Bushels  of  oysters 569,372 

Number  of  clams. 1,163,000 

Number  of  crabs 297,250 


The  fish  weighed,  in  the  aggregate,  about  11,000,000 
pounds;  and  by  far  the  greater  proportion  were  derived 
from  the  Potomac  River  and  the  lower  part  of  Chesapeake 
Bay.  When  we  bear  in  mind  the  fact  that  Alexandria,  Nor- 
folk, Richmond,  and  many  other  places,  were  supplied  from 
the  same  storehouse,  to  say  nothing  of  the  immense  quan- 
tities exported  to  more  distant  points,  we  may  realize  the 
importance  of  the  fisheries  as  bearing  upon  the  question  of 
national  economy. 

The  larger  portion,  indeed  nearly  all,  of  these  fish  were 
anadromous  species,  or  such  as  live  for  most  of  the  year  in 
the  sea  and  obtain  the  greater  part  of  their  growth  there, 
and  run  up  into  fresh  water  for  the  purpose  of  spawning ; 
among  them  the  shad,  the  alewife,  or  fresh-water  herring, 
the  rock-fish,  or  striped  bass,  etc. 

According  to  the  tables  prepared  by  Mr.  Ludington,  the 
shad  supply  was  about  one  fourth  less  than  that  for  1873 ; 
but  the  herring  were  nearly  double  in  number.  In  1874 
there  were  2,261,117  pounds  more  fish  inspected  than  in 
1873.    In  this  report  the  inspector  urges  very  strongly  the 
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regulation  of  the  capture  of  shad  and  herring  in  the  Potomao 
River,  so  that  none  shall  be  taken  after  the  first  day  of  June, 
in  any  year,  until  the  next  regular  fishing  season,  and  also 
that  the  hauling  of  the  seine  be  prohibited  on  Sunday  at 
any  time. — Hq^.  Wash.  Board  ofJEkaUh^  1874. 

EFFECT  OF  POLLUTED  WATER  ON  FISHES. 

Among  the  various  agencies  injurious  to  fishes  in  fresh- 
water streams  are  the  waste  products  from  gas-works,  the 
creosote  and  other  similar  substances  contained  therein,  even 
if  in  very  small  quantity,  having  a  marked  and  destructive 
effect;  and  even  where  the  percentage  is  not  sufficient  to 
cause  death,  or  apparently  to  affect  the  health  of  the  ani- 
mals, it  imparts  a  disagreeable  taste,  i*eadily  perceptible,  es- 
pecially in  the  case  of  oysters  and  clams,  and  even  of  fishes. 

An  appeal  was  recently  presented  by  the  fishermen  of 
Munich  to  the  government  in  reference  to  the  admission  of 
gas-water  into  the  River  Isar,  and  its  influence  upon  the 
fishes  of  that  stream.  Professor  A.  Wagner,  an  eminent 
chemist,  was  instructed  to  investigate  the  matter  and  make 
a  I'eport  upon  it.  His  article  has  lately  appeared  in  the  Bay- 
erisches  Industrie-  und  GewerbebkUt^  in  which  he  describes  a 
number  of  his  experiments.  For  this  purpose  he  introduced 
small  fishes  into  vessels  containing  well -water,  different 
amounts  of  gas-water  being  added.  The,  results  were  as 
follows : 

In  water  to  which  one  per  cent,  of  gas  refuse  was  added, 
the  fish  put  into  it  became  at  once  very  restless,  tried  to 
jamp  out,  turned  on  their  backs  after  they  had  been  in  the 
water  one  minute,  and  were  dead  after  the  lapse  of  six  min- 
iites.  In  water  containing  one  half  per  cent,  of  gas  refuse, 
fish  became  at  once  restless,  floated  on  their  backs  after  five 
minutes,  and  died  in  thirty  minutes.  In  water  to  which  one 
quarter  per  cent,  of  gas  refuse  had  been  added,  fish  became 
restless  after  some  time,  floated  on  their  backs  in  one  hour, 
and  were  dead  after  an  hour  and  a  hal£  In  water  contain- 
ing one  tenth  per  cent,  of  gas-water,  the  fish  remained  quiet ; 
one  of  them  showed  no  change  after  three  hours  and  a  half, 
but  died  after  the  lapse  of  six  hours;  no  change  was  noticed 
in  the  case  of  another,  a  small  pike,  after  seven  hours,  but  it 
was  found  dead  the  next  morning. 
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To  reduce  the  injarious  effect,  therefore,  of  gas  refuse  on 
fish,  Professor  Wagner  recommends  that  instead  of  empty- 
ing barrels  containing  about  thirty  cwt.  of  gas-water  into 
the  river  at  once,  as  hitherto  practiced,  it  should  be  slowly 
run  into  it  in  a  thin  stream,  so  as  to  effect  the  running  in  of 
the  quantity  produced  during  the  day  in  the  twenty-four 
houra,  the  stream  never  exceeding  five  quarts,  nor  being  less 
than  one  quart,  per  minute.  By  this  means  these  small 
quantities  would  at  once  be  diluted  to  such  an  extent  as  to 
become  comparatively  harmless,  chemical  decomposition  of 
their  elements  in  the  river-water  setting  in  at  the  same  time, 
and  the  injurious  infiuence  need  no  longer  be  feared. — 2  A^ 
Oct.  1 7, 1 874,  293.  

MENHADEN  OIL  AND  GUANO. 

The  great  magnitude  of  the  interest  connected  with  the 
manufacture  of  oil  and  guano  from  the  menhaden  has,  as  in 
other  cases,  induced  the  formation  of  an  association  for  mut- 
ual protection,  under  the  title  of  "  The  United  States  Men- 
haden Oil  and  Guano  Association."  The  statistics  of  capt- 
ure of  menhaden  and  the  manufacture  of  oil  and  guano  are 
shown  by  the  following  table : 

'    Barrel&    . 

Nnmber  of  fish  caoght  daring  1 874 1 ,478,634 

Number  of  fish  caaght  daring  1873 1,193,100 

Making  an  increiise  of. 285,534 

Tons. 

Amonnt  of  gnano  in  1874 50,976 

Amount  of  gnano  in  1873 36,290 

Increase  for  1874 14,686 

Gelloos. 

Quantity  of  oil  manu&ctured  in  1874 3,372,837 

Quantity  of  oil  manufactured  in  1873 2,214,800 

Increase  for  1874 1,158,037 

The  number  of  barrels,  as  given  above,  would  be  equal  to 
the  following  number  offish  : 

Fish  caught  in  1874 492,878,000 

Fish  caught  in  1873 397,700,000 

Increase  in  1874  over  1873 95,178,000 

The  amount  of  oil  on  hand  at  the  beginning  of  the  year 
was  648,000  gallons,  and  6200  tons  of  guano  remained  un- 
sold.   The  number  of  fishermen  returned  for  1874  was  1567 ; 

S2 
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the  number  of  men  employed  at  the  manufactories,  871 ;  the 
number  of  sailing-vessels  employed,  283 ;  steamers,  25.  There 
is  a  capital  of  $2,500,000  invested  in  the  business,  with  64 
factories.  A  market  has  been  found  in  the  West  Indies  and 
in  England  for  the  guano. 

HYBRID  FISH. 

Dr.  L.  J.  Fitzinger  has  been  prosecuting  some  experiments 
upon  the  bastard  forms  of  SalmonidcSy  now  so  extensively 
cultivated  in  the  fish-breeding  establishments  of  Germany, 
and  which,  as  is  well  known,  attain  to  maturity  and  produce 
completely  formed  eggs.  However,  as  the  result  of  a  careful 
series  of  experiments,  he  ascertained  that,  under  artificial 
impregnation,  these  eggs  never  develop  beyond  the  period 
of  the  formation  of  the  eye  specks,  after  which  they  speedily 
perish.  The  hybrids  upon  wBich  the  experiments  were  pros- 
ecuted were  obtained  from  the  female  trout  {IhOta  laeua- 
tris)  and  the  male  saibling  (Salmo  scdvelinua)^  and  from  the 
female  saibling  and  the  male  trout  {Tnitta  fario).  He  thinks 
that  the  infertility  of  the  eggs  from  these  hybrids  may  be 
considered  as  an  established  fact.  In  the  same  article  ref- 
erence is  made  to  what  is  called  the  Silver  trout,  or  SaJmo 
Schifffer-MiiUeriy  and  the  opinion  expressed  that  this  is  a 
sterile  form,  but  that  it  is  impossible  to  say  from  what  spe- 
cies it  is  derived  or  whether  it  is  constant. 


EXPERIMENTS  WITH  TOUNG  MAINS  SALMON. 

In  the  winter  of  1872-73  a  number  of  eggs  of  the  Maine 
salmon  were  presented  by  the  United  States  to  the  State  of 
Wisconsin,  and  hatched  out  at  Waterville  by  Mr.  H.  F.  Dous- 
man,  an  experienced  fish-culturist  of  that  place.  The  great- 
er portion  of  these  were  distributed  by  him  in  various  rivera 
of  the  state,  a  few,  however,  being  left  in  his  ponds.  On  the 
2d  of  December,  1874,  in  taking  out  his  trout  for  the  purpose 
of  collecting  the  spawn,  he  found  three  salmon  in  the  races, 
one  female  and  two  males.  These  were  all  ripe,  and  he  ob- 
tained from  the  female  about  two  hundred  eggs,  and  impreg- 
nated them  with  the  milt  from  the  males.  These  eggs  he 
has  placed  in  a  separate  inclosure,  and  proposes  to  ascertain 
whetjher  they  will  hatch  out,  and,  if  the  young  can  be  reared 
to  maturity,  what  their  character  will  be.    The  female  was 
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about  five  laches  in  length,  one  of  the  males  eight,  and  the 
other  seven.  Their  average  weight  was  aboat  three  ounces, 
which  is  considerably  less  than  that  of  the  trout  with  which 
they  were  associated.  

INCBEASB   OF  ENGLISH  FISHSS  IN  TASMANIA. 

In  illustration  of  what  may  be  done  in  the  way  of  multi- 
plying food  fishes  in  new  localities,  we  may  refer  to  the  re- 
sults of  experiments  made  in  Tasmania  in  connection  with 
the  English  trout  and  the  English  perch.  In  four  successive 
years  prior  to  1861  attempts  were  made  to  introduce  these 
fishes  into  Tasmania  from  England,  but  it  was  not  until  De- 
cember, 1661,  that  a  fifth  attempt  succeeded.  A  certain  num- 
ber of  live  fish  having  been  brought  out  and  placed  in  ponds 
expressly  built  for  them  by  Mr.  Allport,  other  fish  were  ob- 
tained in  the  following  year,  from  which  the  immense  sup- 
ply now  so  extensively  distributed  throughout  Tasmania  and 
Australia  have  been  derived.  The  present  abundance  may 
be  estimated  from  the  fact  that,  in  Lake  Wendouree,  at  Bal- 
larat,  no  less  than  nine  tons  were  caught  during  the  last  sea- 
son. One  fish,  three  years  old,  weighed  three  and  a  half 
pounds;  another,  taken  in  1874,  weighed  four  pounds.  The 
parent  fish  were  first  brought  from  England  to  Tasmania, 
and  afterward  from  the  latter  country  to  Victoria^  Five 
small  fishes  represent  the  ancestry  of  the  fish  referred  to  as 
existing  in  the  last-mentioned  country.  —  Pr.  ZooL  and  Ac- 
dim,  Soc.of  Tasmania  for  1874,  p.  44. 

STOCKING   THE    BIYEBS    ON  THE    WEST   SIDE    OP    LAKE    CHAM- 
PLAIN  BY  THE  U.  S.  FISH  COMMISSION. 

The  United  States  Fish  Commission  has  recently  complet- 
ed a  very  important  undertaking  in  the  interest  of  the  State 
of  New  York,  in  the  way  of  stocking  the  rivers  of  the  state 
on  the  west  side  of  Lake  Champlain,  especially  the  Chazy, 
the  Salmon,  and  the  Saranac,  with  salmon,  some  200,000  in 
number  having  been  hatched  out  at  the  establishment  of 
Messrs.  Stone  &»  Hooper,  at  Charlestown,  New  Hampshire, 
and  planted  by  Dr.  M.  C.  Edmunds,  one  of  the  Fish  Com- 
missioners of  Vermont. 

The  entire  expense  of  this  entei*prise,  amounting  to  nearly 
four  hundred  dollars,  has  been  met  by  the  United  States. 
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It  is  well  known  that  salmon  formerly  aboanded  in  Lake 
Champlain  and  its  tribaiaries  on  both  sides,  and,  with  a 
view  of  determining  whether  the  same  condition  of  things 
can  be  restored  to  these  waters,  this  experiment  has  been 
made.  

DISTBIBimON  OF  TBOUT  EGOS  7B01C  TASMANIA  TO  THE 

NSIQHBOBING  COLONIES. 

The  Society  of  Arts  refers  to  an  official  report  in  regard 
to  the  acclimatization  of  treat  in  Tasmania,  which  states 
that  in  1873  a  total  distribution  of  4050  trout  eggs  was 
made  from  the  rivers  of  that  country  to  the  neighboring  col- 
onies ;  800  of  these  were  sea  trout,  the  rest  being  those  of 
the  brown  trout. — 23  A^June  11, 1875,664. 

IMPOBTATION  OF  THB   60UBAMI  INTO  PABIS. 

A  Paris  jouraal  announces  the  arrival  in  that  city,  in  No- 
vember last,  of  forty-eight  gourami  fish,  sent  to  M.  Carbon- 
nier,  the  well-known  dealer  in  aquarial  supplies,  and  who  has 
made  a  specialty  of  importing  fish  of  this  character.  This 
gentleman  now  has  seventy  specimens  in  all,  in  thriving  con* 
dition.  The  fish  is  warmly  recommended  for  introduction 
into  the  hotter  parts  of  the  United  States,  especially  South 
Carolina,  Western  Florida,  and  other  sections  where  ice  and 
frost  are  unknown. 

Their  special  merit  consists  in  their  being  fi*esh-water  fish, 
of  large  size  and  great  excellence  of  flesh,  that  feed  entire- 
ly on  vegetable  matter,  so  that  if  placed  in  a  pond  with  plen- 
ty of  aquatic  plants  around  them  they  will  live  and  thrive 
without  requiring  any  artificial  means. — 10  B^  2>ec.,  1874,770. 

FRENCH  METHOD  OF  OYSTER  CULTURE. 

M.  Crugny  announces  in  Lea  Mondes  that,  after  ten  years 
of  groping  in  the  dark  in  the  treatment  of  the  great  oyster 
banks  of  France,  especially  of  Arcachon,  these  have  entered 
upon  a  career  of  feitility  so  prodigious  Ihat  Arcachon  alone 
will  soon  be  able  to  furnish  oysters  for  the  whole  world,  and  at 
prices  much  lower  than  those  which  at  present  pravail.  It  is 
well  known,  according  to  Crugny,  that  each  oyster  produces, 
every  year,  spat  sufficient  to  furnish  4,000,000  of  young,  but 
that  innumerable  sources  of  destruction  greatly  reduce  the 
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yield.  At  the  present  time,  in  the  light  of  more  recent  ex- 
periences, spat  is  collected  on  tiles  previously  coated  with 
a  sticky  composition,  to  which  it  strongly  attaches  itself; 
while  the  slight  adherence  of  this  composition  to  the  tile 
permits  the  introdnction  of  an  instrument  whicti  easily  de- 
taches the  young  oyster  without  injuring  it.  The  spat,  when 
it  has  acquired  the  size  of  a  quarter-franc  piece,  is  placed  in 
wooden  boxes  covered  externally  with  zinc,  the  upper  open- 
ing of  which  is  closed  by  a  wire  network  of  close  meshes. 
Afler  the  oysters  have  increased  in  this  inclosure,  protected 
from  every  external  attack,  they  are  placed  in  large  ditches, 
excavated  either  by  the  hand  of  man  or  by  nature,  in  which 
at  low  tide  there  is  always  a  sufficient  depth  of  water  to  pro- 
tect the  young  shells  against  the  severities  of  the  winter  or 
the  heats  of  the  summer.  Thanks  to  all  these  precautions, 
the  oyster-cultuiists  in  France  have  lately  been  able  to  save 
a  lairge  part  of  their  crop,  and  can  soon,  if  nothing  interfere, 
furnish  excellent  oysters  at  a  cheap  price. — 3  B^  Nov.  26, 
1874,616.  

MR,  C.  G.  ATKINSES    EXPERIMENTS    ON   THE    ARTIFICIAL    HATCH- 
ING  OF  THE   SMELT. 

Among  the  recent  novelties  in  fish-culture  may  be  men- 
tioned the  experiments  made  by  Mr.  Charles  6.  Atkins,  at  his 
establishment  in  Bucksport,  Me.,  on  the  artificial  hatching 
of  the  eggs  of  the  smelt.  It  is  not  a  new  thing  to  transport 
the  parent  fish  from  one  locality  to  another,  and  thus  cause 
their  multiplication,  but  Mr.  Atkins  is  the  first  actually  to 
take  the  eggs,  impregnate  them  by  artificial  means,  and  bring 
their  hatching  to  a  successful  termination.  The  particular  va- 
riety treated  by  him  is  what  is  known  as  the  Belgrade  smelt, 
a  fresh-water  and  land-locked  species  found  in  the  Belgrade 
River,  in  Maine.  It  attains  a  very  large  size  (for  a  smelt), 
its  weight  sometimes  amounting  to  nearly  a  pound,  and  with 
a  length  of  ten  or  twelve  inches ;  these  dimensions  being,  as 
the  experienced  will  readily  understand,  very  much  larger 
than  the  ordinary  smelt.  The  difficulty  in  hatching  the  eggs 
of  this  fish  lies  in  the  fact  that  they  are  adhesive,  instead  of 
being  dry,  as  in  the  salmon  and  shad.  They  are  covered 
with  a  tenacious  mucus,  which  causes  them  to  stick  to  the 
.first  object  they  touch,  and  prevents  their  treatment  by  the 
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ordinaiy  method.  Mr.  Atkins,  however,  causes  them  to  ^rop 
upon  twigs,  pieces  of  cocoa-matting,  etc.,  and  then  subjects 
them  to  the  fertilizing  influence  of  the  male.  He  in  this 
way  obtained  about  a  hundred  thousand  from  each  female, 
the  time  of  hatching  extending  over  nearly  a  month.  The 
young  are  hardy  and  vigorous,  and  will  probably  require 
five  or  six  days  for  the  absorption  of  the  yolk.  Mr.  Atkins 
thinks  that  the  conditions  of  success  in  ti*eating  the  hatch- 
ing of  carp  artificially  are  those  which  have  just  been  men- 
tioned, and,  in  addition,  a  strong  current  for  the  hatching 
and  development,  together  with  the  avoidance  of  all  jarring. 


6ETH  obben's  abuficial  hatching  of  sturgeon. 

A  very  important  experiment  has  just  been  made  success- 
fully by  Seth  Green  on  the  artificial  hatching  of  sturgeon, 
a  subject  to  which  he  has  had  his  attention  directed  for 
some  years,  but  which  he  has  not  been  able  to  carry  into 
actual  effect  until  1875.  No  details  of  his  experiment  have 
yet  been  published ;  but  it  is  understood  that  he  has  found 
little  difficulty  in  breeding  them,  and  that  he  has  turned 
many  thousands  into  the  Hudson  River. 

The  sturgeon  is  a  very  valuable  fish,  the  flesh  being  not 
only  excellent  when  fresh,  but  particularly  nice  when  smoked. 
The  caviare  and  isinglass  obtained  from  the  fish  constitute 
important  elements  of  its  value,  both  of  which  are  now  man- 
ufactured in  various  parts  of  the  United  States  on  a  large 
scale. 

An  incidental  effect  of  the  experiments  made  by  Mr.  Green 
will  be  the  policing  of  the  Hudson  River,  and  keeping  it  free 
from  the  shad  seines  which  now  prevent  the  upward  move- 
ment of  the  fish.  Another  season  the  sturgeon  will  proba- 
bly encounter  these  nets,  tearing  them  to  pieces  in  their  pas- 


sage. 


THE  NEW  WESTMINSTER  AQUAmUM. 

Among  the  magnificent  aquaria  lately  started  in  Europe, 
that  of  ^'The  Royal  Aquarium  and  Summer  and  Winter 
Gardens  '*  at  Westminster,  now  in  process  of  erection,  prom- 
ises to  be  the  most  notable,  embracing  as  it  does  in  its  con- 
struction the  best  features  of  the  other  establishments  and 
omitting  their  imperfections.    In  size,  too,  and  resources,  it 
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bids  fair  to  outrank  all  the  others.  The  building  on  Tuthill 
Street  is  545  feet  long,  from  160  to  240  feet  broad  at  the 
broadest  part,  and  80  feet  where  narrowest,  the  height  being 
from  60  to  80  feet.  On  the  ground-floor  is  a  spacious  prom- 
enade, and  the  tanks  are  placed  around  half  its  length  on 
the  north  side,  and  nearly  the  whole  of  the  length  of  the 
south  side.  These  are  31  in  number :  two  containing  about 
40,000  gallons  each,  one  of  12,000,  twelve  of  4000  gallons 
each,  two  more  of  1400  gallons,  and  fourteen  each  of  270 
gallons.  In  addition  there  will  be  twelve  othera,  not  for 
public  exhibition,  but  for  reserve  or  hospital  purposes,  each 
containing  about  400  gallons.  The  largest  fifteen  tanks  are 
of  masonry,  forming  part  of  the  building  itself.  The  small- 
er ones  are  of  slate.  The  fronts  of  all  are  of  plate  glass,  of 
which  there  will  be  about  2000  square  feet  one  inch  thick, 
and  500  feet  half  an  inch  thick,  all  toughened  by  De  la 
Bastie's  process. 

Every  water  receptacle  not  made  of  slate  is  to  be  lined 
with  asphalt,  and  all  the  pipes  are  so  placed  as  to  be  easily 
accessible  for  examination  for  leakages.  Beneath  the  floor 
of  the  promenade  is  an  enormous  reservoir,  looking  like  three 
railway  tunnels,  arched  above  and  below,  and  holding  in  all 
about  700,000  gallons;  and  from  this  the  water  will  be 
pumped  into  the  tanks  above  at  the  rate  of  from  15,000  to 
30,000  gallons  per  hour  day  and  night  incessantly.  To 
guard  against  the  stoppage  of  the  current  from  accidents  to 
the  machinery,  the  steam-engines  and  boilera  are  doubled. 
The  boilers  are  much  larger  than  needed  by  the  steam-en- 
gines, as  the  former  will  be  used  also  to  warm  the  building 
in  winter.  The  water  in  the  tanks  will  take  its  temperature 
from  that  in  the  reservoir,  and  always  at  a  mean  between 
that  of  the  surrounding  air  of  summer  and  winter.  There 
are  eight  pumps — ^fonr  for  sea  and  four  for  fresh  water ;  and 
these  pumps,  with  all  pipes,  taps,  valves,  gratings,  and  jets, 
are  to  be  of  vulcanite  or  hard  India  rubber.  Metal  in  any 
form  would  corrode  in  time  and  gradually  poison  the  water, 
which  it  is  proposed  to  use  indefinitely  without  change, 
since,  singular  as  it  may  seem,  the  longer  a  large  mass  of 
water  is  used  for  aquarium  purposes  the  better  it  appears 
to  be. 

The  great  reservoir  is  divided  into  nine  compartments, 
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with  an  airangement  to  enable  any  one  or  more  to  be  iso- 
lated and  emptied  for  examination  without  wasting  any  wa- 
ter or  interrupting  the  circulation.  This,  by  reason  of  its 
great  dimensions,  and  also  by  reason  of  its  coolness  and 
darkness  and  the  absence  of  life  in  it,  will  keep  the  entire 
aquarium  arrangement  in  good  order,  since  the  water  will 
be  constantly  flowing  in  and  out  of  it.  It  will  travel  a  dis- 
tance of  nearly  three  miles  between  the  beginning  and  end 
of  its  circuit,  in  the  course  of  which  a  portion  (about  one 
tenth)  will  be  lifted  about  seven  feet,  and  be  made  to  enter 
each  tank  with  force  through  fine  jets,  which  will  carry  air 
into  the  tanks  in  a  finely  divided  state.  The  total  quantity 
of  water  in  use,  including  that  in  the  proposed  fountain 
basins,  will  be  nearly  a  million  gallons,  of  which  about  three 
fourths  will  be  sea-water,  to  be  brought  from  Brighton  in 
casks  by  Mr.  W.  Hudson,  at  the  rate  of  a  railway  train  of 
twelve  trucks  full  every  day  for  six  months. 

Mr.  A.  Bedborough  is  the  architect,  Messrs.  Lucas  are  the 
builders,  Messrs.  Leete,  Edwards,  &  Norman  furnish  the  ma- 
chinery and  circulating  apparatus,  Messrs.  Doulton  &  Co. 
supply  the  ornamental  tiles.  The  rock  work  is  fni*nished  by 
Mr.  Willf ;  Professor  R.  V.  Tuson  is  the  chemist  of  the  es- 
tablishment, the  whole  being  under  the  direction  of  Mr. 
Lloyd  himself,  well  known  from  his  connection  with  the 
Hamburg  establishment  and  others  which  he  has  organized. 
For  the  proper  supply  of  animals  for  this  and  other  aquaria, 
it  is  contemplated  to  arrange  two  traveling  aquaria — one  for 
Great  Britain  and  the  other  for  the  Continent — ^to  convey 
living  marine  animals  from  the  Naples  aquarium,  where  a 
great  variety  of  species  can  always  be  had.  According  to 
Mr.  Lloyd,  the  old-fashioned  plan  of  maintaining  a  proper 
supply  of  oxygen  for  the  animals  in  aquaria,  by  the  intro- 
duction of  living  plants,  is  practically  inapplicable  to  large 
establishments,  the  true  theory  being  that  of  keeping  the 
water  cool  and  clear,  and  properly  charged  with  atmospheric 
air  in  a  large,  dark  reservoir. 

In  addition  to  the  aquarial  display  at  Westminster,  there 
will  be  a  picture  and  fine  art  gallery,  and  accommodations 
for  flower  shows,  etc.  Musical  entertainments  will  also  be 
given.  Mr.  Lloyd  protests  against  the  admission  of  the  lung- 
broathing  aquatic  animals,  such  as  seals,  porpoises,  and  the 
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like;  and  he  proposes  also  to  exclude  all  reptiles,  birds,  and 
mammals. — 15  A^  Sept,  18, 876. 

FISH  AT  GBEAT   DEPTHS. 

For  the  purpose  of  illustrating  the  physical  conditions  to 
which  fish  are  exposed  at  great  depths,  M.  Moreau  has  sub- 
jected them  to  a  pressure  of  ten  atmospheres  in  a  vessel. 
He  finds  that  by  bringing  this  on  gradually  the  fish  do  not 
experience  any  ill  effect,  but  that  on  suddenly  relaxing  the 
pressure  they  die  rapidly  with  hemorrhage,  the  blood  be- 
coming spumous.  This  phenomenon  he  considers  due  to 
the  disengagement  of  the  gas  which  the  blood  had  dissolved 
in  large  (quantity. — 8  B^  July  24,  96. 

PISGICULTUBAL  FRIZES. 

Among  the  prizes  recently  decreed  by  the  Soci6t6  d'Ac- 
climatation  of  Paris,  at  its  annual  public  session  on  the  7th  of 
May,  was  one  of  five  hundred  francs  to  M.  Carbonnier  for 
the  exhibition  of  specimens  of  American  Fundtda  cypnnch 
dontay  characterized  as  being  a  fish  of  very  excellent  flavor. 
It  is  difficult  to  understand  that  this  fish,  well  known  in  the 
United  States,  is  now  considered  as  one  of  importance,  there 
being  so  many  others  of  superior  size  and  rapidity  of  growth 
that  could  have  been  selected.  As  M.  Carbonnier  exhibited 
specimens  bom  in  Paris,  his  prize  was  doubled,  and  he  re- 
ceived one  thousand  francs. 

On  the  same  occasion  a  medal  of  the  first  class  was  given 
to  Seth  Green — this  in  addition  to  the  grand  gold  medal 
which  he  received  in  1872.  This  last-mentioned  prize  was 
in  return  for  the  transmission  to  Paris  during  the  last  year 
of  fertilized  eggs  of  various  species  of  salmonidoB. 

The  introduction  of  the  California  salmon  into  the  East- 
ern United  States  has  also  been  considered  by  the  French 
society  a  matter  of  very  great  economical  importance ;  and 
although  not  specially  interested  at  present  in  the  species, 
they  have  decreed  to  Mr.  Livingston  Stone  a  second-class 
medal  for  his  superintendence  of  the  United  States  breeding 
establishment,  and  also  similar  honors  to  Mr.  6.  II.  Jerome, 
one  of  the  Fish  Commissioners  of  Michigan,  and  to  Mr.  Crouch, 
of  Jackson,  for  hatching  out  and  distributing  the  young  of 
these  fish  in  the  St.  Joseph,  the  Kalamazoo,  and  Grand  Rivers. 
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Special  attention  is  invited  hj  the  society  to  the  Califor- 
nia  fish,  and  the  hope  is  expressed  that  it  may  be  ultimately 
introdaced  into  the  tributaries  of  the  Mediterranean,  and  es- 
pecially into  the  Rhone. — 10  J5,  May  30, 1875, 60, 

CHANGE   OF  WAXES  IN  AQTJABIA« 

A  writer  upon  marine  aquaria  remarks  that  the  experience 
of  Mr.  Bawins,  who  has  possessed  a  marine  aquarium  for 
ten  years,  has  been  that  he  has  not  renewed  the  sea-water 
contained  in  it  during  that  period.  All  that  he  has  done  is 
to  add  fresh  water  as  the  salt  water  evaporates,  the  same 
degree  of  saltness  being  invariably  maintained.  Various 
species  of  small  sea-weeds  and  several  mollusks  thrive  with- 
out further  care ;  but  some  species  of  Actinia  raised  in  the 
same  medium  were  starved  to  death  in  the  absence  of  the 
owner,  who  had  made  a  practice  of  feeding  them  with  worms 
and  even  raw  meat. — 12  A^  June  10, 116. 

FBENCH  PBIZSS  FOE  AHEfilCAN  FISH. 

I  North  America  possesses  an  enviable  superiority  over 

most  parts  of  the  world  in  the  number  and  variety  of  fresh- 
water fishes  capable  of  being  multiplied  artificially  for  the 
service  of  mankind,  having  species  corresponding  to  nearly 
all  those  known  elsewhere,  and  several  forms  entirely  pe- 
culiar to  its  own  waters.  Thus  while  its  wall-eyed  pike,  or 
pike-perch,  is  equivalent  to  the  much-esteemed  sandre,  the 
yellow  perch  to  a  similar  species  in  Europe,  the  striped  bass, 
or  the  rock-fish,  to  the  European  bass,  it  has  in  the  black 
bass  and  the  large  variety  of  smelt,  the  trout,  whitefish, 
and  the  California  salmon,  forms  whose  introduction  into 
Europe  is  very  desirable,  to  say  nothing  of  the  shad  and 
alewife. 

Recognizing  this  fact,  the  authorities  of  the  Paris  Soci6t6 
d'Acclimatation  have  offered  prizes  of  five  hundred  francs, 
respectively,  for  the  introduction  into  France  of  our  common 
brook-trout,  of  the  Otsego  bass,  the  California  salmon,  and 
the  black  bass,  on  the  condition  that  the  imported  fish  sur- 
vived for  more  than  a  year.  If  young  fish  bred  from  these 
parents  can  be  exhibited,  then  the  amount  of  the  prize  in 
each  case  is  to  be  doubled.  The  prizes  in  regard  to  the  trout 
and  black  bass  were  open  till  the  1st  of  December,  1875 ;  those 


J.  PISaCULTURE  AND  THE  FISHERIES.  427 

for  the  Otsego  bass  and  California  salmon  remain  open  nntil 
the  Ist  of  December,  1880.  A  prize  of  two  hundred  and 
fifty  francs  was  open  until  the  1st  of  December,  1875,  for  the 
multiplication  in  France  of  the  American  bull-frog,  this  con- 
ditioned with  the  exhibition  of  at  least  twenty-five  speci- 
mens born  in  France. — 10  JB^  May  30, 1875. 

FISH-CULTUBE  IN  CHINA. 

According  to  M.  Renaud,  the  method  adopted  by  the 
Chinese  for  raising  the  cyprinoid  fishes,  such  as  the  carp, 
tench,  etc.,  is  by  placing  them  in  large  earthen  vessels,  some 
hundreds  of  gallons  in  capacity,  filled  with  fresh  -  water 
plants.  When  the  spawning  season  an*ives,  which  is  known 
by  the  disturbance  of  the  water  in  consequence  of  the  rapid 
movements  of  the  fish,  the  eggs,  which  are  deposited  on  the 
plants,  are  removed  by  means  of  a  skimmer,  and  placed  in 
the  shade  in  a  vessel  with  a  flat  bottom  and  about  four 
inches  in  depth.  The  hatching  takes  place  at  the  end  of 
about  .eight  days,  and  afler  the  yolk-bag  is  absorbed,  nume- 
rous minute  embryos  of  insects,  crustaceans,  etc.,  found  in 
stagnant  water,  are  obtained  from  the  surface  with  gauze 
nets,  which  are  then  washed  off  in  the  water  containing  the 
young  fry.  At  the  end  of  six  months  these  attain  the  di- 
mensions of  about  an  inch  in  length,  after  which  they  may 
be  turned  into  the  vessels  in  which  are  the  larger  fish. — 10 
-B,  JunCj  294.  

NEWFOUNDLAND  FISHEBIES   IN    1874-5. 

By  the  report  of  the  Chamber  of  Commerce  of  Newfound- 
land for  1874-5,  we  learn  that  the  Labrador  cod-fishery  was 
of  an  average  catch,  and  that  the  Labrador  herring-fishery 
during  the  ^11  of  1874  was  unusually  productive.  The  seal- 
fishery,  however,  was  entirely  unsatisfactory,  with  very  few 
exceptions,  the  sailing  -  vessels  being  unsuccessful,  owing  to 
the  enormous  quantity  of  ice  packed  on  the  coast,  and  the 
unusually  severe  weather.  The  catch  by  the  steamers  was 
better,  and  the  seals  were  taken  in  a  much  more  mature  con- 
dition than  those  captured  last  year. 

The  export  of  cod-fish  for  1874  was  very  large,  having 
reached  the  enormous  total  of  1,609,724  quintals,  being  a 
large  increase  over  that  of  1873.    The  present  condition  of 
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the  shore  fisheries  for  the  season  of  1875  is  unsatisfactory, 
the  capelin,  the  bait  used  for  taking  the  cod-fish,  having 
remained  but  a  short  time,  and,  when  obtained,  being  but 
slightly  attractive.  It  is  hoped  that  when  the  squid  come 
in  the  fishery  will  be  more  successful.  Several  vessels  are 
now  employed  exclusively  in  capturing  squid  to  be  furnished 
to  the  fishei*men,  and  their  operations  have  been  prosecuted 
to  such  an  extent  as  to  induce  some  fear  of  the  failure  here- 
after of  the  supply  of  this  impoitant  animal. 

ILLUMINATION  FO&  ATTBACmNG  FISH. 

Among  the  articles  exhibited  at  the  International  Mari- 
time Exhibition  at  Paris  was  an  arrangement  for  producing 
light  under  water,  consisting  of  a  platinum  wire  placed  in  a 
bottle,  and  ignited  by  electricity  from  a  bichromate  battery. 
It  is  said  that  experiments  tried  by  this  apparatus  on  the 
coast  of  France  proved  very  satisfactory,  attracting  large 
numbers  offish,  sardines  especially. 

•  A  somewhat  similar  arrangement  was  proposed  some 
years  ago  in  the  United. States,  in  which,  after  the  fish  are 
brought  near  enough,  a  vortex  of  water  is  to  be  produced 
by  a  steam-pump,  which,  in  spite  of  resistance,  draws  them 
into  a  trap,  until  this  becomes  entirely  ftill.  We  have  not 
learned  whether  any  experiments  were  ever  made  with  such 
an  apparatus. — 12  -4,  Sept.  2, 388. 

MANUFACTURE   OF  COD-LIVEB  OIL, 

The  production  of  cod-liver  oil  in  the  United  States  and 
the  British  Provinces  is  carried  on  at  present  on  a  very  large 
scale,  the  greatest  amount  being  prepared  at  St.  Johns,  New- 
foundland, from  its  proximity  to  the  great  fishing-banks. 
The  process  of  producing  this  oil  is  very  simple,  consisting 
in  first  carefully  washing  the  livers  until  every  trace  of  gall 
and  foreign  matter  is  removed,  after  which  they  are  placed, 
with  a  little  water,  in  a  specially  contrived  boiler,  and  heat- 
ed to  a  temperature  of  112°.  The  livere  swell  and  finally 
burst,  when  the  oil  contained  in  them  rises  to  the  top,  and  is 
at  once  skimmed  off.  This  portion  of  the  operation  must  be 
performed  in  as  short  a  time  as  possible,  so  that  the  oil  may 
rise  and  be  removed  before  the  livers  have  time  to  break  up 
and  minsrle  with  it.     One  cause  of  the  ofiensivo  taste  and 


J.  PISCICULTURE  AND  THE  FISHERIES.  429 

smell  that  cod-liver  oil  sometimes  exhibits  is  from  the  min- 
gling  of  very  minute  pieces  of  the  liver  with  the  oil^  which 
afterward  putrefy  in  it.  After  being  skimmed  ofi,  the  oil  is 
boiled  until  the  water  is  evaporated. 

The  nex%  operation  is  that  of  filtering,  which  is  continued 
at  least  four  times,  the  last  filter  being  of  the  finest  muslin, 
which  extracts  all  traces  of  sediment.  The  resultant  liquid, 
provided  the  livers  were  not  more  than  twelve  hours  old, 
resembles  Sauterne  wine  in  appearance,  and  is  almost  entire- 
ly devoid  of  color,  taste,  and  smelL 

The  usual  yield  of  oil  is  given  as  about  one  gallon  to  the 
quintal  of  livers.  Owing  to  the  low  temperature  at  which 
the  oil  is  extracted,  fifteen  months  is  the  longest  time  it  will 
keep  sweet  and  retain  its  original  flavor;  after  that  time  va- 
rious ingredients  are.  mixed  with  it  which  pi'eserve  it,  or 
rather  disguise  its  rancid  taste. 

In  some  localities  in  America  the  process  of  steaming  is 
resorted  to,  which  is  supposed  to  facilitate  the  operation 
and  improve  the  product. 

OPEBATIONS  OP  THE   UNITED  STATES  FISH   COMMISSION  IN 

1875. 

,  The  operations  of  the  United  States  Fish  Commission  for 
the  year  1875,  so  far  as  the  hatching  and  distnbuting  of 
shad  were  concerned,  closed  at  the  end  of  July,  after  a  very 
successful  season.  The  work  was  commenced  in  April,  on 
the  Keuse,  in  North  Carolina,  and  continued  subsequently 
on  the  Pamunky,  the  Rappahannock,  the  Potoipac,  and  the 
Delaware ;  but,  owing  to  the  extremely  small  run  of  shad 
in  these  streams,  very  little  was  accomplished.  With  the 
assistance  of  the  New  York  State  Commission,  a  small  sup- 
ply of  young  shad  was  obtained  at  Castleton,  on  the  Hud- 
son ;  but  even  here  the  run  of  shad  was  very  poor,  being 
much  below  that  of  previous  years.  The  indifferent  luck  of 
the  season  was,  however,  changed  after  commencing  opera- 
tions at  Holyoke,  on  the  Connecticut,  about  the  1st  of  Julj, 
where,  under  the  direction  of  Mr.  James  W.  Milner,  the  As- 
sistant Fish  Commissioner,  a  very  extensive  hatching  and 
distribution  was  initiated,  the  work  extending  satisfactonly 
throughout  the  month.  Here  the  entire  expense  of  hatch- 
ing and  distribution  was  borne  by  the  United  States,  the 


430     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

agreement  made  by  the  United  States  Commissioner  with 
the  fishery  authorities  of  Connecticut  and  Massachusetts  be- 
ing to  put  half  of  all  the  fish  batched  into  the  Connecticut 
River,  one  fourth  of  this  number  to  be  sent  up  the  liver  to 
a  considerable  distance. 

The  total  number  offish  hatched  at  this  station  was  about 
3,370,000,  of  which  2,000,000  were  turned  loose  into  the 
Connecticut,  the  shipments  to  other  rivers  amonntiog  to 
1,3^0,000,  those  from  the  Hudson  and  Delaware  being  only 
625,000.  Of  the  fish  sent  from  the  three  rivers,  755,000  were 
placed  in  the  tributaries  of  the  Mississippi,  280,000  in  streams 
that  empty  directly  into  the  Gulf  of  Mexico,  and  560,000  in 
rivere  (other  than  the  Connecticut)  which  empty  into  the 
Atlantia  The  waters  of  nearly  every  state  east  of  the 
Missouri  have  been  benefited  by  the  shipments  made  dur- 
ing the  season.  There  can  be  no  question  that  this  large 
and  widespread  distribution  of  fish  will  have  a  very  impor- 
tant bearing  upon  the  solution  of  the  problem  of  stocking 
the  waters  of  the  United  States  with  useful  food  fishes.  It 
must  be  borne  in  mind  that  the  advantage  of  the  artificial 
hatching  of  fish  over  the  natural  spawning  consists  not 
merely  in  the  ability  to  plant  the  fish  where  it  is  desired  to 
have  them,  but  also  in  the  much  greater  success  of  the  worl^ 
It  is  generally  estimated  that  not  more  than  one  egg  in  a 
thousand  (if  so  many)  of  those  naturally  spawned  produces 
a  young  fish  able  to  provide  for  itself.  In  artificial  hatch- 
ing, however,  of  one  thousand  eggs  taken  there  is  a  proba- 
bility that  ^t  least  nine  hundred,  or  even  more,  will  reach 
the  above-mentioned  stage;  so  that,  instead  of  counting 
upon  the  proceeds  of  4,000,000  eggs  under  ordinary  circum- 
stances, we  should  have  those  of  3,600,000,000.  Included  in 
the  number  of  eggs  collected  at  Holyoke  were  400,000  ship- 
ped to  Grermany  on  the  17th  of  July,  which  were  placed  ia 
a  special  apparatus  for  hatching  while  on  the  voyage.  We 
regret,  however,  to  learn  that  the  experiment,  like  that  of 
last  year,  was  unsuccessful,  the  eggs  perishing  before  reach- 
ing their  destination.  

SALMON  IX  THE  SAN  JOAQUIN. 

The  question  of  the  possibility  of  cultivating  the  Cali- 
fornia salmon  in  the  warm  waters  of  the  Eastern  United 
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States  has  been  very  satisfactorily  answered  by  a  recent 
commanication  of  Mr.  P.  B.  Redding,  one  of  the  Fish  Com- 
missioners of  California.  This  gentleman  reports  that  on 
the  1 5th  of  last  August  salmon  commenced  running  up  the 
San  Joaquin  River,  passing  the  bridge  across  that  stream,  in 
latitude  36^  30',  longitude  120°,  in  large  numbers,  appearing 
in  size  and  general  character  identical  with  the  Sacramento 
iSsh.  At  that  point  they  must  have  passed  for  one  hundred 
and  fifty  miles  through  the  San  Joaquin  Valley,  in  which 
the  mean  temperature  of  the  air  at  noon,  in  the  shade,  for 
the  summer,  has  been  about  104°,  the  temperature  of  the 
water  at  the  surface  from  80°  to  86°,  and  that  at  the  bot- 
tom from  75°  to  80°.  The  mean  ^l^pth  of  the  river  has  been 
found  to  be  four  feet  seven  and  three-eighths  inches. 

It  is  very  doubtful  whether  this  water  temperature  is  ex- 
ceeded in  any  part  of  the  United  States ;  certainly  not  in 
any  of  our  larger  rivers,  nor  in  such  as  would  be  suitable  for 
the  existence  of  the  California  salmon. 

It  is  well  known  that  the  Eastern  salmon  becomes  uncom- 
fortable when  the  temperature  of  the  water  reaches  65°, 
while  a  higher  degree  of  temperature  drives  them  back  to 
the  sea  in  search  of  cooler  quarters. 

SALMON  TBADE  07  THS  COLUMBIA  BIVEB. 

The  salmon  trade  on  the  Columbia  River  during  the  sea- 
son of  1875  has  been  one  of  remarkable  prosperity,  the  un- 
favorable indications  at  the  outset  not  having  been  con- 
tinued. ^Of  fourteen  canning  establishments  on  the  river, 
twelve  were  in  operation,  and  put  up  in  all  275,000  cases, 
each  case  containing  four  dozen  one-pound  cans,  the  largest 
number  being  put  up  by  A.  Booth  &  Co.,  at  Astoria,  or 
34,000  cases.  A  large  quantity  offish  has  also  been  packed 
in  tierces  and  barrels,  the  weight  of  'which  has  not  been 
given. 

An  important  addition  has  been  made  to  the  usual  treat- 
ment of  these  fish  in  the  utilization  of  the  heads  for  the  pur- 
pose of  extracting  the  oil,  about  nine  thousand  gallons  hav- 
ing been  obtained  by  Messrs.  Watson  &  Co.,  of  Manhattan, 
which  was  put  up  in  five-gallon  tin  cans.  It  is  probable, 
too,  that  the  ofial  generally  will  all  be  used  ultimately  for 
oil  and  manure.    The  prices  so  far  realized  for  the  salmon 
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have  been  better  than  in  1874,  amonnting  to  from  $1  30  to 
$1  35  per  dozen  this  year,  as  contrasted  with  |1  05  per 
dozen  last  year.  ^ 

MARKED  SALMON. 

It  is  the  custom  at  the  United  States  salmon-hatching  es- 
tablishment at  Bucksport,  Maine,  under  charge  of  Mr. 
Charles  6.  Atkins,  after  stripping  the  spawn  and  milt  from 
the  fish,  to  return  them  uniujured  to  the  sea.  Each  fish  is, 
however,  generally  marked  with  a  platinum  tag,  so  that  it 
can  be  identified  if  it  return.  An  extra  price  is  offered  to 
fishermen  for  any  of  these  tagged  salmon.  During  the  pres- 
ent summer  no  less  than  ^even  of  the  fish  so  marked  in  No- 
vember, 1873,  were  received  by  Mr.  Atkins.  Unfortunately, 
however,  only  the  wire  band  remained,  the  tags  having  been 
worn  off  or  destroyed  in  some  manner.  These  were  all  fe- 
males, in  good  condition,  and  well  provided  with  spawn. 

SALMON  IN  THE  SACRAMENTO  BIYEB. 

The  run  of  salmon  in  the  Sacramento  River  during  the 
season  of  1875  has  been  something  unprecedented,  Mr.  Liv- 
ingston Stone,  in  charge  of  the  United  States  salmon-hatch- 
ing station  on  the  M'CIoud  River,  stating,  under  date  of 
August  26,  that,  in  a  space  of  about  a  hundred  yards  by 
thirty,  five  thousand  salmon  per  hour  could  be  seen  jumping 
out  of  the  water.  Mr.  Stone  has  actually  counted  one  hun- 
dred in  a  minute,  and  has  seen  eighteen  spring  out  of  the 
water  at  once.  . 

ANIMAL  INCRUSTATION   ON  THE   GREAT  EASTERN. 

Mr.  Henry  Lee,  in  lAznd  and  Waterj  gives  an  interesting 
account  of  his  visit  to  the  Great  JEastem^f or  the  purpose  of 
obtaining  marine  animals  for  the  Brighton  Aquarium  from 
the  ship's  bottom,  which  was  about  being  cleaned  of  a  vast 
accumulation  of  organic  matter.  The  principal  mass  of  ad- 
herent substances  consisted  of  mussels,  forming  one  dense 
deposit  covering  a  surface  of  fifty  thousand  square  feet  of 
iron  plates,  and  in  some  parts  six  inches  thick.  On  the 
basis  of  an  allowance  of  twelve  pounds  of  mussels  to  the 
square  foot,  which  was  considered  very  reasonable,  it  was 
estimated  that  no  less  than  three  hundred  tons  were  at- 
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tached  —  enough  to  load  two  colliery  brigs  with  full  car- 
goes.— 2  A^  Aug,  21,140.     

PHYSICAL  CONDITION   OF  THE   HEBBING-FISHEBY. 

The  Scottish  Herring-fishery  Board  undertook  in  1874  a 
series  of  experiments  in  reference  to  the  physical  agencies 
that  affect  the  salmon-fisheries  of  Scotland,  including  a  de- 
termination of  the  temperature  of  the  sea  by  means  of  deep- 
sea  thermometers  at  the  time  and  place  when  fishing  was 
going  on.  Mr.  Buchan,  secretary  of  the  Meteorological  So- 
ciety, who  has  recently  analyzed  these  observations,  reports 
that  although  the  returns  are  not  sufficiently  full  to  afford 
any  accurate  rule,  owing  to  the  lateness  of  the  period  before 
the  sea  thermometers  were  ready  to  be  sent  to  the  fisher- 
men, they  prove  that  ^'  during  the  periods  when  good  or 
heavy  catches  were  taken,  the  barometer  was  in  the  great 
majority  of  cases  high  and  steady,  the  winds  light  and  mod- 
erate, and  electrical  phenomena  wanting ;  and,  on  the  other 
hand,  when  catches  were  low,  the  observations  often  indi- 
cated a  low  barometer,  strong  winds,  unsettled  weather,  and 
thunder  and  lightning."  From  the  complete  returns  of  the 
daily  catch  of  fish  and  of  the  meteorological  conditions,  in- 
clusive of  the  temperature  of  the  sea,  now  obtained,  it  is  an- 
ticipated that  materials  will  be  collected  in  three  or  four 
years  from  which  most  valuable  conclusions  will  be  ar- 
rived at  

FOOD  FOB  TROUT. 

Dr.  Middleton  Goldsmith,  the  well-known  Fish  Commis- 
sioner of  Vermont,  residing  at  Rutland,  has  lately  satisfied 
himself  that  trout  can  be  readily  fed  and  reared  on  corn- 
bread,  the  experiment  having  now  been  conducted  by  him 
over  a  period  of  several  years  with  peifect  success.  He 
thinks  that  trout  are  much  healthier  and  of  better  flavor 
when  thus  fed,  although  they  do  not  grow  so  fast  as  when 
provided  with  animal  food.  There  are  also  fewer  cases  of 
diseased  fish,  and  they  are  much  less  liable  to  the  attacks 
of  the  white  fungus — which  fastens  upon  any  abraded  sur- 
face, and  soon  destroys  the  fish — than  when  fed  upon  meat. 
It  is  quite  probable  that  this  fungus  (from  which  fish  in  a 
natural  state  are  generally  free,  and  which  is  the  pest  of  all 
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fish-raisers,  having  been  known  to  destroy  many  thousands 
of  ponnds  of  fish  in  a  single  season)  may  be  the  result  of 
some  unexplained  agency  or  influence  of  cooked  meats  such 
as  are  usually  fed  to  trout,  and  allied  to  scurvy.  If,  there- 
fore, the  change  to  a  vegetable  diet  will  prevent  its  occur- 
rence, it  will  be  a  very  important  fact. 

Dr.  Goldsmith  advises  corn-bread,  as  being  the  least  ex- 
pensive, but  finds  that  any  other  bread  will  answer. 

ELECTRICAL  FISH-BAn*. 

Among  the  novelties  in  the  late  Pai-is  Maritime  Exhibition 
is  an  electrical  fish-bait.  It  consists  of  a  wire  of  platinum 
placed  in  a  bottle  of  dark-colored  glass,  and  made  luminous 
by  electricity  from  a  bichromate  battery.  When  thrown 
into  the  water  the  light  emanating  therefrom  is  said  to  at- 
tract immense  numbers  of  fishes. 


UNrrED  STATES  SALMON-HATCHING   ESTABT.TfiHMENT. 

The  operations  during  the  season  of  1875  of  the  United 
States  salmon-hatching  establishment  on  the  M'Cloud  River, 
a  tributary  of  the  Upper  Sacramento,  under  the  direction 
of  Mr.  Livingston  Stone,  have  been  conducted  with  great 
vigor  and  with  wonderful  success,  upward  of  9,000,000  eggs 
having  been  obtained,  of  which  6,210,000  were  sent  £ast  in 
good  condition.  The  remainder  have  been  kept  in  the 
hatching-house  at  the  camp,  to  be  developed  and  placed  in 
the  Sacramento  River. 

The  eggs  were  packed  in  156  packages,  each  two  feet 
square  by  six  inches  deep ;  80,000  eggs  were  placed  in  each 
box,  in  layers  properly  separated  by  damp  moss.  They 
were  then  packed  in  crates  in  pairs,  surrounded  by  stuffing 
of  some  kind  to  prevent  jarring.  Several  different  sub- 
stances were  used  for  this  purpose,  as  moss,  hay,  and  ferns, 
in  order  to  determine  which  material  is  best  adapted  to  the 
purpose. 

The  total  weight  of  the  consignments  amounted  to  over 
20,000  pounds.  The  bulk  of  the  eggs  alone,  without  the 
packing,  was  80  bushels;  150  bushels  of  moss  were  required 
for  packing. 

So  far  as  heard  from,  the  eggs  sent  East  during  the  pres- 
ent season  have  all  arrived  in  good  condition,  with  very 
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trifling  loss,  the  result  being  more  satisfactory  in  this  re- 
spect than  in  any  previous  year. 

It  is  probable  that  nearly  three  times  as  many  young  fish 
will  be  hatched  out  and  planted  in  the  waters  as  were  pro- 
cured in  1874.  Between  two  and  three  millions  of  eggs  still 
remained  at  the  establishment  on  the  M'Ciond  River  on  the 
14th  of  October,  when  the  shipments  were  completed,  their 
hatching  and  planting  in  the  Sacramento  being  provided  for 
by  some  public-spirited  citizens  of  California,  among  them 
Governor  Leland  Stanford,  Mr.  Crocker,  and  others. 

NEW  FISH  FBODUCT. 

In  the  fishery  division  of  the  Danish  agricultural  display 
held  not  long  since  at  Biborg,  in  Jutland,  a  new  fish  product 
was  exhibited  by  M&Uer,  in  the  form  of  fish-sausage.  This 
consisted  of  finely  chopped  salted  fish,  with  an  addition  of 
pork  and  spices,  and  constituted  a  very  acceptable  article 
of  food.  

BEPOBT  OF  THE  FISH  COMMISSION  OF  YIBGINIA. 

The  annual  report  of  the  Fish  Commission  of  Virginia,  un- 
der its  new  organization,  for  1875,  has  been  published.  The 
Commission  is  now  composed  of  Mr.  A.  Moseley,  of  Rich- 
mond, Dr.  W.  B.  Robertson,  of  Lynchburg,  and  Professor  M. 
C.  Ellsey,  of  Blacksburg,  who  have  been  extremely  active  in 
the  discharge  of  their  duties,  although  with  a  very  limited 
appropriation  at  their  command.  The  report  is  very  cred- 
itable to  them,  and  shows  a  comprehension  of  the  problem 
to  be  solved  in  regard  to  the  protection  and  multiplication 
of  food  fishes  in  Virginia.  As  might  have  been  expected, 
the  shad  and  the  striped  and  black  bass  received  special  at- 
tention on  their  part.  Much  also  has  been  done  in  regard 
to  the  introduction  of  the  California  salmon,  that  fish  of  the 
future.  They  obtained  a  large  number  of  the  eggs  from  the 
United  States  Fish  Commission,  for  which  they  established 
two  hatching-houses — one  at  Blacksburg  College  and  the 
other  at  the  Virginia  Military  Institute ;  and  they  propose  to 
have  others  hereafter  at  the  University  of  Charlottesville 
and  at  the  Hampden  School,  at  Hampden,  whenever  their 
funds  will  permit.  The  young  fish  will  probably  be  soon 
introduced  into  their  new  quarters  in  appropriate  streams 
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in  Virginia.  Tho  Commissioners  also  did  what  they  could: 
toward  propagating  the  shad,  although  the  season  was  un- 
iavorable  for  the  fullest  measure  of  success. 


INSPECTION   OF  FISH  IN  THB  WASHINGTON  CITY  MABKBT. 

The  annual  table  of  the  inspection  offish  in  the  Washing- 
ton city  market  has  just  been  presented  to  the  Board  of 
Health  by  Mr.  C.  Ludington,  Inspector  of  Marine  Products. 
From  this  we  learn  that  the  number  of  shad  inspected 
amounted  to  454,215 ;  of  tailors  (a  species  of  shad),  to  56,430 ; 
and  of  herring,  to  1,674,466.  The  number  of  ^^  bunches  of 
fish''  sold  was  557,203;  of  sturgeon,  1240;  the  whole  of 
which,  reduced  to  pounds,  is  equivalent  to  7,002,049.  Of 
oysters  there  were  305,737  bushels;  of  clams,  1,110,725;  of 
crabs,  446,525. 

This  table,  as  compared  with  that  of  1874,  exhibits  some 
notable  differences.  Of  shad  scarcely  more  than  two  thirds 
as  many  were  marketed  as  in  1874,  and  about  one  half  of 
the  number  in  1873.  Herring  showed  a  still  greater  dim- 
inution, the  yield  in  1874  having  been  6,567,240.  The 
^'bunches  of  fish"  were  aboat  the  same.  On  the  other 
hand,  the  yield  of  sturgeon  was  much  greater,  being  nearly 
three  times  that  of  1873,  and  thirty  per  cent,  more  than  that 
of  1874. 

The  total  yield  offish,  in  pounds,  in  1873  was  8,548,851; 
in  1874  it  was  10,827,967,  that  of  1875  being  a  very  notice- 
able diminution  from  the  yield  of  the  previous  year.  Of 
oysters  and  clams  a  considerable  less  number  was  marketed 
in  1875,  but  a  larger  number  of  crabs. 

Some  idea  of  the  importance  of  a  careful  inspection  of  the 
fish  in  the  market  may  be  learned  from  the  fact  that  the 
value  of  the  fish  condemned  as  unfit  for  food  in  1875  amount- 
ed to  over  $7000 ;  in  1874  to  over  $10,000. 

It  may  be  remarked  that  by  far  the  greater  portion  of  the 
fish  sold  in  the  Washington  city  market  is  derived  from  the 
Potomac  River  and  Chesapeake  Bay,  as  may  also  be  said  of 
the  oysters,  clams,  and  crabs.  The  inferiority  in  the  nam* 
ber  of  shad  and  herring  taken  in  1875  is  supposed  U>  hare 
been  due  to  the  continued  cold  weather  during  the  spring, 
which  prevented  the  waters  from  attaining  a  temperature 
such  as  would  invite  the  expectant  fish  to  enter  the  rivers 
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from  the  sea.  The  yield  in  the  Delaware,  the  Hudson,  and 
the  Connecticut  was  larger  than  usaal,  thus  explaining  what 
became  of  the  difference.    

SBTENTH  ANKTTAL  BEPOBT  OF  THB  FISH  COMMISSIONERS  OF 

NEW  YORK. 

The  seventh  annual  report  of  the  Commissioners  of  Fish- 
eries of  the  State  of  New  York,  transmitted  to  the  Legisla- 
ture February  1,.I875,  contains  a  great  deal  that  is  interest- 
ing and  useful  in  connection  with  the  measures  for  supply- 
ing the  rivers  and  lakes  of  the  United  States  with  food  fishes^ 
A  noteworthy  feature  of  the  i-eport  consists  in  the  large 
number  of  embellishments  it  contains,  such  as  the  New  York 
shad-hatching  camp  and  the  method  of  taking  the  spawn 
from  the  fish ;  plates  representing  the  black  bass,  the  salm- 
on-trout, the  brook-trout,  and  the  true  salmon,  showing  the 
appearance  of  some  of  them  at  different  ages.  There  is  also 
a  plate  representing  the  typical  shad-hatching  box,  as  invent- 
ed by  Seth  Green. 

Under  the  head  of  "  Shad  Hatching,"  the  CommissionertI 
report  the  hatching  and  turaing  into  the  Hudson  River  iii 
1874  of  over  5,000,000  young  shad;  and  they  announce  that 
the  yield  of  mature  shad  for  the  past  year  has  been  100,000; 
showing  a  steady  increase  in  the  number  from  year  to  yean 
They  state  that  lai-ger  hauls  were  made  in  the  nets  last  sea^ 
son  than  have  been  known  for  many  years,  and  that  the  fish 
have  been  every  where  more  abundant,  this  being  accom- 
panied by  a  corresponding  fall  in  price,  the  prevailing  rates 
being  one  third  of  those  that  had  ruled  previously.  They 
think,  however,  that  if  they  could  procure  a  much  larger 
number  of  spawning  shad,  they  could  accelerate  the  period 
when  the  price  shall  be  as  low  as  was  ever  known  in  the 
country,  and  they  attribute  their  difficulties  in  procuring 
these  to  the  great  number  of  stake  nets  stretched  across  the 
river  at  many  points  from  its  month  up  to  Albany,  which 
thus  impede  the  movements  of  the  fish.  They  earnestly 
urge  that  a  close  time  be  established,  of  at  least  from  Saturn- 
day  night  until  Monday  morning,  during  which  no  fish  shall 
be  taken,  and  the  nets  shall  be  raised,  under  a  very  severe 
penalty. 

The  shad-hatching  season  of  1874  commenced  on  the  18th 
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of  May,  and  tennmated  on  the  Ist  of  Jaly,  making  a  period 
of  about  six  weeks. 

The  Commissioners,  after  a  careful  consideration  of  the 
facts,  are  decidedly  of  the  opinion  that  the  experiment  of 
introducing  shad  into  the  great  lakes  has  been  a  success, 
and  that  there  is  every  reason  to  believe  that  when  deposit- 
ed in  the  rivers  the  young  will  mature  in  the  lakes  and  re- 
turn to  their  starting-point. 

The  distribution  of  black  bass,  which  has  been  going  on 
for  several  years,  has  been  continued  during  1874,  amount- 
ing to  365  in  number;  of  the  Oswego  bass,  533 ;  while  1279 
of  other  allied  species  have  been  sent  out  These  operations 
have  already  resulted  in  a  greatly  increased  yield  in  the 
general  fisheries  of  the  state,  so  that  lakes  where  nothing 
could  be  taken  but  a  few  years  ago  now  f  urabh  satisfactory 
fishing  to  many  persons. 

In  regard  to  other  fish,  the  Commissioners  report  the  ad- 
dition of  527,000  whitefisb,  and  180,000  salmon-trout,  with  a 
large  number  of  eggs  sent  to  many  parties  who  desire  to 
make  experiments  upon  them.  The  Commissioners  speak  in 
terms  of  approbation  of  the  efforts  now  making  on  the  part 
of  the  United  States  to  introduce  the  California  salmon  into 
such  waters  as  are  not  suited  to  the  species  of  Maine,  and 
cite  several  instances  where  the  young  have  been  taken  aft- 
er introduction  into  the  streams  of  New  York,  showing  sur- 
prising vigor  and  rapidity  of  growth. 

The  report  contains  some  reference  to  the  action  taken  by 
the  Commissioners  in  regard  to  the  propagation  of  the  gray- 
ling, and  they  think  that  the  addition  of  this  species  may  be 
one  of  some  practical  importance,  as  it  certainly  is  a  matter 
of  much  interest.  A  considerable  portion  of  the  report  is 
devoted  to  the  consideration  of  the  injurious  effect  of  pound 
nets  and  other  modes  of  trapping  fish,  and  they  strenuously 
urge  the  passage  of  laws  to  prohibit  their  use  entirely,  or  at 
least  to  regulate  their  employment  at  certain  seasons  and  in 
certain  localities.  They  point  particularly  to  the  use  of 
these  nets  in  the  great  South  Bay  of  Long  Island,  where,  in 
their  opinion,  in  consequence  of  the  multiplication  of  nets 
within  the  last  few  years,  line  fishing  has  been  almost  en- 
tirely destroyed. 

In  conclusion,  the  Commissioners  state  that,  without  re* 
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laxing  their  efforts  in  regard  to  other  fish,  they  purpose  now 
to  devote  more  attention  to  hatching  and  distributing  the 
brook-trout  Their  establishment  at  Caledonia  has  an  al- 
most unlimited  capacity,  and  they  think  they  vill  be  able 
to  supply  trout  spawn  or  young  trout,  in  a  certain  number 
at  least,  to  almost  all  applicants,  and  that  in  this  way  a 
great  addition  to  the  food  resources  of  the  state  may  be  se- 
cured.   

GLOUCESTEB  FISHERIES  IN  1875. 

The  average  valuation  offish  landed  at  Gloucester  during 
the  year  1875  was  as  follows:  177,473  quintals  of  Bank  cod- 
fish, $998,628;  185,758  quintals  of  Georges  codfish,  $1,021, - 
669;  4258  quintals  of  hake,  $12,764;  2349  quintals  of  cusk, 
$7047;  9417  quintals  of  pollock,  $32,964;  2,462,864  lbs.  of 
Georges  halibut,  $172,365;  7,248,423  lbs.  of  Bank  halibut, 
$507,388 ;  38,292  bbls.  of  herring,  $153,168.  Total,  $2,905,- 
994.    This  does  not  include  the  amount  of  shore  fishery. 

FISHERIES  OF  THB  ARCTIC  REGIONS. 

Captain  Adams,  of  the  whaler  Arctic^  arrived  at  Dundee 
on  the  6th  of  November  from  the  Davis  Strait's  fishing. 
From  the  condition  of  the  wind  and  sea  at  Carey  Island  he 
believes  there  must  have  been  a  vast  extent  of  open  water 
toward  the  north,  which  would  permit  the  British  arctic  ex- 
pedition to  reach  a  higher  latitude  than  possibly  could  have 
been  done  at  any  time  within  many  years  past. 

FAILUBB   IN  INTBODUCING   SALMON  AND  TROUT. 

An  attempt  has  lately  been  made  to  convey  the  fry  of 
trout  and  salmon  from  England  to  Australia  by  the  Penin- 
sular and  Oriental  Company's  steamers,  the  route  of  which 
is  by  the  Suez  Canal ;  but  without  success.  The  experiment 
proceeded  satisfactorily  until  the  Red  Sea  was  reached,  when 
the  mortality  commenced,  and  on  the  twentieth  day  out  the 
whole  of  the  fish  were  dead. 


GROWTH   OP  OYSTER  IN  FRANCE. 

A  correspondent  of  Zand  and  Water  refers  to  recent  oper- 
ations conducted  in  France  for  the  multiplication  and  growth 
of  oysters,  remarking  that  the  process  of  culture  is  quite  dif- 


440     ABNUAL  RECOED  OF  SCDCSh  CE  JkKD  DSDUSTRT. 

ferent  from  that  in  Englaod,  and  not  so  expensive.  At  Ar- 
cachon  tiles  are  used,  to  which  the  spat  attaches  itself  when 
floating  about  the  bay.  Walls  about  eighteen  inches  high 
are  made  of  the  tiles  on  the  mad-banks,  which  retain  the 
water  when  the  banks  are  dry  at  low  tide.  In  these  ponds 
the  young  oysters  are  kept  alter  they  are  taken  off  the  tiles. 

At  Auray  the  collectors  of  spat  used  are  tiles,  wooden 
boards  nailed  together,  and  slates.  The  wood  seems  to  an- 
swer admirably  welL 

At  L'Orient  the  apparatus  of  cultivation  consbts  of  what 
are  called  MicheFs  Patent  Concrete  Pans.  These  are  about 
two  and  a  half  by  one  and  a  half  feet,  and  eight  inches 
deep,  retaining  the  water  when  the  tide  is  out.  The  young 
oysters  remain  in  these  pans,  and  the  growth  made  in  one 
year  is  very  remarkable.  The  temperature  of  the  water  at 
L'Orient  was  sixty-eight  degrees. 

YASMOUTH  ▲QUABIUlf. 

The  new  aquarium  at  Yarmouth,  £ngland,  it  is  siud,  will 
be  completed  by  June,  1876.  Mr.  Saville  Kent^  at  present 
in  charge  of  the  Manchester  aquarium,  has  been  appointed 
manager  and  naturalist  of  the  new  establishment. 
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K  DOMESTIC  AND  HOUSEHOLD  ECONOMY. 

TBANSPARSKT  SOAP. 

The  most  essential  condition  in  the  preparation  of  trans- 
parent soap,  and  one  frequently  overlooked,  is  that  the  soap 
employed  shall  be  as  nearly  neutral  as  possible,  as  any  free 
fatty  acid  present  separates  subsequently  in  clouds  and 
flakes ;  while  free  soda,  on  the  other  hand,  attracts  carbonic 
acid  from  the  air,  forming  crystals  of  carbonate  of  soda. 
The  transparency  of  glycerin  soap  is  also  said  to  be  im- 
proved by  the  addition  of  a  small  quantity  of  white  sirup. — 
15  (7,  Xn.,  191.  

THE   USB   OF   GAS  FOB  LIGHT-HOUSES. 

The  great  advantage  of  employing  gas  for  light  -  house 
pui-poses  is  stated  to  consist  in  the  fact  that,  by  a  very  sim- 
ple arrangement,  the  number  of  burners  and  the  brill- 
iancy of  the  flame  can  be  increased  from  its  ordinary  to  an 
extraordinary  brightness,  such  as  to  provide  for  its  visibil- 
ity in  all  kinds  of  thick  weather,  except,  of  course,  that. con- 
dition of  fog  which  no  light,  not  even  the  sunlight,  can  pen- 
etrate. In  a  fixed  light  apparatus,  of  any  size,  there  is  no 
occasion  to  alter  the  existing  lenses  if  we  wish  to  inti*oduc<3 
the  use  of  gas  instead  of  oil ;  but  in  some  lanterns  it  may  be 
necessary  to  provide  for  additional  ventilation.  The  cost 
of  gas-light  is  said  to  be  less  than  that  of  oil,  while  the  pho- 
tometric value  of  the  flame  of  gas  is  largely  superior  to  that 
of  any  kind  of  oil.  When  the  "fog-power"  of  the  gas-lighjb' 
is  turned  on;  the  cost  of  the  gas  per  hour  is  greater;  but 
taking  the  average  of  a  year's  consumption,  at  several  light^ 
houses,  it  appears  that  there  is -an  actual  saving  of  about 
$300  per  year  by  the  use  of  gas.  A  very  simple  apparatus 
effects  an  automatic  intermission  in  the  light,  which  not  only 
saves  somewhat  in  the  consumption  of  gas,  but  acts  as  a 
means  of  distinguishing  one  light-house  from  another,  pre- 
cisely as  is  at  present  brought  about  by  the  introduction  of 
the  flashing  system.  A  gas-light  of  the  first  order,  employ- 
ing Mr.  Wighjim's  gas-burners  of  108  jets,  would,  if  fixed,  be 
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equal  to  70,000  standard  candles;  but^if  revolvingybe  equal 
to  873,000  candles. — EUiofa  LighfrhovA^  Systemy-p,  169. 


PBICE   OP  BUKNING-GAS. 


The  following  figures  show  the  net  price  of  illuminating- 
gas  throughout  the  United  States  in  1875,  upon  the  author- 
ity of  the  Washington,  D.  C,  Gaslight  Company : 


1.  Maine ..$3  87 

2.  New  Hampshire. 8  96 

8.  Vermont 4  80 

4.  Massadmsetts 3  86 

5.  Rhode  Island 3  35 

6.  Connecticat 4  03 

7.  New  York 3  88 

8.  New  Jersey. 3  80 

9.  Pennsylvania 3  46 

10.  Delaware 8  95 

11.  Maryland 8  59 

12.  District  of  Colombia 3  16 

13.  Virginia 3  89 

14.  West  Virginia 3  11 

15.  North  Carolina. 6  67 

16.  South  Carolina. 3  80 

17.  GeorgU 6  07 

18.  Florida 8  00 

19.  Alabama 4  83 


20.  Mississippi $5  25 

21.  Wisconsin 3  87 

22.  Michigan 3  43 

23.  Ohio 3  32 

24.  Indiana 3  54 

25.  Illinois 3  87 

26.  Kentucky. 8  93 

27.  Tennessee 4  06 

28.  Minnesota 4  31 

29.  Iowa. 4  52 

30.  Missouri 3  95 

31.  Arkansas 5  00 

32.  Louisiana 4  50 

33.  Texas 5  75 

34.  Kansas 4  55 

35.  Colorado 5  00 

36.  Utah 4  00 

37.  California. 6  11 


Total  average  net  price  of  gas  in  the  United  States,  |4  32^^ 
per  1000  cubic  feet  

A  NEW  I^IGHT. 

According  to  77ie  Athenceum^  Mr.  Spiller  has  succeeded  in 
producing  a  light  far  better  than  that  from  nitro-oxide  and 
the  bisulphide  of  carbon,  and  free  from  its  dangers.  This  is 
accomplished  by  dropping  small  pieces  of  brimstone  into 
fused  saltpetre,  in  a  glass  tube. — 15  Ay  Jan.  30, 1875, 166. 

TBSATMENT  OF  JSTEW  WOODEN  UTENSILSj  ETa 

Wooden  vessels  for  containing  articles  of  food,  wine,  etc., 
also  wooden  vessels  for  culinary  purposes,  can  be  rendered 
fit  for  immediate  use,  as  to  the  removal  of  the  unpleasant  ex- 
tractive matters,  by  treatment  with  a  solution  of  washing- 
soda.  Thus  an  ordinary  barrel  should  be  filled  half  full  of 
water,  and  a  solution  of  about  two  pounds  of  soda  in  as  much 
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water  as  will  dissolve  it,  then  headed,  and  the  liquids  thor- 
oughly mixed  by  shaking  the  barrel,  which  should  then  be 
filled  to  the  bung  with  water,  and  allowed  to  remain  for 
from  twelve  to  fourteen  days ;  then,  after  withdrawing  the 
discolored  liquid,  it  should  be  well  rinsed  and  filled  with  pure 
water  and  allowed  to  remain  several  days,  when  it  will  be 
fit  for  use.  Other  wooden  utensils  may  be  treated  with  a 
similar  solution  of  soda. — 8  C^Nov.  26, 18V4,  422. 

LAMP   FOB  BUSNING  NnBIC  OXIDE   GAS. 

The  brilliancy  of  the  light  produced  by  the  combustion 
of  nitric  oxide  gas,  after  mixture  with  a  few  drops  of  sul- 
phide of  carbon,  has  been  known  for  some  time,  and  its  ap- 
plication to  photographic  purposes  suggested ;  but  it  is  not 
until  recently  that  Messrs.  Delachanal  and  Mermet  have  con- 
structed an  apparatus  by  which  it  can  be  made  practically 
available.  They  use  a  lamp  made  of  a  pint  bottle,  having 
two  openings  through  the  cork,  and  filled  with  fragments  of 
some  porous  substance,  as  sponge,  coke,  or  pumice,  for  the 
purpose  of  imbibing  the  sulphide  of  carbon.  A  tube,  reach- 
ing within  one  fourth  of  an  inch  of  the  bottom,  passes  through 
one  opening  in  the  cork,  and  a  larger  one  through  the  other 
opening.  This  is  about  eight  inches  long,  and  may  be  of 
glass  or  metal,  and  is  closely  packed  around  with  iron-scale. 
The  object,  like  that  of  the  gauze  in  the  safety-lamp,  is  to 
prevent  the  return  of  the  flame  into  the  bottle,  and  its  con- 
sequent explosion.  The  nitric  oxide  gas  is  passed  into  the 
bottle  through  the  finst-mentioned  tube,  and  the  gaseous 
mixture  is  conducted  by  a  rubber  tube  to  a  kind  of  Bunsen 
burner,  the  air-holes  of  which  are  closed,  and  which  is  fur- 
nished with  a  small  conical  valve  to  regulate  the  flow  of 
gas.  This  burner  is  also  filled  with  iron-scale.  The  nitric 
oxide  gas  is  produced  in  the  cold  by  Sainte-Claire  Deville's 
method,  by  the  action  of  a  mixture  of  nitric  and  sulphuric 
acids  upon  metallic  iron.  With  an  apparatus  of  quite  mod- 
erate dimensions  a  dazzling  flame,  not  less  than  ten  inches 
in  height,  can  be  obtained,  abundantly  sufficient  for  the  pur- 
poses of  photographic  work.  It  has  been  estimated  that  the 
photographic  power  of  the  lamp  is  superior  to  that  of  mag- 
nesium, is  twice  as  great  as  that  of  the  oxyhydrogen  light, 
and  three  times  as  great  as  that  of  the  electric  light.    Fur- 
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thermore,  the  flame  is  absolately  steady,  and  there  is  no  dan- 
ger of  its  sadden  extinction,  as  with  magnesinm ;  and  the 
eye  can  sustain  its  brilliance  without  being  affected.  Its 
cost  is  much  less  than  that  of  either  of  the  other  lights. — ^1 
2>,  Dec.^  1874, 381.  

lOTBIC  OXIDE-BISULPHIDS   OF  CABBOH  I.A1IP  FOB  PHOTO- 

GBAPBIC  USB. 

A  lamp  of  the  following  construction,  patented  by  Sell,  in 
England,  is  said  to  afford  a  light  very  rich  in  the  highly  re- 
frangible rays.  Photographs  have  been  taken  by  means  of 
it,  with  a  comparatively  short  exposure,  which  are  said  to 
be  all  that  can  be  desired  as  to  the  distribution  of  light  and 
shade.  A  small  spherical  glass  vessel,  filled  with  bisulphide 
of  carbon,  is  supplied  with  a  wick,  by  which  it  is  fed  to  an 
ordinary  Wild  and  Wessel  burner,  through  the  centre  of 
which  nitric  oxide  is  admitted  from  a  gasometer  by  means 
of  a  tube  bent  at  right  angles.  This  globe  is  inclosed  in  a 
larger  one  of  glass,  filled  with  cold  water,  to  cool  the  bisul- 
phide. Upon  lighting  the  bisulphide,  which  can  be  done 
without  danger,  and  then  regulating  the  flow  of  nitric  oxide 
and  the  height  of  the  wick,  a  beautiful  white  light  of  great 
intensity  may  be  produced. — 14  (7,  CCXV.,  1876, 384. 

MEBBIMAN's   WATEB-PBOOF  UFEHSAVING  DBB8& 

The  following  description  is  given  of  this  invention,  the 
useful  character  of  which  has  been  so  admirably  tested  by 
Captain  Boynton  in  his  recent  trial  trips  in  the  English  Chan- 
nel. The  dress  is  composed  of  two  principal  parts :  the  up- 
per portion  consists  of  the  shirt  or  jacket,  a  head-piece,  sleeves 
and  gloves,  all  in  one  piece,  and  made  of  rubber  cloth  or  other 
water-proof  materials.  The  lower  portion  is  composed  of 
pantaloons  and  boots  of  similar  material,  and  also  in  one 
piece.  The  front  of  the  head-piece,  corresponding  with  the 
face  of  the  wearer,  is  made  highly  elastic,  and  is  provided 
with  an  aperture  of  suitable  size  to  expose  the  eyes,  nose, 
and  mouth.  The  top,  back,  and  sides  of  the  head-piece  are 
made  double,  forming  a  cavity  for  the  purpose  of  admitting 
of  expansion  by  inflation.  The  effect  of  this  inflation  is  not 
only  to  support  the  head  when  in  the  water,  but  also  to  draw 
the  elastic  edges  of  the  aperture  tight  about  the  face,  thus 
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preventing  the  ingress  of  water  to  the  interior  of  the  dress. 
The  back  and  frgnt  of  the  shirt  are  also  doable,  the  cavity  in 
the  back  extending  upward  over  the  back  of  the  neck  to  the 
head.  The  pantaloons  are  also  double  from  the  waist  to  the 
knees,  forming  cavities  front  and  back  for  inflation.  All 
these  cavities  are  provided  with  flexible  tubes,  long  enough 
to  reach  the  mouth  of  the  wearer,  and  have  suitable  valves 
and  stop-cocks.  By  means  of  these  tubes  the  several  parts 
of  the  dress  may  be  inflated  to  any  desired  degree.  At  the 
upper  edge  of  the  pantaloons  is  fastened  a  rigid  hoop,  over 
which  is  stretched  the  lower  edge  of  the  shirt,  and  secured 
water-tight  by  means  of  a  waist-belt  drawn  firmly  all  around. 
By  dividing  the  dress  into  two  parts,  which  can  be  readily 
united  without  water -leakage,  it  can  be  adjusted  by  the 
wearer  in  a  short  time  and  inflated  without  aid  from  others. 
Besides  its  buoyancy,  a  special  advantage  is  claimed  for  the 
dress  from  the  fact  that  the  air  cavities  surround  the  vital 
portions  of  the  body,  and  protect  it  from  being  chilled  by 
long  exposure  in  the  water. 

NEW  LUMINOUS  MIXTURE. 

In  Paris,  the  watchmen  in  all  magazines  where  inflammable 
or  explosive  materials  are  stored  are  said  to  use  for  purposes 
of  illumination  a  light  prepared  according  to  the  following 
method :  A  clean  glass  phial  of  oblong  shape  is  taken  and  flll'- 
ed  with  boiling  olive-oil  to  about  one  third  of  its  volume; 
into  this  is  dropped  a  piece  of  phosphorus  about  the  size  of 
a  pea,  upon  which  the  phial  is  tightly  closed  with  a  cork. 
When  it  is  required  for  use,  the  oork  is  removed,  the  air  is 
allowed  to  enter,  and  the  phial  is  recorked.  The  empty  space 
above  the  liquid  will  then  be  found  to  have  become  luminous, 
the  intensity  of  the  luminosity  being  about  equal  to  that  ob- 
tained from  an  ordinary  lamp.  As  soon  as  the  light  becomes 
feeble,  it  can  be  restored  by  opening  the  phial  and  permitting 

the  entrance  of  a  fresh  supply  of  air. 

-1 1         II 

PBBOXIBE  OF  HYDROGEN  FOR  CHANGING  BLACK  HAIR  TO  A 

GOLDEN  YELLOW. 

Professor  SchrDtter,  of  Vienna,  examined  carefully  the  high- 
priced  cosmetic  recently  introduced  by  Thiellay,  of  London, 
for  changing  the  color  of  black  hair  to  a  golden  yellow.    He 
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recognized  in  it  simply  a  dilute  peroxide  of  hydrogen,  pre- 
pared with  well-water,  and  which  owes  its  permanence  to 
the  great  degree  of  dilution  and  the  presence  of  a  small 
quantity  of  free  acid,  most  probably  nitric  acid. — 9  C ^Decem- 
bers 1874, 183.  

DUST-6PECTACLSS    FOB    THE    FBOTECTION    OF    THB    BTES    IN 

YABIOUS   OCCUPATIONS. 

Spectacle  frames,  furnished  with  fine  wire  gauze  instead  of 
glass,  carefully  fitted  to  the  eye,  and  fastened  to  the  head  by 
a  gum  band,  have  been  found  by  Ktlhn  to  answer  perfectly 
for  the  protection  of  the  eyes  from  dust,  solid  particles;  etc., 
in  various  occupations,  as  threshing,  stone-cutting,  etc.,  while 
they  at  the  same  time  permit  the  necessary  access  of  air  to 
the  eye,  and  produce  no  inconvenience  whatever  to  the  wear- 
er.—16  (7,  XVIL,  1874,  266. 

PBESEBVATION    OF   MEAT,  VEGETABLES,  ETC.,  BY   ACETATE    OF 

AMMONIA. 

According  to  an  English  patent, fresh  meat, fish,  vegetables, 
etc.,  are  preserved  by  immersing  them  in  a  more  or  less  con- 
centrated solution  of  acetate  of  ammonia,  and  allowing  them 
to  dry  in  the  air.  If  the  articles  are  to  be  preserved  for 
months  or  years,  they  are  packed  in  cans  or  casks  filled  with 
a  solution  of  the  salt.  The  boiling,  roasting,  etc.,  readily 
expels  the  acetate,  and  the  articles  are  said  to  be  free  from 
the  sweetish  taste  which  acetate  of  soda  imparts. — 5  (7,  L., 
1874, 400.  

PBEVENTINa  THE  CUBDIJNG  OF  MILK  BY  OIL  OF  MUSTABD. 

The  observation  of  Schalbe,  that  the  addition  of  a  single 
drop  of  oil  of  mustard  to  30  grains  of  milk  will  prevent  its 
curdling,  for  weeks,  has  been  fully  confirmed  by  Vogel  in  ex- 
haustive comparative  experiments  with  fresh  milk,  with  and 
without  oil  of  mustard,  including  the  determination,  from 
time  to  time,  of  the  amount  of  lactic  acid  present;  from 
which  it  also  appeal's  that  this  effect  of  oil  of  mustard  is  due 
to  a  retarding  action  upon  the  formation  of  lactic  acid,  its 
formation  being  also  almost  entirely  prevented  during  the 
first  eleven  days,  and  the  amount  present  fourteen  days  later 
being  only  one  seventh  of  that  in  milk  not  so  treated.    Oil 
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of  bitter  almonds  and  oil  of  cinnamon  were  found  to  have  a 
similar  effect,  but  far  less  in  degree ;  -while  oil  of  turpentine, 
oil  of  doves,  benzine,  carbolic  acid,  bisulphide  of  carbon,  and 
Bulphureted  hydrogen  were  almost  without  effect,  at  least 
when  used  in  the  proportion  given  for  oil  of  mustard.  The 
additional  statement,  by  Schalbe,  that  casein  was  converted 
into  albumen  by  the  addition  of  oil  of  mustard,  and  the  sug- 
gestion that  a  cheap  method  for  the  manufacture  of  albumen 
might  be  based  upon  this  fact,  were  not  fully  sustained  by 
the  experiments  of  Yogel,  since  the  milk  thus  treated  did  not 
always  coagulate  on  boiling. — 6  C,  XLVIL,  1874, 375. 

CONVENIENT  PBEPARATION  OF  CABBONATED  WATEB. 

An  ordinary  siphon-bottle  is  employed  by  Gawalouski,  of 
Prague,  instead  of  the  usual  Liebig's  apparatus,  by  placing  in 
it,  when  filled  with  water,  a  small  tin  tube  closed  with  a 
screw  cap,  and  supplied  near  the  top  with  several  holes  about 
one  tenth  of  an  inch  wide,  and  charged,  for  a  two-quart  bottle, 
by  placing  in  it  240  grains  of  bicarbonate  of  soda,  and  upon 
it  a  small  pei*forated  tin  disk,  and  then  210  grains  of  tartaric 
acid.  The  water  passing  into  the  tube  caiises  the  develop- 
ment of  carbonic  acid.— 14  (7,  CCXIIL,  1874, 402. 

CHEAP  PBEPABATION  OF  GOOD  VINEGAB. 

Place  an  iron-bound  oak  or  beech  cask,  supplied  with  a 
hole  half  an  inch  in  diameter  directly  above  the  spigot,  and 
about  one  and  a  half  inches  below  the  bung  stave,  in  a  cellar 
that  is  close  and  warm  in  winter,  or  in  some  place  of  similar 
temperature ;  first,  fill  it  up  to  the  air-hole  with  about  four 
gallons  of  good  vinegar  (free,  however,  from  purified  wood- 
vinegar,  which  hinders  the  formation  of  vinegar),  and  allow 
it  to  remain  for  fifteen  days,  until  the  wood  is  thoroughly 
saturated  with  it ;  then  draw  off  from  one  to  one  and  a  half 
gallons  into  a  second  cask,  and  replace  it  with  as  much  water, 
to  which  a  pint  of  alcohol,  free  from  fusel-oil,  has  been  added. 
After  two  or  three  weeks,  again  draw  off  one  and  a  half  gal- 
lons into  the  second  cask,  and  replace  it  in  like  manner  with 
boiling  water  and  alcohol,  and  repeat  this  operation  every 
two  weeks.  To  render  the  resemblance  to  wine-vinegar  per- 
fect it  is  only  necessary  to  dissolve  somQ  pure  tartar  in  it, 
and  to  color  it  with  burnt  sugar. — 34  (7,  XXL,  1874, 163. 
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METHOD   OF  DI3TINGUI6HIXa  IMPRBGNATED  EGGS. 

A  method  of  distiDgaishing  impregnated  eggs  from  those 
that  are  unfertile  consists,  according  to  M.  Saavadon,  in  the 
use  of  a  tube  of  pasteboard  or  of  rubber,  eight  to  twelve 
inches  long,  and  of  the  diameter  of  the  eggs,  through  which 
these  are  to  be  examined  on  the  third  or  fourth  day  of  incu- 
bation. They  are  to  be  taken,  one  by  one,  between  the  finger 
and  thumb,  and  held  in  one  end  of  the  tube,  which  is  direct- 
ed toward  the  sun,  while  the  eye  is  applied  to  the  other  end. 
In  this  way  any  bad  eggs  can  be  easily  detected.  The  good 
eggs  are  to  be  restored  to  the  nest,  and  at  the  end  of  five 
days,  if  development  is  taking  place,  the  fibres  of  the  chicken 
can  easily  be  perceived  through  the  illuminated  shell,  and, 
indeed,  the  process  of  development  readily  followed.  This 
method  is,  of  coarse,  extremely  difficult,  if  not  impossible, 
with  eggs  that  have  a  colored  shell,  like  those  of  the  pheas* 
ant,  etc.— 3  J9,  October  16, 1874, 243. 

THE  SMOKING  AND  KEEPING  OF  SMOKED  MEAT. 

The  following  suggestions  are  among  those  made  by  Pro*- 
fessor  Nessler  in  regard  to  the  preservation  of  meat..  The 
keeping  qualities  of  smoked  meat  do  not  depend  upon  the 
amount  of  smoking,  but  upon  the  uniform  and  proper  dry- 
ing of  the  meat.  Smoke  of  high  temperature,  moisture,  and 
the  condensation  of  water  upon  the  meat  are  all  injurious  in 
smoking  meat.  With  hot,  dry  smoke  the  surface  is  dried  too 
rapidly ;  a  crust,  filled  with  cracks,  is  formed,  and  the  fat 
may  partially  liquefy,  and  the  drying  of  the  interior  of  the 
meat  be  hindered.  Bacon  is  often  met  with  that  is  brown 
to  the  depth  of  an  inch,  or  even  more,  simply  because  it  was 
too  warm,  or  at  times  moist  (sweat),  either  during  the  smok- 
ing or  the  subsequent  storing.  It  is  donbtlcss  of  considerable 
advantage  to  roll  the  meat,  on  its  removal  from  the  salt,  be- 
fore smoking,  in  sawdust  or  bran,  or  to  strew  it  with  them, 
since  the  crust  formed  in  smoking  will  not  be  so  thick,  and 
if  moisture  condenses  upon  the  meat  (sweating)  it  remains  in 
the  bran  or  sawdust,  and  the  brown  coloring  matter  of  the 
smoke  does  not  penetrate  the  meat.  The  bran,  eta,  can 
easily  be  removed  before  using  the  meat.  Warmth,  of  it- 
self, is  not  regarded  as  injurious  to  smoked  meat  if  moisture 
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is  absent  and  the  air  is  not  too  confined.  In  Greece  meat  is 
preserved  in  the  shade  of  trees,  in  an  airy  place,  rather  than 
in  cellars,  although  the  latter  are  much  cooler,  because  they 
ai*e  at  the  same  time  much  damper.  If  a  cellar  is  not  very 
dry,  smoked  meat  will  soon  mould  in  it,  even  if  covered  with 
sawdust,  ashes,  charcoal,  etc.  A  warm  room  is  also  prefer- 
able, for  the  pi'eservation  of  smoked  meat,  to  such  as  are 
liable  to  great  variations  in  temperature,  since  in  the  latter 
moisture  is  apt  to  condense  upon  it.  By  far  the  best  place, 
in  most  cases,  for  keeping  smoked  meat  is  a  suitable  smoke- 
house, in  which  it  remains  dry,  without  drying  out  entirely, 
as  it  does  when  hung  in  a  chimney. — 28  C^July^  1874, 67. 

NEW  METHOD   OF  FEESBEVING  MEAT. 

A  new  method  for  the  preservation  of  meat,  by  keeping  it 
in  a  cool,  diy  chamber,  has  been  communicated  to  the  French 
Academy  by  M.  Tellier,  well  known  as  the  inventor  of  very 
efficient  ice-producing  machinery.  His  new  device  consists 
in  the  employment  of  methylic  ether,  a  substance  that  is 
gaseous  at  ordinary  temperatures  and  atmospheric  pressure, 
but  which  can  be  reduced  to  a  fluid  by  a  pressure  of  eight 
atmospheres.  The  methylic  ether  is  condensed,  and  then  al- 
lowed to  expand  in  contact  with  metal  compartments  con- 
taining a  solution  of  chloride  of  calcium,  which  it  reduces  to 
a  low  temperature.  Air  is  blown  through  this  apparatus,  its 
moisture  is  deposited  as  hoar-frost  on  the  metal,  and  it  pass- 
es in  a  dry  and  cold  state  to  the  chamber  in  which  the  meat 
IS  placed.  It  is  found  that  the  flavor  of  the  meat  is  not  in- 
jured by  retention  in  this  situation  for  forty  to  forty-five 
days,  although  it  is  said  to  acquire  a  greasy  taste  after  that 
period. — 13  Ay  Ifovember  14, 1874, 640. 

PBESEBYATION  OF  COOKED  MEAT. 

Experiments  were  made  by  Broxner  for  the  preservation 
of  cooked  meat,  by  cooking  17^  ounces  of  beef  for  two  hours, 
by  which  operation  it  lost  three  fifths  of  its  weight,  and  then 
squeezing  it  into  a  beaker,  after  cutting  it  into  two  pieces,  so 
that  it  was  completely  surrounded  by  a  gravy  made  by  brown- 
ing well  3^  ounces  of  flour  with  as  much  beef-tallow,  salting 
it  moderately,  and  then  adding  the  juice  obtained  in  cooking 
the  meat,  mixed  with  a  solution  of  60  grains  of  gelatin  in 
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vinegar.  la  a  few  hours  the  whole  mass  became  firm,  and 
the  beaker-glass  was  loosely  covered  with  paper  and  placed 
at  the  closed  window  of  a  low  attic  room.  After  ten  weeks 
it  was  foand  entirely  unchanged  in  consistency,  color,  odor, 
or  flavor;  and  tasted,  prepared  with  the  gravy,  like  freshly 
cooked  meat,  although  the  lowest  temperature  of  the  room 
during  the  whole  period  was  45^°,  and  soiled  clothing,  fruit, 
eta,  had  been  kept  in  the  same  room.  He  recommends  the 
process  for  army  use. — 28  C^June^  1874, 468. 

PATENT  COOLING  AFPABATUS  FOR  LIQUIDS. 

The  following  apparatus  for  cooling  water,  wine,  milk,  beer, 
etc.,  has  been  patented  in  Vienna,  and  is  claimed  to  be  the 
most  efficient  and  convenient,  and  at  the  same  time  the  cheap- 
est. It  consists  simply  of  a  tube,  most  conveniently  made 
of  tin,  with  a  tight-fitting  cover,  which  is  rapidly  packed,  by 
aid  of  a  wooden  stamper,  with  pounded  ice  and  salt,  either 
mixed  or  in  alternate  layers ;  this  is  to  be  plunged  into  the 
liquid  that  is  to  be  kept  cool.— 5  C,  XXXVIII.,  1874, 303. 

BEMOVAL  OF  DBY  PUTFT. 

According  to  an  English  journal,  the  difficulty  of  remov- 
ing hard  putty  from  a  window-sash  can  be  obviated  with 
great  readiness  by  simply  applying  a  piece  of  heated  metal, 
such  as  a  soldering-iron  or  other  similar  implement.  When 
heated  (but  not  red-hot)  the  iron  is  to  be  passed  slowly  over 
the  putty,  thereby  rendering  the  latter  so  soft  that  it  will 
part  fi-om  the  wood  very  readily. — 18  -4,  August  18, 1874, 
603.  

pasteub's  pbocess  with  wine  and  beeb. 

The  supposition  that  wine  treated  according  to  Pasteur^s 
method  ceased  to  be  liable  to  deterioration,  even  with  access 
of  organic  spores,  because  the  matter  necessary  for  vegetable 
growth  was  separated  from  the  liquid  in  the  operation,  was 
not  substantiated  by  the  experiments  of  Nessler,  who  found 
that  such  wine  when  exposed  to  the  air  exhibited  acetous 
vegetation,  in  consequence  of  which  vinegar  was  formed.  Ab* 
solute  exclusion  of  air  is  therefore  necessary  for  the  completo 
preservation  of  wine  so  treated.  Application  of  the  process 
has  also  been  made,  with  the  most  satisfactory  results,  at 
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Marseilles,  to  the  preservation  of  beer  in  bottles,  by  heating 
thirty  minutes  in  a  water -bath  at  115^  to  118^^°,  and  then 
allowing  it  to  cool  rapidly.  The  taste  is  rendered  somewhat 
milder  by  the  operation,  but  with  storage  this  effect  ceases 
to  be  noticeable.  When  bottled  with  carbonic  acid,  and 
well  corked,  it  is  very  effervescent.  To  preserve  it  a  long 
time,  the  temperature  should  be  higher,  ranging  between 
115°  and  130%  and  it  is  even  well  to  repeat  the  heating  after 
several  months. — 5  (7,  XV.,  1874, 116. 

GLYCEBIN  AS  AN  ILLUMINANT. 

Pure  glycerin,  it  is  said,  may  be  burned  in  any  lamp  so 
arranged  that  the  wick  shall  not  be  elevated  above  the  sur- 
face of  the  liquid,  since  the  sirupy  consistence  of  the  mate- 
rial prevents  it  from  ascending  an  elevated  wick.  The  flame 
is,  like  that  of  alcohol,  almost  colorless.  The  ready  miscibil- 
ity,  however,  of  this  substance  with  others  has  given  rise  to 
a  number  of  experiments  to  determine  whether  the  flame 
could  not  be  colored  with  foreign  substances.  The  results 
of  these  experiments  are  said  to  have  been  quite  satisfactoiy. 
By  introducing  into  the  glycerin  substances  rich  in  carbon, 
it  appears  that  the  flame  is  rendered  suitable  for  illuminat- 
ing purposes.  It  is  possible,  in  view  of  the  cheapness  of  this 
material,  and  its  non-volatility  save  at  a  high  temperature, 
that  this  property  may  find  extensive  application. 

IMPROVED  EEfBIGEBATOBS. 

An  important  improvement  seems  to  have  been  made  in 
reference  to  the  preservation  of  meat  and  other  food  in  the 
inventions  of  M.  Eellier,  who  demonstrates  by  actual  exper- 
iments that  methylio  ether  can  be  so  employed  to  produce 
cold  as  to  assure  the  transportation  of  viands  to  very  great 
distances  without  suffering  from  the  atmospheric  tempera- 
ture. The  ordinary  refrigerators  constructed  by  his  sys- 
tem are  said  to  have  preserved  meats  for  two  months  with 
pei-fect  freshness.  Very  suggestive  is  the  construction  of  a 
cistern  as  employed  by  him  for  the  preservation  of  viands 
in  every  household.  This  cistern  replaces  the  ordinary  mov- 
able refrigerator,  and  is  simply  a  well,  the  temperature  of 
which  is  kept  very  low,  and  into  which  the  viands  to  be  pre- 
served are  lowered  by  a  proper  frame  suspended  from  a  pul- 
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ley.  The  mouth  of  the  cistern  is  then  closed,  and  the  accu- 
malation  of  water  at  its  bottom  is  removed  by  a  small  force- 
pump.— 13  B^  ni.,  180.      

NEW  MODE   OF  MAKING  BREAD. 

Cecil  proposes  the  following  process  for  making  bread: 
After  washing  the  grain  well  with  water,  and  removing  the 
empty  shells,  it  is  hulled  by  means  of  a  revolving  cylinder, 
with  roughened  interior,  and  then  soaked  for  from  six  to 
eight  houi*s  in  a  thin,  sour  paste  at  77° ;  then  mashed  with 
rollers,  and  converted  into  dough,  with  the  addition  of  salt 
and  water,  which  is  baked  as  usual. — 14  (7,  CCXVL,  1876, 
94.  

CLABIFTING  AND  BEMOVING  FUBEL-OIL  FBOM  UQUOBS. 

Liquora  prepared  by  the  following  method,  patented  by 
Plattner,  are  said  to  surpass  those  of  France  and  Holland  in 
fineness  and  flavor,  as  they  are  altogether  free  from  fusel-oil^ 
and  possess  a  peculiar  brilliancy.  After  the  digestion  of 
the  ingredients  necessary  for  any  particular  liquor  with  po- 
tato whisky  is  finished,  the  liquid  is  sweetened  with  crushed 
sugar  and  strained,  and  one  ounce  of  pure  starch,  half  an 
ounce  of  very  finely  powdered  prepared  albumen,  and  half 
an  ounce  of  milk-sugar  are  added  for  every  two  gallons,  and 
the  whole  mass  is  well  shaken  several  times,  and  then  al- 
lowed to  rest  for  twenty-four  houra,  when  it  will  be  found 
beautifully  cleared,  without  filtration.  — 18  (7,  May  6, 1876, 
287.  

BOHLKEN'S  WASHING-MACHINE. 

This  machine  is  highly  recommended  by  a  German  jour- 
nal, and  acts  by  squeezing  rather  than  rubbing  the  clothes. 
It  consists  essentially  of  a  cylindrical  vessel,  which  is  fitted 
in  a  frame  in  such  a  way  that  it  can  be  fixed  in  a  vertical 
or  horizontal  position  at  pleasure,  and  the  whole  frame  can 
be  rotated  by  means  of  a  crank.  The  cover  can  be  fitted  on 
it  water-tight,  with  rubber  bands  and  screw  clamps,  and  a 
heavy  zinc  cylinder,  of  nearly  the  same  height  but  smaller 
in  diameter,  is  placed  within  it,  but  not  fastened.  The 
clothes,  previously  soaped  and  soaked  and  boiled,  are  packed 
in  the  vessel  in  a  vertical  position,  rather  loosely,  around  the 
zinc  cylinder,  and  it  is  then  filled  with  boiling  soap-suds,  and 
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the  cover  fastened  upon  it.  It  is  then  tarned  into  a  hori- 
zontal position  and  rotated  for  fifteen  minntes,  part  of  the 
time  to  the  right  and  part  to  the  left.  The  zino  cylinder  is 
thus  rolled  upon  the  clothes,  and  operates  by  pressure,  and 
not  by  friction.— 6  (7,  XIV.,  1875, 108. 

A  NEW  SUBSTITUTE  FOB  COFFEE  (SACCA  COFFEB). 

Lehfeld,  of  Hamburg,  has  introduced  into  the  market  an 
article  intended  to  be  added  to  ordinary  roasted  coffee,  pre- 
pared from  the  pulp  of  the  berries  and  the  membranes  sur- 
rounding the  beans.  It  is  claimed  that  while  it  is  much 
cheaper  than  coffee,  it  imparts  a  fuller  .and  stronger  flavor 
to  the  beverage,  and  exercises  a  preservative  effect  upon  the 
aroma  and  other  qualities  of  the  coffee,  when  ground  with 
it,  so  that  it  can  be  kept  without  deterioration. — 6  (7,  May 
13,1875,188.  

JMPBOTSD   DWELLINGS,  AND  THEIB   EFFECT    ON    HEALTH  AND 

MOSALS. 

Mr.  Charles  Gotliff,  in  a  paper  read  before  the  Statistical 
Society  of  London,  states  that  in  1841  his  attention  was 
first  turned  to  the  subject  of  the  importance  of  the  improve- 
ment of  dwellings  occupied  by  the  laboring  classes.  On 
the  fifteenth  of  September  in  that  year  an  association  was 
formed  for  the  purpose  of  providing  the  laboring  men  with 
an  increase  of  the  comforts  and  conveniences  of  life,  with 
full  compensation  to  the  capitalist.  During  the  four  sub« 
sequent  years  the  stock  of  this  association  had  been  taken 
up  to  the  extent  of  $100,000.  Other  societies  were  also 
formed  for  the  same  purpose,  and  at  the  present  time  6838 
improved  dwellings,  capable  of  containing  a  population  of 
32,435  persons,  have  been  erected  in  London  by  these  agen- 
cies. As  regards  the  advantages  of  these  habitations,  Mr. 
Gotliff,  from  personal  knowledge  and  exact  inquiry,  finds 
that  in  the  case  of  the  1060  families  accommodated  by  the 
Metropolitan  Association  of  London,  the  rate  of  mortality 
during  the  past  eight  years  has  not  exceeded  14  per  thou- 
sand. This  diminished  death-rate  is  shown  to  be  accom- 
panied with  a  very  small  proportional  number  of  deaths 
from  zymotic  and  developmental  diseases  and  from  vio- 
lence.   The  death-rate  is  even  lower  in  these  improved 
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houses  than  in  those  country  districts  with  which  they  can 
be  compared.  That  the  low  death-rate  does  not  follow  from 
the  specially  favorable  ages  of  the  inmates  is  shown  by  the 
results  of  the  census  taken  in  December  last,  which  shows 
that  in  these  houses,  out  of  every  1000  inmates,  330  were 
under  and  670  were  above  ten  years  of  age.  On  the  average, 
therefore,  the  inmates  were  younger  than  in  the  population 
of  London  generally;  since  in  that  city  287  per  thousand 
are  under  ten  years  old.  If  we  compare  the  death-rate  of 
children  under  ten  years  old  in  these  model  houses  with  the 
death-rate  of  children  under  ten  years  old  in  London  general- 
ly, we  find  that  it  is  24  per  thousand  in  the  former,  and  48 
per  thousand  in  the  latter.  In  fact,  the  figures  show  that  the 
population  of  the  model  houses  is  much  more  healthy  than 
that  of  the  mixed  population  of  London.  There  is  therefore 
a  saving  of  disease  as  well  as  a  decrease  of  deaths;  and  the 
advantage  conferred  upon  the  inmates,  in  the  shape  both  of 
economy  of  time  and  the  economy  of  expense,  must  be  very 
considerable.  In  these  houses  the  average  population  is  at 
least  four  times  more  to  the  acre  than  in  the  most  densely 
populated  parts  of  London,  forming  an  irresistible  argument 
in  favor  of  the  increase  and  extension  of  this  class  of  build- 
ings. 

But  besides  this  great  decrease  in  the  rate  of  mortality 
and  disease,  and  the  increase  in  the  density  of  the  popula- 
tion, a  great  check  seems  to  be  given  to  immorality  and 
crime.  Indeed,  the  improved  dwellings  of  the  Metropolitan 
Association,  in  the  facilities  they  offer  for  the  detection  of 
crime,  actually  tend  to  its  discouragement  and  suppression. 
There  are  twelve  sets  of  dwellings  in  different  parts  of  the 
metropolis,  accommodating  in  all  5300  persons.  At  each  of 
these  points  a  superintendent  and  a  laborer  reside,  which  of- 
ficers, in  performing  their  duties,  become  acquainted  with 
the  tenants,  their  occupations  and  pursuits,  and  are  instm- 
mental  in  speedily  detecting  and  removing  any  bad  charac- 
ters. About  twenty  years  ago,  in  one  of  the  dwellings  of 
the  association,  a  working  distiller  established  himself  with 
an  illicit  stilL  The  rent  was  regularly  brought  down  to  the 
collector,  to  prevent  him  seeing  inside  of  the  door  of  the  ten- 
anted rooms,  and  all  went  on  most  satisfactorily  until  Xhe  oc- 
cupant of  one  of  the  basements  of  the  dwelling  stated  his 
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suspicions  to  the  collector  that  there  was  at  times  a  strong 
smell  of  mash  from  the  drains.  This  led  to  inquiries  and  an 
inspection  of  the  premises,  when  the  still  was  found.  The 
experience  of  the  Metropolitan  Association  is  that  the 
ground-rents  of  cottages  in  the  country  are  three  and  a  half 
pence  per  family  per  week,  while  those  of  London  average 
eight  pence  per  family  per  week.  Cottages  in  the  country 
can  be  constructed  at  £84  per  room,  while  the  construc- 
tion in  London  costs  £36  per  room. 

BENEWING  WBINKLED  BILK. 

It  is  said  that  silk  which  has  become  wrinkled  may  be 
made  to  appear  like  new  by  sponging  the  surface  with  a 
weak  solution  of  gum  arable  or  white  glue,  and  ironing  on 
the  wrong  side. — 18  A,  May  21, 1875, 242. 

WASHING  WOOLEN  CLOTHING. 

It  has  been  found  on  trial  that  woolen  articles  treated  by 
the  following  method,  suggested  by  Dr.  Tillmann,  do  not 
shrink,  and  remain  unchanged  in  color.  The  garments  are 
to  be  soaked  for  several  hours  in  a  warm,  moderately  con- 
centrated solution  of  soda,  to  which  about  half  a  tumbler  of 
ammonia  water  has  been  added,  more  or  less,  according  to 
the  quantity  of  clothing.  They  are  then  to  be  washed  out 
after  the  addition  of  some  warm  water,  and  rinsed  in  fresh 
water.  The  same  result  may  be  reached  by  adding  a  tum- 
bler of  ammonia  water  to  a  small  tub  of  water,  soaking  the 
ai'ticles  for  half  an  hour  in  this,  and  then  rinsing  them  in 
pure  water. — 5  (7,  IV.,  1875, 32. 


AUSTBALIAN  METHOD  OF   OBTAINING  COOL  WATER.       . 

A  simple  method  of  obtaining  cool  water,  practiced  very 
extensively  in  Australia,  seems  worthy  of  introduction  into 
the  United  States,  in  localities  where  ice  is  not  readily  pro- 
curable. This  consists  in  the  use  of  a  large  bucket,  made  of 
sail-cloth  or  stout  canvas  (somewhat  like  that  used  for  fire 
buckets),  about  four  feet  high  and  ten  inches  in  diameter. 
A  thick  piece  of  flannel  stretched  across  the  top  serves  as  a 
strainer,  and  an  open  cock,  a  siphon,  or  some  similar  arrange- 
ment, answers  to  draw  the  water.  This  is  to  be  suspended 
in  the  shade,  under  a  tree  or  elsewhere,  where  the  constant 
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evaporation,  intensified  by  any  passing  breeze,  brings  about 
a  temperature  very  appreciably  lower  than  that  of  the  sur- 
rounding air.— 1 B,  May  10, 1875, 93. 

MSTHOD  OF  PSESBBVING  SGGSw 

Professor  Sacc  now  announces  that  by  far  the  best  method 
of  preserving  eggs  for  an  indefinite  length  of  time  consists  in 
coating  them  with  paraffin,  of  which  one  pound  will  answer 
for  fifteen  hundred  eggs.  After  being  thus  treated  they  do 
not  experience  any  loss  in  weight,  and  will  remain  unchanged 
for  several  months.  It  is  essential,  however,  that  the  eggs 
be  perfectly  fresh,  as,  should  decomposition  have  commenced, 
the  operation  will  not  prevent  its  continuance. — 1  JS,  May 
16, 1876, 94.  

PBEVBNTING  THB  BUBSTING  OF  WATEB-PIPBS  BY  FBOST. 

An  ingenious  method  of  preventing  water-pipes  from  being 
burst  by  frost  has  lately  been  patented  in  England,  and  con- 
sists in  passing  through  the  pipes  an  India-rubber  tube  of 
such  diameter  that  the  cavity  inside  it  is  little  more  than 
equal  to  the  increase  in  the  volume  of  water  by  freezing. 
The  result  is  that  when  the  water  freezes  it  compresses  the 
rubber  tube,  and  thus,  having  the  space  required  in  expan- 
sion, all  danger  of  bursting  the  pipe  itself  is  averted.  Of 
course  when  the  ice  melts  the  rubber  expands  again.  The 
air  is  supplied  from  a  reservoir,  which  is  acted  upon  by  the 
water  pressure,  so  as,  automatically,  to  put  the  air  tube  un- 
der an  exactly  corresponding  degree  of  tension.  By  heating 
the  air  in  the  tube  the  water  in  the  pipes  can  be  thawed. 
This  application  is  peculiarly  useful  in  the  case  of  water- 
closets,  and  in  preventing  the  supply  of  cold  water  to  engine 
boilers  from  being  interrupted  by  frost — ZA^May  2, 1874, 
657.  

WASHING  MUSLIN,  CAMBBIC,  FBBNCH  LAWN,  ETC. 

The  articles,  afler  having  been  well  soaked  in  soft  water, 
are  to  be  rubbed  in  the  direction  of  the  threads  (without  dis- 
placing them)  with  cakes  or  balls  formed  from  a  mass  obtained 
by  boiling  and  skimming  one  pound  of  soap,  half  an  ounce  of 
alum,  and  one  ounce  of  carbonate  of  potash.  After  this  they 
are  squeezed  out,  and  the  operation  is  repeated  several  times. 


K.  DOMESTIC  AND  HOUSEHOLD  ECONOMY.  467 

They  are  next  rinsed  repeatedly  in  clear  water  (since  adher- 
ing particles  of  soap  will  render  them  yellow) ;  and  are  final- 
ly rinsed  in  pure  water,  to  which  a  few  drops  of  tinctnre  of 
indigo  have  been  added,  after  which  they  are  again  squeezed 
out,  clapped,  and  dried  in  the  shade. — 34  (7,  XVI.,  1874, 128. 

BEAUTIFUL   ORNAMENT  FOR   ROOMS. 

A  very  ornamental  object  may  be  made  of  a  pine  cone,  by 
laying  it  on  a  stove  until  the  scales  are  fully  open,  then  fill- 
ing the  spaces  with  equal  parts  of  sand  and  grass  seed,  and 
hanging  it  in  a  dark  room  for  a  week  with  the  lower  half  im- 
mersed in  a  vessel  of  water.  On  exposure  to  light  the  seeds 
will  germinate  rapidly,  and  produce  a  luxuriant  growth. 
When  hung  up  in  a  window  subsequently,  it  should  be  wa- 
tered daily  with  lukewarm  water. — 9  (7,  Jxine^  1874,  89. 

EXTRACT   OF  MEAT  IN  BREAD. 

According  to  the  Abb6  Moigno,  the  experiment  of  intro- 
ducing the  extract  of  meat  into  bread  and  into  vegetable 
soups,  in  the  various  hospitals  and  naval  establishments  of 
Paris,  has  proved  an  entire  success,  and  more  than  vindicates 
the  claims  made  for  it  as  a  nutrient  in  cases  of  sickness. — 3 
B,  April  2, 1874, 625.  

ARTIFICIAL  VANILLA. 

According  to  Dr.Hofiman,a  crystalline  substance  growing 
between  the  wood  and  the  bark  of  the  fir,  named  coniferine, 
when  acted  upon  by  oxidizing  agents,  is  converted  into  va- 
nilline,  and  is  said  to  be  undistinguishable  in  general  charac- 
ter from  the  vanilla  of  commerce.  It  is  suggested  that  if 
the  transformation  can  be  effected  cheaply,  and  the  result  be 
as  efficient  as  claimed,  the  trade  in  the  vanilla  bean  will  meas- 
urably cease  after  a  time. — 18  -4,  April  3, 1874, 64. 

YAUPON  TEA. 

A  well-known  beverage  used  by  the  earlier  inhabitants  of 
the  United  States,  and,  indeed,  by  the  aborigines  of  the  con- 
tinent, was  that  prepared  from  yaupon  leaves  {Ilex  caasine), 
this  forming  with  the  aborigines  not  only  a  part  of  the  daily 
household  drink,  but,  mixed  with  other  substances,  being 
largely  employed  at  religious  festivals.     A  recent  analysis 
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by  Smith  shows  that  it  contains  a  great  variety  of  substances, 
inclading  only  a  small  percentage  of  theine.  In  this  respect 
it  is  about  equal  to  the  mat£,  or  Paraguay  tea,  but  far  below 
coffee  and  tea  in  its  percentage  of  valuable  ingredients. — 17 
A,  SqOember  ly  1814,132.  

COVEB  FOB  WATER-COOLEBS. 

A  cylindrical  cover  of  wool  felt,  or  similar  material,  hav- 
ing a  wooden  top,  with  a  handle  attached,  the  whole  covered 
externally  and  internally  with  flannel  and  coated  with  var- 
nish or  shellac,  is  made  to  slip  over  the  vessel  to  be  kept 
cooL  A  rubber  ring  around  the  open  bottom  serves  to  ad- 
just the  cover  to  any  inequalities  of  the  vessel. — 13  (7,  JFelh 
ruary  15, 1874, 271.  

RBNDEBING  FADSD  MANUSCBIFT  LEGIBLE. 

According  to  the  JRevue  IndustrieUe  the  best  method  of 
rendering  faded  manuscript  legible  consists  in  moistening 
the  paper  first  with  water,  and  then  dipping  it  in  a  solution 
of  sulphohydrate  of  ammonia.  The  ink  is  said  to  reappear 
immediately,  becoming  very  distinct,  and  remaining  perma- 
nent on  parchment.  Certain  parchments  treated  in  tlds  way 
ten  years  ago  still  maintain  their  legibility.  This  result  is 
due  to  the  fact  that,  by  the  action  of  sulphohydrate  of  am- 
monia, the  iron  which  enters  into  the  composition  of  the  ink 
is  transformed  into  a  very  black  sulphuret. — 13  B^JulyZl, 
1874, 143.  

EFFECT  OF  WASHING  UPON  VEGETABLES^ 

The  peculiar  flavor  of  all  vegetables  is  affected  by  washing, 
but  that  of  the  kinds  used  for  salads  is  especially  impaired 
by  water.  These  should,  therefore,  never  be  washed  unless 
necessary,  and  then  only  immediately  before  preparation  for 
the  table,  and  as  rapidly  as  possible,  all  the  water  being  re- 
moved by  shaking  or  whirling  in  a  net  or  colander. — 9  C, 
September,  1874, 134. 
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PIG-IBON  PBODUCnON  IN  THK   UNITSD  BTATBS   IN   18?4. 

From  the  long-expected  statement  of  the  Secretary  of  the 
American  Iron  and  Steel  Association,  which  has  just  ap- 
peared in  the  Bulletin^  we  are  enabled  to  give  the  following 
official  facts  and  jgures  concerning  the  production  of  pig- 
iron  in  the  United  States  for  the  year  1874.  From  the 
statistical  information  in  possession  of  the  Association,  the 
production  for  1874  was  2,698,413  net  tons,  against  2,868,278 
net  tons  in  1873,  and  2,854,658  net  tons  in  1872;  shew- 
ing a  decrease  of  178,865  tons  as  compared  with  1873,  and 
of  165,145  tons  as  compared  with  1872.  Notwithstanding 
this  decrease,  however,  the  production  for  1874  is  much 
larger  than  had  been  generally  anticipated  by  those  best  in- 
formed. 

The  accompanying  statistical  r^8um6  will  give  a  general 
view  of  the  subject  in  its  beaiing  upon  the  past  three  (3) 
yeara : 


Tears. 


1872.... 
1873.... 
1874.... 
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615 

t665 


41 
60 
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701 


c  if 
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J115 
252 
386 


500 
418 
365 


Prodaction  of 
Plg-Iron  In 
net  tone. 


2,854,558 
2,868,278 
2,698,418 


The  comparatively  (and  unexpectedly)  large  production 
of  pig-iron  in  1874  the  Secretary  inclines  to  attribute  partly 
to  the  strong  hope  that  was  entertained  by  many  manufact- 
urers at  the  outset  of  the  last  year  that  the  depressing  ef- 
fects of  the  financial  panic  would  soon  disappear;  and  partly 
to  the  fact  that,  of  the  413  furnaces  that  continued  to  make 
iron,  nearly  every  one  of  the  large,  new,  and  improved  fur- 
naces erected  in  1872  and  1873  was  included,  while  those 


*  Including  three  spicgeleisen  fnrnaces  in  New  Jersey. 


t  Two  furnaces  were  abandoned  in  1874. 


X  Estimated. 
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out  of  blast  were  furnaces  of  comparatively  small  capacity. 
It  was  not  until  near  the  end  of  the  year  that  a  general  de- 
termination to  blow  out  was  reached,  and  pei^ding  the  agi- 
tation of  this  question  the  few  furnaces  that  were  blown  out 
were  offset  by  others  (some  of  them  new)  that  were  blown  in. 
On  the  1st  of  February,  1876,  of  701  completed  furnaces 
in  the  country  there  were  in  blast  303  stacks,  and  out  of 
blast  398.  Sixty-two  furnaces  were  blown  out  in  January. 
Since  February  1st  the  number  of  furnaces  out  of  blast  has 
been  slightly  increased.  The  number  of  icw  furnaces  com- 
pleted in  1874  was  38,  against  60  in  1873,  and  41  in  1872. 
The  Secretary  has  information  that  since  January  1, 1876, 
no  less  than  46  new  stacks  were  in  course  of  construction, 
while  othera  are  projected.  The  bituminous  coal  and  coke 
district  of  Ohio  showed  the  greatest  increase  of  production 
during  1874,  while  the  Lehigh  anthracite  district  of  Penn- 
sylvania is  credited  with  the  greatest  decrease. 

IRON   PKODUCnON  IN  FBiJfCE. 

In  1874  France  produced  1,360,000  tons  of  pig  (crude) 
iron,  760,000  tons  of  wrought  iron,  and  166,600  tons  of  steel. 
—3  A,  March  13, 1876, 334. 

UTILIZING  FUBNACB   SLAG. 

Mr.  W.  Harold  Smith  proposes  to  utilize  furnace  slag  by 
manufacturing  therefrom  a  cheap  and  serviceable  substitute 
for  bricks  and  stone  for  paving  and  building.  In  the  process 
invented  by  him  the  slag  is  granulated  as  it  comes  from  the 
stack,  then  mixed  with  two  thirds  its  weight  of  cement  and 
subjected  to  heavy  pressure.  In  this  manner  he  has  suc- 
ceeded in  producing  smooth,  firm,  solid  blocks  that  have 
withstood  the  severest  application  of  heat  and  cold. — Btd- 
letiuy  IX.,  189.  

MANGANIFEBOUS  IRON. 

Iron  rich  in  manganese,  or  spiegeleisen,  has,  according  to 
Troost  and  Hautefeuille,  some  striking  points  of  difference 
from  common  cast  iron.  For  instance,  as  the  latter  flows 
from  the  furnace  it  scatters  many  brilliant  sparks,  and  in 
cooling  disengages,  intermittently,  bubbles  of  gas,  Spiegel- 
eisen, ou  the  other  hand,  from  the  moment  it  issues  out  of 
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tire  f  nniace  uDtil  it  is  cooled,  emits  such  large  qaantities  of 
combustible  gas  as  to  be  covered  with  a  continuous  layer 
of  flame.  Even  after  cooling  this  difference  is  to  be  traced 
in  the  fact  that  the  manganiferous  iron  retains  a  much 
larger  proportion  of  gaseous  constituents  than  the  other,  hy- 
drogen of  course  predominating.  Thus  a  quantity  of  cast 
iron  yielded  16.7  parts  of  mixed  gases,  while  the  same  weight 
of  spiegeleisen  gave  up  29.5  parts.  Carbonized  manganese 
was  found  by  direct  experiment  to  absorb  a  much  greater 
amount  of  hydrogen  than  iron  containing  the  same  propor- 
tion of  carbon. — 6  -B,  Ap9*tl  5,  909. 

STEEL  DIRECT  FBOK  THE   ORE. 

The  system  Ponsard^  for  producing  steel  direct  from  iron 
ore,  has  attracted  much  attention.  Xa  MetaUurgie  gives  the 
following  account  of  an  experiment  made  on  this  system : 
For  several  years  metallurgists  have  essayed  to  treat  iron 
ores  in  a  reverberatory  furnace  instead  of  the  blast-furnace, 
which,  besides  being  very  costly,  can  only,  as  yet,  be  worked 
with  coke  or.  charcoal,  of  which  the  cost  has  largely  increased 
of  late  years.  All  the  attempts  made  in  Europe  and  Amer- 
ica have  heretofore  been  unsatisfactory;  but  the  problem 
has  at  last  been  solved.  On  the  27th  of  September,  at  the 
forge  of  the  Vem^res,  at  Vienne,  France,  the  first  produc- 
tion of  pig-iron  by  the  direct  treatment  of  the  ore  in  the  gas 
reverberatory  furnace,  system  Ponsardy  took  place  under  the 
superintendence  of  the  inventor,  with  the  assistance  of  M. 
S.  Periss6,  director  of  the  General  Metallurgical  Society  of 
Paris.  The  apparatus,  consists  principally  of  a  gazogene 
which  transforms  the  fuel  in  a  series  of  large  chambers,  and 
of  a  brick  appendage,  called  the  recuperator  of  heat,  which 
receives  the  flames  from  the  furnace,  and  restores  the  caloric 
in  the  form  of  hot  air.  The  compartments  of  the  chamber 
serve  successively  for  the  reduction  of  the  ore,  for  the  re- 
actions which  are  effected,  and,  finally,  for  the  fusion  of  the 
whole  charge  in  such  a  manner  that  the  separation  of  the 
component  parts  is  effected  by  the  difference  of  density. 
These  various  phases  of  the  operation  require  very  different 
temperatures,  and  the  production  of  these  is  the  special  ob- 
ject of  the  apparatus.  On  the  side  of  the  furnace  doors  the 
temperature  is  only  that  of  red  heat,  while  beyond  the  heat 
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is  SO  great  that  the  eye  is  nnable  to  support  the  intensity  of 
the  glow.  This  extraordinary  heat  is  estimated  at  2000^ 
Centigrade. 

The  success  of  the  experiment  is  reported  to  have  sur- 
passed all  expectations,  and  the  result  obtained  is  considered 
to  demonstrate  the  possibility  of  producing  steel  direct  from 
the  ore,  without  any  of  the  transformations  necessary  under 
existing  systems.  Of  course,  this  is  a  novelty  in  the  history 
of  metallurgical  industry ;  and  it  is  almost  unnecessary  to 
add  that,  should  the  system  in  daily  practice  justify  the  re- 
port, it  will  prove  a  revolution  indeed. — 3  Ay  Oct,  24, 1874. 

BEVOLVINQ  FURNACB  FOB  PUDDLING  IBON. 

A  revolving  furnace  for  puddling  iron,  the  invention  of 
Mr.  Crampton,  has  lately  been  presented  to  the  notice  of  the 
Iron  and  Steel  Institute  of  Great  Britain.  Small  coal  or 
slack  is  utilized  as  fuel,  and  is  introduced  with  a  current  of 
air  in  such  a  way  as  to  insure  perfect  combustion,  and  the 
consequent  absence  of  smoke.  An  intense  though  regular 
temperature  is  obtained.  A  great  economy  of  fuel  is  claim- 
ed for  this  apparatus,  as  well  as  great  rapidity  of  action ; 
since,  with  a  furnace  twelve  feet  in  length  and  six  in  diam- 
eter, the  inventor  has  puddled  pig-iron  in  an  hour  and  a 
quarter  from  the  time  it  was  cold. — 16  -4,  Oct,^  1874, 539. 

MAGNETIC  OBB   SEPABATOB. 

A  magnetic  ore  separator  has  lately  been  invented  by  Mr. 
King,  in  England,  for  the  purpose  of  separating  iron  ore  from 
other  minerals  when  associated  with  them.  It  is  at  present 
employed  at  the  Ballycorkish  Mines,  on  the  Isle  of  Man, 
where  the  ore  consists  of  a  mixture  of  galena,  blende,  and 
spathose  iron  ore.  The  galena  can  easily  be  set  free,  in  con- 
sequence of  its  greater  specific  gravity ;  but  the  blende  and 
the  spathic  ore  can  not  be  separated  by  any  ordinary  means. 
A  perfectly  satisfactory  result  is  obtained,  however,  by  means 
of  the  magnetic  ore  separator.  The  ore,  after  being  crushed, 
is  roasted  at  a  dull  red  heat  in  revolving  retorts,  when  the 
carbonate  of  iron  is  decomposed,  and  a  magnetic  oxide  pro- 
duced. The  ore  is  then  transferred  to  the  hopper  of  the 
magnetic  apparatus,  which  consists  of  a  large  drum  wheel 
about  eighteen  inches  in  diameter  and  ten  in  breadth,  fur- 
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nished  within  with  a  Bystem  of  magnets,  arranged  radially. 
The  mixed  ore,  in  its  passage  over  a  series  of  four  of  these 
drums,  has  its  magnetic  portion  gradually  separated  by  at- 
traction, and  the  part  that  escapes  is  clean  blende.— 10  A^ 
Oct.,  1874,  639.  

DISCOVERING  THE   CHABACTEB  AND   COMPOSITION  OF  IRON 

AND  STEEL  BY  ETCHING. 

Of  late  years  it  has  been  ascertained  that  much  informa- 
tion can  be  gathered  as  to  the  chemical  composition  and 
physical  character  of  iron  and  steel  by  etching  it,  and  watch- 
ing the  changes  which  take  place  during  the  operation,  and 
the  appearance  of  the  surface  after  it  is  completed.  Accord- 
ing to  Professor  fick,  of  Prague,  the  best  etching  substance 
consists  of  a  mixture  of  equal  parts  of  hydrochloric  acid  and 
water,  to  which  is  to  be  added  a  trace  of  chloride  of  anti- 
mony (one  drop  to  the  quart  of  acid).  The  latter  substance 
seems  to  render  the  iron  less  inclined  to  rust,  so  that,  after 
washing  thoroughly  in  warm  water  and  applying  a  coat  of 
vaniish,  the  etched  sui-face  may  be  preserved  quite  clean. 
The  smooth  surface  to  be  etched  is  first  surrounded  with  a 
ridge  of  wax  an  inch  high,  and  the  water  poured  into  the 
disk  thus  formed  at  a  temperature  of  55"^  to  65°  Fahr.  The 
action  soon  begins.  The  time  required  for  completion  is 
from  one  to  two  houra,  but  the  operation  should  continue 
until  the  texture  is  visible.  Every  half  hour  the  acid  can 
be  poured  off  without  removing  the  wax,  the  carbon  rinsed 
off,  and  the  8ui*face  examined.  When'the  etching  is  finished, 
the  wax  is  removed,  the  iron  washed  first  with  water  con- 
taining a  little  alkali,  then  clean  water,  brushed,  dried,  and 
varnished. — 3  A,  Oct  24, 1874,  523. 

NOVEL    PHENOMENON    DUBING   THE    FOBGING    OF    METALLIO 

BABS. 

At  the  forging  of  the  bar  of  iridium-platinnm-alloy  for  the 
standard  meter,  M.  Tresca  states  that  there  were  sometimes 
produced,  upon  the  lateral  faces  of  the  piece  under  the  ac- 
tion of  the  hammer,  streaks  of  light  having  an  oblique  di- 
rection. When  a  bar  of  metal  is  lengthened  by  the  blow 
of  a  hammer  on  an  anvil  of  the  same  form  as  the  head  of 
the  hammer,  which  blow  produces  above  and  below  a  sym- 


464      ANNUAL  BECORD  OF  SCIENCE  AND  INDUSTRY. 

metrical  contraction,  the  elSect  of  the  blows  is  to  give  to 
the  bar  the  aspect  of  a  series  of  projections,  separated  by 
small  level  spaces.  At  the  time  of  the  collision  these  spaces 
are  connected,  at  a  certain  moment,  upon  the  said  face  of  the 
bar,  by  luminous  lines  passing  from  one  to  the  other,  and 
presenting  altogether  an  appearance  of  an  X  written  in  lines 
of  fire.  The  phenomenon  is  only  visible  at  a  certain  tem- 
perature of  the  bar ;  and  the  bands  appear  simultaneously, 
but  do  not  disappear  together,  so  that  several  of  these  lumi- 
nous cross-bars  are  visible  at  one  time.  M.  Tresca  explains 
this  phenomenon  as  due  to  the  fact  that  the  band  which  be- 
comes luminous  is  that  along  which  the  plastic  metal  mainly 
flows  at  the  moment  when  the  change  of  form  takes  place 
under  the  hammer.  The  bright  streak,  uierefore,  gives  an 
exact  knowledge  of  the  mode  of  distortion  that  obtains  dur- 
ing the  forging.  The  phenomenon  ought  to  be  the  same 
for  all  metals,  except  that  the  relative  hardness,  capacity 
for  heat,  etc.,  of  the  metals  will  determine  the  brightness, 
and  thence  the  visibility  of  the  lines. — 12  Ay  X.,  401. 

TUNGSTEN-STEEL. 

.  A  simple  and,  it  is  claimed,  certain  process  has  been  per- 
fected by  Biermann,  of  Hanover,  by  which  a  white,  exceed- 
ingly hard  and  brittle  cast  iron,  containing  from  five  to  forty 
per  cent,  of  tungsten,  can  be  produced,  which  is  adapted  to 
chilled  work,  and  can  be  added  to  cast  iron  in  any  propor- 
tions.—15  C,  XVIL,  1874, 212. 

INCREASING  THE  HARDNESS  AND  DURABILITY   OF    SANDSTONE 
BY  IMPREGNATING  IT  WITH   SILICATE   OP  ALUMINA. 

Lewin  has  obtained  most  excellent  results  by  impregnat- 
ing the  beautiful,  pure,  and  porous  sandstone  of  the  quarries 
of  Neuendorf,  at  Pima,  with  silicate  of  alumina,  employing 
a  solution  of  sulphate  of  alumina,  and  one  of  silicate  of  pot- 
ash. The  stone  thus  treated  is  preferable  to  marble  for 
many  purposes,  and  is  said  to  surpass  decidedly  the  artificial 
stone  already  much  used,  especially  in  hardness  and  appear- 
ance. By  polishing,  it  can  also  be  made  to  resemble  marble, 
and  by  subjecting  it  to  a  high  temperature  it  receives  a  kind 
of  glaze,  to  which  any  color  may  be  imparted.  In  the  im- 
pregnation it  can  also  be  colored,  according  to  the  use  to  be 
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made  of  it.  It  is  said  to  resist  fire  and  the  atmosphere,  and 
also  to  be  well  adapted  to  water- walls. — 8  (7,  Dec.  17, 1874, 
449.  

PRESERVATION   OF   CUlY  PAYING-BRICKS. 

According  to  experiments  made  in  Stuttgart,  it  was  found 
that  bricks  that  had  been  coated  three  times  with  linseed- 
oil  were  less  smeary,  from  wear,  in  wet  weather,  as  well  as 
more  free  from  dust  in  summer,  than  those  that  had  not 
been  so  treated.  The  cheaper  petroleum  residues  were  also 
employed  instead  of  the  linseed-oiL  Saturation  of  paving- 
bricks,  sandstone,  etc.,  about  manufactories,  with  hot  tar,  is 
also  highly  recommended  where  the  black  color  is  not  objec- 
tionable.—6  (7,  XXXIL,  255. 


INCREASING  THE   ADHESIYE  POWER  OF  CEMENT. 

According  to  Walters,  the  force  of  cohesion  in  cement  may 
be  increased  in  three  ways :  by  pressure  from  without ;  by 
increase  in  the  volume  of  single  constituents;  and  by  dis- 
placement of  single  constituents,  produced  by  their  solubil- 
ity, taken  in  connection  with  atti*action  and  crystallization. 

The  first  of  these  actions  may  be  greatly  facilitated  by  the 
workman  with  his  trowel ;  the  absorption  of  water  and  car- 
bonic acid  from  the  air  produces  an  increase  of  volume ;  and 
the  solubility  of  some  constituents  effects  their  transpoita- 
tion  to  places  where  the  pressure  is  comparatively  small, 
and  where,  on  subsequent  solidification,  they  serve  to  bind 
the  whole  more  firmly  together.  The  second  of  these  proc- 
esses is  the  most  important,  but  unless  the  proportion  be- 
tween the  space  left  for  expansion  and  the  expansion  itself 
be  regarded,  the  mortar  will  not  hold. 

According  to  the  author,  the  chief  desideratum  of  a  good 
mortar  is  that  it  shall  become  impervious  to  moisture  on  the 
outside.  This  is  best  fulfilled  by  Portland  cement,  which,  in  in- 
creasing in  volume,  becomes  almost  entirely  indifferent  to  the 
action  of  carbonic  acid  and  moisture. — 21  A^  July^  1874, 671. 

PRESERVATION  OF  TDIBER. 

Several  notices  have  recently  appeared  in  regard  to  the 
merits  of  the  patent  process  of  Rev.  Dr.  Jones,  of  Tavistock, 
England,  for  rendering  timber  uninflammable,  and  prevent- 

U2 
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ing  dry  rot  and  decay,  and  for  rendering  the  softer  kinds  of 
timber  as  hard  and  durable  as  oak  or  teak.  The  process  con- 
sists in  impregnating  the  timber  with  a  hot  solution  of  tung- 
state  of  soda,  the  expense  being  estimated  at  about  six  cents 
per  cubic  foot,  and  probably  less  when  a  large  quantity  is 
treated  at  one  time.  It  is  stated  that  the  trials  that  have  been 
made  are  perfectly  satisfactory,  and  that  the  British  govern- 
ment has  entered  into  an  agreement  with  the  patentee  for 
the  use  of  the  method  in  the  government  yards. — 2  A^June 
26, 805.  

PBSSSBYATIOK  OF  TIHBBB  BT  UHB. 

The  use  of  lime  for  the  preservation  of  wood,  especially 
for  railroad  purposes,  has  lately  been  urged  by  Lostal,  who 
simply  piles  the  planks  in  a  tank,  and  places  over  all  a  layer 
of  quicklime,  which  is  gradually  slaked  with  water,  lum- 
ber for  mines  requires  about  a  week  to  become  thoroughly 
impregnated,  and  wood  for  other  purposes  more  or  less  time, 
according  to  thickness.  It  is  claimed  that  wood  prepared  in 
this  way  acquires  a  remarkable  consistency  and  hardness, 
and  will  never  rot.  Beech  wood  has  been  prepared  in  this 
way  for  hammers  and  other  tools  for  iron-works;  and  it  is 
said  to  become  as  hard  as  oak  without  losing  its  elasticity 
or  toughness,  and  to  last  much  longer  than  when  unprepared. 
—3  A^  April  24, 623.  

PBBSBBVATION  OF  WOOD  BT  MBANS  OF  IBON. 

According  to  Hubert,  iron  has  always  been  recognized  as 
the  best  preservative  for  wood,  and  the  difficulty  in  its  appli- 
cation does  not  lie  in  the  impregnation  of  the  wood  with  it, 
but  in  the  retention  of  it  in  the  wood  in  its  most  effective 
form  as  hydrated  sesquioxide,  which  not  only  displaces  the 
albumen  and  other  nitrogenous  matter,' but  also  renders  the 
wood  unfit  for  the  support  of  insects.  Copper,  although  of 
great  value  in  this  respect,  may  be  dispensed  with,  and  it  is 
not  applicable  in  earth  containing  ammoniacal  matter.  It  is 
sufficient,  in  order  to  impregnate  wood  with  iron,  to  drive 
into  it  long  thin  nails  with  broad,  flat  heads.  These,  upon 
rusting,  when  the  wood  is  placed  in  the  ground,  continually 
distribute  iron  through  the  whole  mass  of  the  wood.  If 
preferable,  the  wood  may  be  wound  with  iron  wire.    Wood 
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has  been  preserved  in  this  way,  in  moist  earth,  for  fifteen 
years ;  and  it  is  a  fact,  oflen  noticed,  that  in  old  buildings 
the  wood  filled  with  nails  has  remained  sound,  while  the  rest 
has  completely  gone  to  decay. — 14  (7,  CCXIII,  1874, 629, 

USB    OF   CARBONIC    ACID    GAS    IN   DBYING   AND    SEASONING 

TIMBBB. 

According  to  a  recent  patent,  moist  carbonic  acid  gas  may 
be  used  advantageously  in  drying  and  seasoning  timber. 
For  this  purpose  the  timber  to  be  dried  is  placed  in  a  prop- 
erly constructed  chamber,  and  a  fire  lighted  underneath,  or 
hot  gases  conveyed  through  the  chamber,  so  as  to  produce 
the  necessary  temperature.  With  the  timber  in  the  cham- 
ber is  placed  a  certain  amount  of  water,  and  the  products  of 
combustion,  containing  of  course  a  large  amount  of  carbonic 
acid  gas,  are  introduced  into  the  same  space.  The  carbonic 
acid  gas  is  rendered  moist  by  means  of  the  water,  and  being 
heated  to  a  considerable  degree,  acts  directly  upon  the  sap 
of  the  green  wood,  and,  in  dissolving  it,  causes  it  to  give  out 
some  of  its  hydrogen,  which,  combining  with  the  oxygen  of 
the  acid,  forms  watoi*,  and  then  is  evaporated,  leaving  some 
of  the  carbon  of  the  carbonic  acid  in  the  wood.  The  removal 
of  some  of  the  hydrogen  renders  the  wood  less  productive  of 
flame,  while  the  action  of  the  carbonic  acid  tends  to  prevent 
decay  in  the  wood,  or  to  arrest  it  in  the  early  stage.  For 
this  operation  the  greener  the  wood  the  better.  It  is  main- 
tained by  the  inventor  that,  if  the  process  is  properly  con- 
ducted, and  the  wood  not  too  rapidly  heated,  no  piece  of 
wood  needs  to  be  split  or  damaged  in  drying ;  that  cracks 
which  may  have  already  appeared  will  not  be  increased ;  and 
that  in  every  respect  the  quality  of  the  wood  is  greatly  im- 
proved, becoming  much  harder  and  denser.  The  cost  of  fuel 
in  England,  for  a  load  of  fifby-two  cubic  feet  of  scantling,  is 
estimated  not  to  exceed  two  shillings,  and  planks  three  inch- 
es thick,  of  almost  any  hard  wood,  dry  in  six  to  eight  weeks. — 
18  ^,  January  8, 1875, 418. 

THB  STRENGTH   OF  WOOD  AND  THE   BFFICIBNCY  OF  THB  AXE. 

In  a  recent  volume  of  the  annals  of  the  Forest  Academy, 
at  Mariabrdnn,  near  Vienna,  Professor  W.  F.  Exner  gives  a 
novel  and  highly  instructive  analysis  of  the  elasticity  and 
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strength  of  wood,  its  resistance  to  splitting,  and  the  theory 
of  the  use  of  the  wedge,  the  axe,  etc.  The  importance  of  these 
matters  he  shows  to  be  very  great,  because  great  industries 
depend  upon  the  facility  with  which  wood  can  be  split,  and 
upon  the  applicability  of  certain  kinds  of  wood.  Having 
deduced  a  few  simple  formulae  to  express  the  strengths  of 
woods  and  the  power  of  the  wedge,  he  develops  a  formula 
for  the  force  with  which  an  axe  is  handled,  and  shows  what 
curve  should  be  given  to  the  face  or  cheek  of  the  axe  in  order 
to  secure,  under  certain  conditions,  the  least  waste  of  power. 
By  means  of  these  foimulae  he  is  able  to  demonstrate  that 
the  splitting  efficiencies  of  the  best  axes  made  in  Vienna, 
Prague,  and  America  are  to  each  other  as  13.3, 0.2,  and  4.9 
respectively ;  and,  applying  his  formulse  to  the  elaborate  ex- 
periments of  N5rdlingen,  he  is  able  to  deduce  the  absolute 
ease  with  which  various  woods  can  be  split. — Annala  Marior 
brUnn  Forest^  L,  1 84.  

THE   COXSTBUCnON  OP  WINDING  STAIRCASES. 

In  Major  Elliott's  Report  on  European  Light-houses  he 
notes  that  in  several  cases  the  stairs  are  circular,  and  ap- 
parently self-suppoiting,  one  end  only  being  built  into  the 
wall,  as  in  the  Treasury  at  Washington.  This  method  of 
stair -building  is,  he  observes,  universal  in  Europe,  both  in 
private  and  public  buildings.  The  most  recent  light-house 
towers  of  the  American  system  are  constructed  with  conical 
interior  walls,  and  iron  staircases  winding  around  the  in- 
terior of  the  cone.  European  towers  are  generally  construct- 
ed with  an  exterior  conical  and  an  interior  cylindrical  wall, 
leaving  an  unnecessarily  large  unused  space  between  the  two. 
The  amount  of  masonry  in  the  American  system  is  the  same 
as  in  the  European,  and  is  better  calculated  to  resist  the 
overturning  effect  of  the  severest  gales. — JSUiotf  a  European 
Light-house  System^  p.  106. 

walker's  patent  rolling  gars. 

Among  other  interesting  engineering  and  mechanical  nov- 
elties, we  find  reference  in  7^6  London  Iron  to  what  is  called 
Walker's  Patent  Rolling  Cars,  in  which  the  wheels  of  an  or- 
dinary railroad  track  are  replaced  by  cylinders,  with  wheel- 
heads,  and  Avhich  when  combined  in  pairs,  as  ordinary  car- 
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wheels,  are  drawn  over  the  track.  As  this  constitutes  prac- 
tically one  rolling  body,  a  comparatively  small  engine  is  suf- 
ficient to  convey  the  train.  The  invention  has  been  made, 
with  special  reference  to  the  interest  of  India,  for  carrying 
goods,  coal,  and  even  water  over  long  distances,  through  a 
thinly  populated  country  at  the  least  possible  expense.  They 
are  protected  from  the  danger  of  fire  and  water,  and  involve 
a  minimum  of  dead  weight. — 3  -4,  September  26, 1874, 393. 

IMPBOVBMENTS  IN  MIXBBS'   SAFETY  -  LAMFS. 

In  speaking  of  sounding  and  sensitive  flames,  Mr.  A.  S. 
Herschel  states  that  in  the  application  of  them  to  the  con- 
struction of  miners'  safety-lamps,  which  shall  make  an  audi- 
ble noise  on  the  approach  of  dangerous  gases,  we  must  avoid 
any  vibrations  except  the  extremely  small  oscillations  of  a 
high-pitched  note,  otherwise  elements  of  danger  may  be  ap- 
prehended from  the  sounding  action  of  the  flame.  Accord- 
ing to  Dr.  Irvine,  the  state  of  musical  sensitiveness  in  Barry's 
wire  gauze  sensitive  flame  is  due  to  the  increased  inflamma- 
bility of  the  burning  gas  mixture.  The  gas  current,  before 
reaching  the  wire  gauze,  will  naturally  entangle  and  mix 
with  it  a  larger  quantity  of  air  when  it  is  disturbed  than 
when  it  issues  smoothly.  Such  a  disturbance  is  produced  by 
the  action  of  external  sounds,  under  whose  influence  the  ap- 
pearance of  the  flame  is  more  contracted  and  boisterous  than 
when  the  gas  jet  burns  in  a  surrounding  atmosphere  of  quies- 
cent air.— 12  A^  XI.,  1874,  88. 

IMPBOVED  CI-OCK-WOBK  GOVEBNOB. 

In  order  to  secure  perfectly  regular  motion  in  the  clock- 
work applied  to  revolving  lights  in  light-houses,  Dr.  Hopkin- 
son,  the  scientific  adviser  of  the  glass-works  of  Messrs.  Chance 
&  Co.,  near  Birmingham,  states  that  he  has  introduced  a 
simple  centrifugal  governor.  The  governor  balls  have  to 
lift  a  heavy  weight,  which  is  in  the  form  of  a  fly-wheel,  the 
circumference  of  which,  on  being  raised  slightly,  presses 
against  certain  fixed  pads,  the  friction  of  which  soon  dimin- 
ishes the  velocity  of  rotation  of  the  fly-wheel  and  the  gov- 
ernors, sufficiently  to  allow  these  latter  to  fall  back  to  their 
original  position.  He  calculates  that  work  to  the  extent  of 
five  hundred  pounds  per  minute  must  be  done  on  the  gov- 
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emor  in  order  to  accelerate  the  clock  on6  second  per  hoar. 
This  form  of  governor  possesses  the  advantage  that  it  checks 
any  acceleration  of  the  clock  more  promptly  than  when  fric* 
tion  rubbers  are  carried  by  the  governor  balls;  and  it  is  also 
easy  to  adjust. — 12  ^,X.,  460. 

INHALATION  OF  OXYGEN  MIXED  WITH  AIBy  BY  DIVEBS,  BXa 

It  is  Stated  by  Gandin  that,  in  repeating  the  experiments 
of  Tonzet,  by  the  inhalation  of  a  mixture  of  equal  parts  of 
air  and  oxygen,  he  experienced  an  unusually  comfortable  sen- 
sation, which  so  far  removed  the  disposition  to  continue  res- 
piration that  he  could  hold  his  nose  and  close  his  mouth  with- 
out any  discomfort  for  five  minutes — ^a  fact  which,  he  sug- 
gests, may  be  of  service  to  divers. — 14  (7,  CCXIIL,  1 874, 631. 

NEW  SPEAKING  AND  HEABING  TRUMPET  FOB  DIVERS. 

An  apparatus,  patented  by  Bremen  &  Co.,  of  Kiel,  and 
introduced  for  trial  into  the  German  Imperial  navy,  not  only 
enables  the  diver  to  communicate  with  those  at  the  aii^ 
pump,  but  also  to  hear  distinctly,  to  a  depth  of  sixteen  fath- 
oms, every  word  spoken  at  the  surface.  The  absolute  safety 
of  the  diver  being  thus  secured,  it  is  expected  they  will  be 
able  to  work  for  smaller  wages,  thus  rendering  their  services 
available  in  many  cases  in  which  they  would  otherwise  be 
too  costly.  It  is  said  that  the  invention  is  very  simple,  and 
can  be  attached,  without  much  expense,  to  any  diving  ap- 
paratus. The  main  principle  involved  is  the  application  of 
vibrating  metallic  plates  for  the  propagation  of  the  sound, 
without,  however,  allowing  them  to  como  in  contact  with 
the  water.— 8  (7,  Ifov.  19, 1874,  415. 

APPARATUS  FOR  RECORDING  SIGNALS  AUTOMATICALLY. 

Mr.  W.  Smith  gave  an  account  before  the  British  Associa- 
tion of  an  apparatus  devised  by  him  for  recording  signals 
automatically,  on  a  paper,  in  connection  with  the  movement 
of  railway  trains,  so  as  to  show  exactly  the  circumstances 
under  which  the  movements  of  the  train  had  been  directed 
and  executed.  The  apparatus  itself  records :  1.  The  direc- 
tion given,  and  received  for  regulating  the  movements  of 
trains.  2.  The  movement  of  every  signal  of  every  kind  or 
description.    3.  The  movements  of  the  points  and  other  por- 
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tions  of  tbe  road  aad  way  affecting  the  movementB  of  trains 
or  engines.  4.  The  passing  of  trains  in  ever^  direction ;  and, 
5.  The  time  and  relation  to  such  movements,  etc.,  all  in  a 
saccinct  form,  upon  the  same  roll  or  strip  of  paper.  These 
results  are  obtained  by  connecting  with  the  reciprocating 
parts  of  the  points  and  signal-working,  or  with  the  interlock- 
ing gear,  a  peculiar  arrangement  of  electric  contact  making 
and  breaking  apparatus,  acting  through  a  simple  electro- 
magnetic contrivance,  which,  in  turn,  operates  on  and  de- 
flects a  pen  or  style,  which  records  upon  the  strip  of  paper 
the  movements  in  question. — 15  A^  Sept,  5, 1874,  323. 

HISTORY   OP  DUPLEX  TELE6BAPHT. 

In  an  investigation  into  the  mathematical  theory  of  the 
workings  of  duplex  telegraphy,  the  author,  Mr.  Schwendler, 
electrical  engineer  of  the  Indian  government,  gives  a  short 
sketch  of  the  history  of  duplex  telegraphy,  in  which  he  states 
that  as  early  as  1849  Messrs.  Siemens  &  Halske,  of  Berlin, 
took  out  a  patent  in  England  for  the  simultaneous  transmis- 
sion of  a  plurality  of  messages.  In  1854  Dr.  GintI,  of  Vi- 
enna, effected  the  practical  solution  of  the  same  problem  by 
employing  an  electro-chemical  method,  and  in  the  following 
summer  a  differential  method  was  independently  arrived  at 
by  Siemens  &  Halske,  of  Berlin,  and  by  Frischen  in  1 855.  In 
Sweden  Edlund  employed  a  differential  method,  which  he 
had  invented  in  1848.  The  theory  of  Zantedeschi — namely, 
that  of  distinguishing  electric  currents  passing  simultane- 
ously from  opposite  directions  through  the  same  conductor, 
without  in  any  way  interfering  with  each  other,  and  on 
which  that  physicist  has  claimed  the  honor  of  having  first 
suggested  the  idea  of  duplex  telegraphy — is  characterized  by 
Schwendler  as  being  in  direct  opposition  to  the  electrical 
laws  which  were  already  known  in  1829.  None  of  the  above 
methods  had  any  extended  application ;  they  appear  to  have 
been  attempted  doubtingly,  and  were  generally  rejected  as 
impracticable.  Only  recently,  after  a  torpid  existence  of 
almost  twenty  years,  has  duplex  telegraphy  secured  the 
amount  of  public  interest  it  rightly  deserves;  and  to  Mr. 
Steams,  of  New  York  City,  is  due  the  credit  of  having  ap- 
preciated its  value,  and  by  means  of  his  own  inventions 
proved  its  thorough  practicability.     The  invention  of  the 
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duplex  method  ranks  second  in  importance  only  to  Stein^ 
heil's  discovery  in  1837  of  the  feasibility  of  employing  the 
earth  to  complete  the  electric  circuit,  instead  of  a  return 
wire.  Of  the  causes  that  have  thus  delayed  the  introduc- 
tion of  so  important  a  system,  perhaps  the  most  striking  was 
the  fact  that  the  invention  was  twenty  years  ago  in  advance 
of  the  age ;  and  again  that  the  telegraphic  profession,  yonng 
as  it  is,  is  far  more  conservative  than  is  good  for  the  advance 
of  telegraphy.— 7  ^,XLVIIL,  122. 

BALLOON  YOYAGB   FROM  BUFFALO  TO   NSW  JEBSEY. 

A  very  interesting  and  in  some  respects  remarkable  bal- 
loon ascension  was  made  on  the  night  of  the  4th  and  moim- 
ing  of  the  6th  of  July,  1874,  by  the  well-known  aeronaut 
S.  A.  King,  of  Boston.  The  ascent  was  made  at  Buffalo  about 
six  o'clock  Saturday  evening.  The  course  of  the  balloon  was 
at  first  slightly  east  of  south,  and  gradually  changed  more 
to  the  eastward,  until  a  landing  was  effected  at  Salem,  New 
Jersey,  about  seven  o'clock  Sunday  morning,  the  entire  dis- 
tance traveled  in  thirteen  hours  being,  in  a  direct  line,  nearly 
350  miles.  The  latter  part  of  the  journey  lay  in  the  path 
of  the  terrible  tornado  which  swept  over  Eastern  Pennsyl- 
vania and  New  Jersey  on  the  afternoon  of  the  4th  of  July, 
and  which  caused  great  destruction  of  crops,  etc.  The  bal- 
loon employed  in  this  trip  is,  with  two  exceptions,  the  larg- 
est ever  built  in  this  country,  having  a  capacity  of  91,000 
cubic  feet.  The  greatest  height  attained  above  the  earth's 
surface  was  9750  feet,  at  which  elevation  the  temperature 
was  68°,  it  being  then  a  quarter  before  seven  in  the  morn- 
ing. Coggia's  comet  was  watched  with  much  interest,  and 
was  seen  with  great  distinctness  through  the  early  half  of 
the  night. — Boston  Journal^  July  10, 1874. 

DISASTROUS  TEIP   OF  THE   BALLOON   "  ZENITH." 

The  disastrous  termination  to  a  balloon  ascent  lately  un- 
dertaken in  France,  in  the  interest  of  science,  has  attracted 
much  attention  in  Europe ;  this  occurring  in  the  case  of  the 
balloon  Zenith^  on  the  15th  of  April,  1875.  On  that  date  M. 
Gaston  Tissandier  and  M.  Croc^-Spinelli  took  passage  in  the 
Zenith^  which  was  in  charge  of  M.  Sivel,  the  special  object 
of  the  ascent  being  the  determination  of  the  quantity  of 
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carbonio  acid  gas  contained  in  the  atmosphere  at  an  altitude 
of  24,000  feet  The  experiment  of  the  inhalation  of  oxygen, 
after  attaining  a  considerable  altitude,  was  tried,  to  ascer- 
tain its  effects ;  but  at  a  height  above  22,000  feet  M.  Tissan- 
dier  fainted.  He  was  shortly  afterward  awakened  by  M. 
Croc^-Spinelli,  who  warned  him  to  throw  over  some  ballast, 
which  was  done.  He  then  fell  asleep  for  about  an  hour,  and 
on  awakening  found  the  balloon  descending  at  a  terrific  rate. 
No  more  ballast  was  to  be  thrown  away,  and  his  two  friends 
were  suffocated.  Their  faces  had  turned  black,  and  the 
blood  was  flowing  from  their  mouths  and  noses.  M.  Tissan- 
dier's  only  resource  was  to  cut  the  grapnel  rope  a  little  be- 
fore the  instant  when  the  car  should  strike  the  ground,  and 
the  balloon  was  torn  open  to  stop  it.  It  was  finally  caught 
on  a  hedge  about  190  miles  southwest  of  Paris. 

The  temperature  of  minus  10°  Centigrade  was  observed 
at  the  height  of  22,960  feet,  but  it  was  supposed  the  altitude 
to  which  the  balloon  had  ascended  was  considerably  greater, 
the  indication  of  the  self-registering  barometer  being  14,000 
meters,  or  eight  miles. — 12  A^  April  24, 1875,  495. 

CASING  FOR  STEAM-PIPES,  ETC. 

The  following  composition  for  casing  steam-pipes,  etc.,  is 
recommended  by  a  German  association  of  engineers  as  equal 
in  effect  to  that  of  Leroy,  while  it  is  cheaper:  Mix  well  120 
parts,  by  weight,  of  finely  ground  limestone,  850  of  finely 
ground  stone-coal,  250  of  finely  ground  clay,  300  of  flue-dust 
(from  the  boiler  flues),  600  of  water,  10  of  sulphuric  acid  of 
60°  Baum6,  and  15  of  hair.  The  place  to  be  covered,  warm- 
ed if  possible,  is  coated  with  this  mass  in  layers,  from  half 
an  inch  to  1^  or  2  inches  thick,  and  when  finished  may  be 
painted.— 14  (7,  CCXHL,  18Y4, 169. 

CONSUMPTION   OF  WOOD  BY  EAILWAYS. 

The  National  Car  Builder  reports  that  at  the  close  of 
1873  there  were  71,564.9  miles  of  main  lines,  and  13,512  miles 
of  sidings  and  double  tracks,  making  85,076.9  miles  of  rail- 
way within  the  United  States.  Upon  these  roads  the  larger 
proportion  of  the  locomotives  consumed  wood  for  their  fuel. 
The  number  of  ties  used  varies  from  2200  to  2800  per  mile. 
Taking  2500  as  the  mean,  it  appears  that  212,692,500  pieces 
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of  timber,  eight  feet  long  and  from  six  to  eight  inches  be- 
tween the  upper  and  lower  surfaces,  are  required  to  supply 
this  single  item.  The  durability  of  ties  varies,  with  climate, 
kind  of  timber,  soil,  and  usage,  from  four  to  ten  years.  As- 
suming six  years  as  the  average  life  of  a  tie,  the  amount 
required  for  annual  supply  must  be  35,488,750  pieces,  or 
94,530,000  cubic  feet.  In  considering  this  item  it  must  be 
remembered  that  a  large  amount  of  waste  occurs  from  hew- 
ing and  other  causes.  It  must  also  be  borne  in  mind  that 
the  demand  for  timber  by  railroads,  besides  that  used  for  ties 
and  fuel,  is  enormous,  including  fencing,  bridges,  buildings, 
and  other  structures  in  great  variety  and  number ;  that  the 
risk  from  fires  is  exceptionally  great,  and  that  our  require- 
ments in  this  direction  are  increasing  even  moro  rapidly 
than  our  supplies  are  wasting  away. 

GOLD -MINING  IN  THE  PHILIPPINE   ISLANDS. 

According  to  a  letter  from  Minard  to  Daubr6e,  the  work- 
ing of  the  auriferous  quartz  in  the  Philippines  has  been 
abandoned,  the  alluvial  deposits  having  proved  much  rich- 
er in  grains  and  scales  of  gold.  It  is  associated  with 
fragments  of  dioritic  rocks,  as  itaberite,  with  magnetite  and 
titanic  iron,  the  gold  occurring  in  tolerably  large  grains, 
while  quartz  is  seldom  present.  Native  platinum  is  also 
found  with  it,  and,  in  the  samples  sent,  small  zircons  with 
quadrangular  pyramids  on  each  end  wei*e  recognized,  aa 
they  usually  occur  in  auriferous  alluvium. — 3  (7,  Jul^/  27, 
1874, 600.  

NEW  CABBONIC  ENGINE. 

De  Beins,  of  Amsterdam,  has  communicated  the  results  of 
his  latest  experiments  with  carbonic  acid  motive-engines. 
He  has  for  many  years  studied  the  question  of  the  transfor- 
mation of  heat  into  mechanical  power,  and  in  seeking  to  as- 
certain the  degree  of  pressure  evolved  by  carbonic  acid  dis- 
engaged from  bicarbonate  of  soda  heated  in  a  confined  space 
he  found  that  when  the  bicarbonate  of  soda,  or  of  potash, 
either  in  the  condition  of  dry  powder  or  of  an  aqueous  solu- 
tion, was  heated  in  a  confined  space,  a  part  of  the  carbonio 
acid  became  disengaged,  and  condensed  in  a  cool  part  of 
that  space,  in  such  a  manner  that  at  the  temperature  of  250"^ 
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to  400^  G.  liquid  carbonic  acid  could  be  distilled  irom  these 
salts  under  a  pressure  of  50  to  60  atmospheres. 

This  fact  he  considers  of  great  importance,  as  carbonic 
acid  under  high  pressure  (or,  as  Beins  calls  it,  '^Garbole- 
um")  is  physically  a  yery  remarkable  body,  which  may  be 
easily  obtained  in  large  quantities.  The  study  of  the  rela- 
tions of  bodies  submitted  to  high  pressure  is  only  in  its  in- 
fancy, and  to  pursue  it  a  simple  apparatus  for  compression 
is  all-important.  For  pressures  of  less  than  50  or  60  atmos- 
pheres it  is  of  course  not  necessary  to  raise  the  temperature 
to  800°  and  400°  C.  With  a  saturated  solution  of  bicarbo- 
nate of  soda,  heated  to  boiling  point  in  a  bath  of  concentrat- 
ed common  salt,  carbonic  acid  of  three  to  five  atmospheres 
is  obtained,  and  the  pressure  increases  regularly  with  the 
temperature. 

Carbonic  acid  at  a  high  pressure,  or  carboleum,  supplies 
excellent  motive  power  for  small  and  great  industries.  This 
was  remarked  by  Faraday,  who  discovered  liquid  carbonic 
acid,  and,  since,  by  Thilorier  and  others ;  but  unfortunately 
the  law  of  the  preservation  of  the  energy,  indispensable  in 
such  cases,  was  not  known.  A  liter  of  carboleum  at  15°  C, 
and  with  a  pressure  of  50  atmospheres,  weighs  approximately 
0.8  kilos.,  and  will  produce  400  liters  of  carbonic  acid  at  the 
ordinary  pressure.  The  power  required  to  produce  compres- 
sion to  the  extent  of  50  atmospheres  is  equal  to  about  17,000 
kilogrammeters.  This  gives  270,000  kilogrammeters  per 
hour,  and  per  horse-power,  for  1 6  liters  of  carboleum  at  50 
atmospheres,  and  15°  C. 

It  is  only  when  a  carboleum  engine  works  with  large  in- 
tervals between  that  the  heat  of  evaporation  can  be  carried 
to  the  sides  without  heating  artificially.  In  the  majority  of 
cases  the  carboleum  must  be  evaporated  by  the  artificial 
heating  of  small  quantities  at  a  time.  The  heat  required 
per  horse-power  per  hour,  as  already  given,  namely,  270,000 
kilogrammeters,  is  equal  at  least  to  640  calorics  (0.1  kil.  of 
coal). 

Large  carboleum  engines  should  be  worked  with  regenera- 
tion. They  should  have  a  d6p6t  of  salt  of  soda  and  carbole- 
um, so  arranged  that  the  decomposed  bicarbonate  shall  be 
regenerated  by  the  carbonic  acid  which  has  worked  the  en- 
gine.   Such  a  machine  transforms  very  advantageously  into 
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mechanical  power  the  heat  soppUed  by  the  fire  to  decompose 
the  bicarbonate  constantly  regenerated.  Supposing  the  gas 
to  act  at  the  temperature  of  100^  C,  the  16  liters  of  carbole- 
nm  necessary  per  horse-power  per  hoar  will  be  redaced  to 
10  liters.  Such  an  engine  requires  about  0.3  kilos,  of  coal 
per  horse-power  per  hour,  while  the  best  constructed  steam- 
engine  consumes  1.2  to  0.9  kilos.  For  ships,  the  weight  of 
an  engine  of  100  horse-power,  with  fuel  for  240  hours,  will  be 
one  fifth  less  than  that  of  a  steam-engine  of  equal  power. 
And  as  several  parts  of  a  carboleum  engine  require  to  be 
more  massive,  it  will  take  up  less  room.  Carboleum  presents 
no  danger,  as  it  contains  no  cause  of  explosion.  It  is  easy 
to  prevent  a  too  abundant  accumulation  of  gas  in  the  en- 
gine-room, which  would  render  the  air  unfit  for  respiration. 
When  not  in  contact  with  water  the  metallic  parts  of  the  en- 
gine are  not  affected  by  the  carbonic  acid.  Metals  are  not 
permeable  by  gases  at  that  pressure.  In  large  works  the 
carboleum  engine  will,  it  is  claimed,  in  nearly  all  cases,  re- 
place the  steam-engine.  In  small  establishments,  and  espe- 
cially where  the  engines  are  only  worked  at  intervals  and 
for  short  periods,  the  fact  of  the  carboleum  being  always 
ready  to  act  at  a  moment^s  notice  is  of  great  importance ; 
as,  for  instance,  to  drive  printing-presses,  steam  pumps,  port- 
able engines,  etc.  A  carboleum  engine  is  an  excellent  and 
economic  source  of  electric  light  M.  Beins  also  recommends 
the  carboleum  engines  as  especially  adapted  to  submarine 
vessels. — 3  -4,  October  24, 1874. 


&EP0BT  ON  THE    BECLAMATION    OF   THE    ALLUVIAL   BASIX    OP 

THE  MISSISSIPPI  BITEB. 

The  report  of  the  commission  of  engineers  appointed  to 
investigate  and  repoit  a  permanent  plan  for  the  reclamation 
of  the  alluvial  basin  of  the  Mississippi  River  subject  to  inun- 
dation has  lately  been  published.  This  commission,  of  which 
General  G.  K  Warren,  of  the  United  States  Engineers,  was 
chairman,  was  appointed  under  an  act  of  Congress  in  June, 
1874,  and  held  its  meetings  first  at  Newport  and  then  at 
Washington,  its  members  visiting  from  time  to  time  the  lo- 
calities in  the  Mississippi  Basin  requiring  particular  investi- 
gation. 
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At  an  early  stage  in  the  deliberations  it  was  decided  that, 
although  the  judicious  use  of  artificial  reservoirs  in  moder- 
ating the  destructive  effects  of  rivers  had  its  advantages,  yet 
— firat,  this  method  of  protection  against  ovei-flow  was  inap- 
plicable to  the  lowlands  of  the  Mississippi ;  second,  that  no 
reduction  in  the  height  of  the  floods  of  the  Mississippi  can 
be  obtained  by  diverting  any  of  its  tributaries  from  their 
present  channels;  third,  that  the  local  benefit  above  their 
sites  which  results  from  cut-offs  is  more  than  counterbalanced 
by  the  injury  sure  to  result  below  in  an  increased  flood-level 
and  caving  of  the  banks ;  fourth,  that  outlets  of  limited  ca- 
pacity, merely  sufficient  to  reduce  the  flood-level  a  few  feet, 
would  be  advantageous,  provided  a  free  channel  to  the  Gulf 
could  be  found  for  water  so  abstracted  from  the  river;  fifth, 
that  the  expedient  of  withdrawing  water  from  one  part  of 
the  river  to  be  subsequently  returned  below  is  sufficiently 
dangerous  to  be  adopted  unwillingly,  and  only  as  a  choice 
of  evils ;  sixth,  that  as  all  cultivation  of  the  Mississippi  bot- 
tom-lands ow^es  its  success  to  the  construction  of  levees,  the 
committee  has  confidence  that  the  system  properly  applied 
is  adequate  to  the  protection  of  the  country  against  floods. 
Whether  it  should  be  exclusively  trusted,  or  be  combined 
with  outlets,  is  a  matter  to  be  decided  by  economical  consid- 
erations. 

The  committee  also  decided  that  all  openings  for  over- 
flows previously  existing  should  be  maintained,  and  that 
one  of  these  outlets  (the  Bayou  Plaquemine)  having  been 
closed,  it  should  be  reopened,  provided  it  can  be  done  with- 
out danger  of  a  disastrous  enlargement. 

A  general  levee  system  extending  from  the  head  of  the 
alluvial  basin  to  the  Gulf,  which  shall  likewise  include  val- 
leys of  the  tributary  streams,  should  also  be  established. 
They  estimate  the  total  area  of  the  bottom-lands  to  be  about 
32,000  square  miles,  of  which  but  a  trifling  strip  has  hereto- 
fore been  available  for  agricultural  purposes.  Should  the 
recommendations  of  the  commission  be  carried  into  practice, 
it  is  estimated  that  it  would  reclaim  and  make  available  not 
less  than  2,500,000  acres  of  sugar  land,  7,000,000  acres  of 
unsurpassable  cotton  land,  and  1,000,000  acres  of  corn  land 
of  the  best  quality.  The  estimates  of  cost,  etc.,  which  are 
given  as  simply  approximations,  speak  of  115,000,000  cubic 
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yards  of  leveo  at  foity  cents  per  yard,  reaching  a  total  of 
$46,000,000.  

jesty's  anti-fouling  composition. 

The  copper  sheathing  of  two  royal  £nglish  yachts  was 
covered  in  the  fall  of  the  year,  by  order  of  the  Admiralty, 
with  Jesty's  Anti-Fouling  Composition,  and,  after  remaining 
moored  in  the  harbor  until  the  end  of  the  following  April, 
they  were  found  as  free  from  alg83  and  other  deposits  as 
when  firat  coated,  except  in  very  small  patches  near  the 
rudder.— 14  C,  CCXIIL,  1874, 257. 

HYDRAULICS  IN  THB   ADIRONDACK  PLATEAU. 

At  a  recent  session  of  the  New  York  Legislature  a  survey 
of  the  Adirondack  plateau  was  authorized,  to  determine  the 
probable  cost  of  accumulating  a  reserve  of  the  surplus  waters 
of  that  resrion  for  the  use  of  the  Hudson  and  other  streams. 
This  was  placed  in  charge  of  Professor  T.  N.  Benedict,  of 
New  Jersey  (formerly  of  Burlington,  Vt.),  who  has  spent 
much  time  in  the  study  of  the  physical  and  topographical 
character  of  the  region.  The  instrumental  work  was  per- 
formed, by  two  parties,  one  under  Professor  Benedict,  and 
the  other  under  Mr.W.  B.  Cooper.  Professor  Benedict  took 
charge  of  the  lakes  and  ponds  of  the  upper  sources  of  the 
Hudson,  iuclading  a  part  of  the  Racqnette  River,  while  to 
Mr.  Cooper's  party  was  assigned  the  triangnlation  of  Long 
and  Forked  Lakes,  and  the  examination  of  the  Racquette 
Valley  below  Long  Lake.  The  gauging  of  the  main  channel 
of  the  Hudson,  above  the  junction  of  the  Mohawk,  was  ao* 
complished  in  October  by  Professor  Benedict. 

As  the  result  of  these  inquiries  Professor  Benedict  reports : 
first,  that  immense  quantities  of  water  can  be  safely  stored  at 
a  comparatively  low  percentage  of  cost  on  the  upper  Hudson, 
most  of  which  is  now  worse  than  lost,  as  it  runs  to  waste  in 
spring  freshets,  which  in  various  ways  are  the  cause  of  much 
damage ;  second,  that  this  excess  is  sufficient  to  maintain  the 
deficiency  of  the  main  river,  at  low  summer  stages,  for  100 
days,  after  liberal  discount  for  losses  on  its  passage.  The  lakes 
of  the  Racquette  basin,  alone,  are  alleged  to  have  a  capac- 
ity more  than  six  times  that  of  the  Black  River  reservoirs, 
which  supply  the  eastern  division  of  the  Erie  CanaL 


L.  MECHANICS  AND  ENGINEERING.  479 

HBAT  AND  PEODUCTS   OF  GUNPOWDER  EXPLOSIONS. 

According  to  recent  experiments  by  Captain  Noble  and 
Mr.  Abel,  the  temperature  of  the  explosion  of  gunpowder,  by 
means  of  platinum  wire  or  tin-foil,  is  about  2200°  C.  The 
products  of  explosion  consist  of  about  fifty-seven  parts,  by 
weight,  of  solids,  to  forty-three  of  permanent  gas.  When 
the  powder  fills  the  space  in  which  it  is  fired,  the  pressure  is 
about  6400  atmospheres,  or  42  tons  to  the  square  inch.  The 
products  of  explosion  generally  are  the  same  in  a  gun  and  in 
a  completely  closed  vessel,  while  the  work  on  the  projectile 
is  due  to  the  elastic  pressure  of  the  permanent  gases. — 3  A^ 
iVbr.  21, 1874,66.  

EXPLOSIVE  AGENTS. 

The  report  of  Professor  Abel  on  explosive  agents  as  ap- 
plied to  industrial  pui*poses,  delivered  to  the  Institution  of 
Civil  Engineers,  and  the  discussions  thereon  during  the  past 
three  years,  have  been  recently  published  in  a  pamphlet,  from 
which  the  following  facts  are  taken. 

Passing  from,  the  consideration  of  gunpowder  to  those 
substances  that  have  been  proposed  as  substitutes  therefor, 
Professor  Abel  considers  the  three  principal  ones  as  picric 
acid,  nitro-glycerine,  and  gun-cotton. 

Nitro-glycerine  has  been  raised  from  the  position  which  it 
held  for  sixteen  years,  as  a  rare  and  apparently  useless  chem- 
ical, to  that  of  a  most  important  industrial  agent,  through 
the  skill  and  perseverance  of  Mr.  Noble,  who,  in  1863,  made 
public  his  proposition  to  add  to  the  explosive  power  of  gun- 
powder by  impregnating  the  grains  with  nitro-glycerine. 
In  1864  Mr.  Noble  described  several  methods  of  exploding 
charges  of  nitro-glycerine,  and  showed  that  the  explosion 
takes  place  with  such  great  rapidity  that  it  is  unnecessary 
to  confine  the  charge  by  tamping  or  any  other  means.  Ni- 
tro-glycerine is  now  extensively  employed,  not  only  in  Cali- 
fornia, but  in  Sweden,  Germany,  and  Wales.  The  poisonous 
nature  of  the  exploding  gases,  which  injuriously  affects  the 
health  of  those  handling  it,  is  one  of  its  defects.  The  mate- 
rial is  much  less  susceptible  to  accidental  detonation  in  the 
frozen  than  in  the  liquid  condition.  The  accidents  which 
have  occurred  with  frozen  nitro-glycerine  appear  to  have 
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arisen  from  a  reckless  use  of  the  material.  The  endeavors  of 
Mr.  Noble  to  diminish  the  chances  of  the  accidental  explo- 
sion of  the  liquid  substance  led  to  the  production  by  him,  in 
1867,  of  the  solid  preparation  of  nitro-glycerine,  known  un- 
der the  name  of  dynamite,  which  constitutes,  as  now  manu- 
factured, one  of  the  safest,  most  powerful,  and  most  con- 
venient explosive  agents.  Dynamite,  as  originally  prepared, 
consisted  of  about  76  per  cent,  of  nitro-glycerine  absorbed 
by  about  25  per  cent,  of  a  porous,  infusorial,  silicioos  earth 
found  in  Germany.  This  substance  is  now  furnished  to  the 
trade  in  cartridges  whose  charges  have  the  consistency  of  dry 
putty.  During  the  late  siege  of  Paris  attempts  were  made 
in  that  city  to  substitute  some  other  earth  for  that  used  in 
Germany.  The  most  efficient  absorbents  were  found  to  be 
silica,  tripoli,  alumina,  and  sugar.  None  of  these,  however, 
is  considered  to  be  so  efficient  as  the  Geiman  mineral.  The 
preparation  called  glypto-fractur  is  stated  to  be  a  secret  com- 
position, but  it  has  been  publicly  acknowledged  by  the  man- 
ufacturers that  the  material  is  a  modified  dynamite,  for 
which,  however,  special  merits  in  regard  to  safety  and  pow- 
er are  claimed.  It  is  difficult,  however,  to  conceive  that  it 
can  be  more  powerful  than  the  original  pure  dynamite,  from 
which  it  differs  principally  in  containing  a  larger  percent- 
age of  earths.  Pix)fessor  Abel  believes  that  Noble's  dynamite 
has  a  decided  superiority  over  glypto-fi*actur  in  respect  to 
the  retention  of  nitro-glycerine  at  different  temperatures. 
Exploding  nitro-glycerine  in  its  pure  or  liquid  form  is  pre- 
eminently dangerous,  and  therefore  only  likely  to  receive 
exceptional  application. 

Professor  Abel  makes  a  comparison  between  the  destruc- 
tive effects  of  dynamite  and  compressed  gun-cotton,  and  states 
that,  generally,  in  all  operations  where  rapid  destruction  is 
to  be  accomplished,  gunpowder  is  undoubtedly  inferior  to 
these  new  explosive  agents.  Not  only  would  a  much  larger 
quantity  of  powder  be  required  to  produce  similar  results, 
but  in  some  cases  it  would  be  impossible  to  perform  the 
same  operations.  In  tunneling  in  the  slate  quarries  of  North 
Wales,  a  work  that  costs  60  shillings  per  cubic  yard  for 
gunpowder  is  done  in  less  time  for  45  shillings  per  yard 
with  compressed  gun-cotton.  In  experiments  made  by  Mr. 
Hawkshaw,  it  was  found  that  a  detonation  of  gun-cotton 
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charges,  placed  Bimply  upon  the  surface  of  submerged  soft 
chalk  rocky  would  break  up  the  latter  so  as  to  facilitate  its 
rapid  removal  by  dredging,  the  rock  being  completely  disin- 
tegrated, or  pounded  into  a  plastic  mass  like  clay.  Com- 
paring the  effects  of  dynamite  containing  15  per  cent,  of  ni- 
tro-glycerine  with  those  of  gun-cotton,  the  two  materials 
appear  to  be  practically  on  an  equality,  weight  for  weight, 
but  the  results  furnished  by  either  of  them  are  accepted  as 
being  about  six  times  those  produced  by  gunpowder.  The 
most  prominent  advantage  of  dynamite  over  gun-cotton  is 
that  it  may  be  used  in  a  damp  hole  without  fear  of  its  miss- 
ing fire ;  while,  on  the  other  hand,  compressed  gun-cotton 
possesses  the  advantage  that  it  is  not  in  any  way  injurious 
to  handle,  is  not  at  all  affected  in  its  explosiveness  by  cold, 
and  may  be  preserved  for  any  length  of  time  without  dete- 
rioration in  its  damp  and  unignitable  state.  The  vapors 
evolved  from  the  explosion  of  either  of  these  are  decidedly 
more  objectionable  than  gunpowder  smoke. — Abel  on  JEbpbh 
Hve  Agents,  

AN  INGBNIOUS  AND  NEW  MOTOB. 

According  to  the  laws  of  the  mechanical  theory  of  heat, 
mechanical  work  can  be  produced  by  the  employment  of 
any  differences  whatever  of  heat ;  and  a  very  simple  device 
has  been  invented  by  Bernardi,  which  is  curious,  if  not  of 
industrial  value.  Two  glass  globes  are  united  by  thin  me- 
tallic arms  to  a  central  drum,  the  arms  being  bent  at  right 
angles  when  they  enter  the  globes.  The  globes  are  partly 
filled  with  ether.  An  axle  passes  through  the  central  drum 
in  such  a  way  that  as  it  revolves,  carrying  the  arm  and  the 
globes  with  it,  the  globes  successively  dip  into  a  basin  of 
cold  water.  Each  globe  is  covered  by  a  very  fine  network, 
which,  becoming  wet  in  that  part  of  its  revolution  that  carries 
it  below,  is  subsequently,  during  the  greater  part  of  its  rev- 
olution, exposed  to  the  air.  Evaporation  of  the  water  over 
the  exterior  of  the  network,  and  the  consequent  cooling  of 
the  globe,  causes  a  slight  condensation  of  ether  in  its  interior, 
more  of  which  is  supplied  from  the  opposite  globe  then  being 
immersed  in  water,  the  upper  or  exposed  globe  becomes  the 
heavier,  and  by  its  tendency  to  sink  keeps  the  axle  in  con- 
tinued but  slow  rotation,  which  does  not  cease  so  long  as 
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water  is  supplied  to  wet  the  globes.  A  nnmber  of  such 
pairs  of  globes  being  fastened  to  the  axle,  sufficient  force  is 
produced  to  turn  a  delicate  clock-work.  An  apparatus  con- 
structed by  Bernard],  with  globes  having  a  diameter  of  three 
fourths  of  an  inch,  and  with  arms  three  inches  long,  has 
worked  for  three  months  without  change ;  in  which  period 
he  calculates  that  the  quantity  of  heat  consumed  by  the 
apparatus  has  been  equivalent  to  sixty  revolutions  of  the 
wheel  per  day. — 13  -B,  III.,  80. 

THE  PYBOLETEB. 

A  new  apparatus  for  the  preservation  of  life  and  property 
from  fire  at  sea,  called  the  Pyroleter,  or  fire  destroyer,  was 
lately  tested  in  England.  A  barge  of  some  40  to  50  tons' 
burden  was  fitted  up  for  the  purpose  of  the  experiment. 
Along  the  entire  length  and  width  of  the  hold  cotton-waste, 
shavings,  and  small  wood  saturated  with  oil  and  naphtha  was 
placed  to  about  the  depth  of  two  feet,  and  ignited  on  a  given 
signal,  within  two  minutes  of  which  time  dense  volumes  of 
flame  and  smoke  issued  from  the  open  hatchways.  The 
hatchways  were  then  battened  down,  and  the  apparatus  being 
set  to  work,  the  flames  were  completely  extinguished  within 
four  minutes.  The  Pyroleter,  by  means  of  which  this  result 
was  eflected,  is  a  small  pump,  which  draws  from  tubs  placed 
on  each  side  of  it  simultaneous  supplies  of  diluted  hydro- 
chloric acid  and  a  solution  of  sodium  bicarbonate.  Both 
mixtures  then  meet  in  a  generator  and  instantaneously  pass 
into  a  separator,  whence  dry  carbonic  acid  gas  is  evolved, 
and  passes  through  fixed  pipes  to  the  locale  of  the  fire,  which 
it  speedily  suppresses.  The  chief  merit  of  the  invention  is 
that  a  fire  can  be  readily  extinguished  by  dry  gas  with  the 
assurance  of  no  damage  to  the  cargo  therefrom. 

ETCHING  IBON. 

Much  time  and  attention  has  been  devoted  by  Professor 
Kick,  of  Prague,  to  the  subject  of  etching  iron  with  acids. 
His  method  for  arriving  at  a  knowledge  of  the  quality  of 
iron  or  steel  is  not  a  new  one,  having  been  used  with  some 
success  for  a  long  time,  but  the  care  with  which  the  Pro- 
fessor has  conducted  his  experiments  makes  them  exceed- 
ingly valuable. 
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Some  kinds  of  iron  exhibit  what  is  known  as  the  passive 
state,  and  are-nnacted  upon  by  acids  until  this  state  has 
been  destroyed  by  heating.  The  surfaces  thus  prepared  are 
inclined  to  rust  very  soon.  After  a  series  of  experiments 
with  nitric,  sulphuric,  and  hydrochloric  acids,  and  etching  so- 
lutions of  copper  salts.  Professor  Kick  found  that  a  mixture 
of  equal  parts  of  hydrochloric  acid  and  water,  to  which  was 
added  a  trace  of  chloride  of  antimony  was  the  best  etching 
solution.  The  chloride  of  antimony  seems  to  render  the 
iron  less  inclined  to  rust,  so  that  after  washing  thoroughly 
in  warm  water,  and  applying  a  coat  of  Damar  varnish,  the 
etched  surface  may  be  preserved  quite  clean.  The  smooth 
surface  that  is  to  be  etched  is  surrounded  by  a  ridge  of  wax 
an  inch  high,  as  is  done  in  etching  copper  for  plates,  and  the 
acid  is  poured  into  the  disk  thus  formed.  At  a  temperature 
of  55^  to  65°  Fahr.  the  action  soon  begins,  as  shown  by  the 
gas  evolved ;  in  winter  the  etching  is  poor.  The  time  re- 
quired is  from  one  to  two  hours,  but  the  etching  should  go 
on  until  the  texture  is  visible.  Every  half-hour  the  acid  can 
be  poured  off  without  renewing  the  wax,  the  carbon  rinsed 
off,  and  the  surface  examined.  If  too  much  chloride  of  anti- 
mony is  added  to  the  acid,  a  black  precipitate  will  soon  form, 
which  can  easily  be  distinguished  from  the  carbon.  One 
drop  of  chloiide  of  antimony  to  the  quart  of  acid  is  snfScient. 
When  the  etching  is  finished  the  wax  rim  is  removed,  the 
iron  washed  first  in  water  containing  a  little  alkali,  then 
in  clean  water,  brushed,  dried,  and  varnished.  If  in  a  few 
hours  it  begins  to  rust,  the  varnish  should  be  removed  with 
turpentine,  which  will  also  take  off  the  rust,  and  then  var- 
nish again. 

The  appearance  of  different  kinds  of  iron,  when  etched,  is 
essentially  as  follows :  Soft  or  sinewy  wrought  iron  of  excel- 
lent quality  is  attacked  so  equally  by  the  acid,  and  so  little 
acid  is  separated,  even  after  several  hours'  action,  that  the 
surface  remains  bright  and  smooth.  Fine-grained  iron  acts 
the  same ;  the  surface  is  still  smoother,  but  a  little  darker. 
Coarse-grained  and  cold-short  iron  is  attacked  much  more 
violently  by  acid  than  tjiat  just  mentioned.  In  ten  minutes, 
especially  with  cold-short  iron,  the  surface  is  black.  After 
thirty  minutes  a  black  glass  can  be  washed  off,  and  the  surface 
will  remain  black  in  spite  of  repeated  washings,  and  exhibits 
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nnmeroas  little  molea.  Certain  parts  of  the  iron  are  nsnally 
eaten  deeper,  while  others,  although  black  and  porous,  offer 
more  resistance.  By  allowing  the  acid  to  act  for  an  hour  or 
so,  then  washing,  drying,  and  polishing  with  a  file,  a  distinct 
picture  is  obtained.  Malleable  cast  iron,  we  know,  rusts  more 
easily  than  wrought  iron,  and  it  is  an  interesting  fact  that 
the  action  of  acids  is  also  violent,  the  surface  being  attacked 
very  intensely.  Gray  pig-iron  acts  like  steel;  the  etched 
sur&ces  have  quite  a  uniform  gray  color.  In  puddled  steel 
the  color  of  the  etching  and  washing  is  gray,  with  a  uniform 
shade,  and  the  lines  are  scarcely  visible.  Cement  steel  has  a 
very  similar  appearance,  the  lines  being  very  weak.  In  Bes- 
semer and  cast  steel  the  surfaces  etched  are  of  a  perfectly 
uniform  gray  color,  with  few,  if  any,  uneven  places.  The 
softer  the  steel  the  lighter  the  color.  On  etching,  the  finest 
hair-like  fractures  are  rendered  prominent.  A  piece  of  steel, 
which  looked  perfect  before  etching,  afterward  exhibited  a 
hair-like  fracture  throughout  its  whole  length.  When  differ- 
ent kinds  of  iron  are  mixed,  the  acid  attacks  that  for  which 
it  has  the  greater  aflinity,  while  the  other  is  less  acted  upon 
than  if  it  were  alone.  Etching  is  exceedingly  valuable  to  all 
who  deal  largely  in  iron,  as  it  enables  them  to  determine 
with  comparative  accuracy  the  method  of  preparing  the  iron, 
as  in  the  case  of  rails,  etc.,  as  well  as  the  kinds  employed. 
—3  Aj  October  4, 1874, 623. 

SCHMITZ'S   REVOLVING   FCBXACE-BABS. 

The  London  Iron  speaks  with  much  approbation  of 
Schmitz's  Revolving  Furnace-bars,  in  which  the  ordinary 
straight  fire  bars  are  replaced,  singly  or  in  pairs,  by  hollow 
cylindrical  bars,  pierced  with  holes,  and  so  arranged  as  to 
be  easily  capable  of  revolution.  These  bars  rest  on  supports 
which  are  themselves  cylindrical  and  hollow,  and  are  sup- 
ported lengthwise  by  a  plate  beneath  the  door  of  the  fire^ 
box,  and  fitting  into  a  neck  made  at  the  near  end  of  the  bar. 
For  revolving  them  a  winch  is  inserted  in  the  hexagonal 
opening  in  the  front  end  of  the  bars,  by  which  they  are 
turned.  « 

The  lighting  of  the  furnace  is  performed  in  the  ordinary 
way,  and  the  furnace  door  can  be  kept  completely  closed, 
the  perforations  of  the  hollow  bars  supplying  as  much  air  as 
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IS  necessary,  and  to  a  much  greater  advantage,  as  it  passes 
directly  throagh  the  coal  instead  of  playing  on  the  top ;  and 
the  combustion  is  much  more  uniform  and  thorough.  At 
intervals  the  bar  is  turned  partly  round,  and  a  clear  surface 
free  from  slag  and  scale  is  presented  to  the  fuel.  The  ashes 
which  fall  through  the  perforations  of  the  grate  can  be  push- 
ed out  into  the  ash-pit,  thus  avoiding  the  necessity  of  raking 
down. 

Another  advantage  claimed  for  this  grate  is  that  a  larger 
charge  of  coal  can  be  put  into  the  furnace  than  usual,  thus 
avoiding  the  necessity  of  a  frequent  opening  of  the  front. 
In  an  experiment  by  the  Paris  Gas  Company  with  these 
bars,  the  fuel  used  was  an  agglomerated  coke  dust — which 
could  not  be  used  in  ordinary  furnaces — and  which  resulted 
in  complete  success,  and  by  which  it  was  claimed  that  a 
saving  of  26  per  cent,  was  made. — 8  Ay  April  24, 520. 

COBK  AS  A  NON-CONDUCTOB   OF  HEAT. 

Experiments  conducted  at  several  impoi'tant  works  in 
France,  during  a  number  of  months,  are  declared  to  have 
established  the  fact  that  cork  is  entitled  to  the  first  rank  as 
a  non-conducting  substance  well  adapted  for  the  purposes 
of  practice.  In  the  account  from  which  our  information  is 
derived,  it  is  said  that  after  eighteen  months  of  service  upon 
the  steam-pipes  of  sundry  establishments,  the  cork  remained 
intact,  and  had  suffered  no  practical  deterioration  of  quality. 
Although  the  durability  of  this  substance  had  been  proved 
before  by  the  buoys  which  are  subjected  to  the  severe  test 
of  a  partial  immersion  in  water  and  exposure  to  weather, 
its  ability  to  withstand  such  high  temperatures  as  those  of 
steam-heated  surfaces  required  experimental  demonstration. 
This  point,  according  to  our  authority,  has  been  satisfactorily 
settled.  In  addition  to  its  durability,  its  lightness,  the  readi- 
ness with  which  it  yields  so  as  to  surround  the  cylinders  or 
pipes,  the  facility  with  which  it  can  be  taken  down  and  put 
in  place  again  whenever  inspection  or  repairs  of  boilers  and 
pipes  require  it,  and  above  all  its  eminent  non-conducting 
powers,  entitle  it  to  the  first  rank  as  a  heat-saving  lining  to 
steam-pipes  and  for  related  applications.  The  engineera  of 
the  French  Navy,  after  a  lengthy  examination  of  its  merits, 
have,  according  to  accounts,  given  it  their  formal  approval  in 
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a  report  to  the  French  Admiralty.  In  view  of  the  deficien- 
cies of  most  of  the  materials  hitherto  employed  by  steam 
usera  for  the  above  purpose,  the  claims  of  cork  to  such  em- 
inent practical  utility  may  be  woith  an  examination. — La 
MeiaUurgie.  

THE  NEW  MONSTEB  CANNON  OF  ENGLAND. 

When  the  English  had  cast  their  cannon,  the  "  Woolwich 
Infant,"  of  35  tons,  it  was  supposed  that  the  limit  attain- 
able by  engineers  had  been  reached,  and  would  not  soon  be 
surpassed.  But  the  success  of  the  firat  infant  seems  to 
have  been  only  an  incentive,  and  now  the  world  is  aston- 
ished by  the  appearance  of  a  new  monstrous  cannon  of  81 
tons,  destined  to  form  a  part  of  the  armament  of  the  iron- 
clad Inflexible.  It  is  well  undei*stood,  even  by  those  not 
professional  engineers,  that  the  perfection  of  metallurgical 
processes  has  enabled  the  art  of  defense  to  keep  pace  with 
that  of  attack.  The  old  cannon  of  25  tons,  and  its  projectile 
of  VOO  pounds,  were  no  sooner  eclipsed  by  the  production  of 
heavier  iron-clads,  than  the  cannon  of  35  tons  was  made  in 
order  to  overcome  the  new  resistance.  No  sooner  was  the 
latter  ordnance  finished  than  the  Russians  constructed  an 
iron  defense  of  20  inches^  thickness,  on  which  the  d5-ton  can- 
non had  no  effect,  as  shown  by  the  experiments  at  Shoebury- 
ness  and  Woolwich.  It  became  then  urgent  to  construct  a 
new  type  of  cannon  more  powerful  than  its  predecessors, 
which  should  be  able  to  cope  with  the  defenses  of  the  Rus- 
sian monitors.  An  81 -ton  monster  is  accordingly  now  near- 
ly finished.  It  is  constructed  according  to  the  method  of 
Frazer,  which  differs  from  that  of  Armstrong  in  that  the 
fibres  of  the  hoops  around  the  breech  which  inclose  the 
steel  tube,  instead  of  being  placed  lengthwise  of  the  cannon, 
are  disposed  transversely  to  its  axis,  which  gives  the  metal 
greater  resistance  to  the  shock  of  explosion.  The  whole  is 
formed  of  seven  pieces:  five  hoops  of  forged  iron,  one  tube 
of  steel,  and  the  solid  breech  end.  Its  total  length  is  27 
feet;  its  calibre,  when  finished,  will  be  16 'inches,  but  the 
first  series  of  trials  will  be  made  with  a  calibre  of  15  inches, 
after  which  the  gun  will  be  still  further  bored  out  Its 
trial  will  take  place  in  July  at  Shoeburyness,  the  charge 
being  over  300  pounds  of  powder,  and  the  weight  of  the 
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projectile  over  1700  pounds.  Its  range  under  these  condi- 
tions is  estimated  to  be  about  six  miles,  and  the  force  of  the 
projectile  is  such  that  it  will  pierce  a  plate  of  iron  25  inches 
thick  at  a  distance  of  one  mile.  The  entire  equipment  of 
the  Inflexible  comprises  four  pieces  of  ordnance  of  this  same 
size.— 1 3  £,  III.,  1 00.  

CEMENT  FOR  MABBLE   AND   ALABASTER. 

We  find  in  the  JBuUetin  of  the  Chemical  Society  of  Paris 
the  followinor  formula  for  a  cement  for  marble  and  alabaster : 
12  parts  of  Portland  cement,  6  parts  slaked  lime,  6  parts  fine 
sand,  and  1  part  of  infusorial  earth  are  made  into  a  thick 
paste  with  silicate  of  soda  or  soluble  glass.  The  object  to 
be  cemented  does  not  require  to  be  heated.  It  sets  in  twen- 
ty-four hours,  and  the  fracture  can  not  be  readily  found. — 
lJ^,4;?n7  23, 185.  i 

PEEVENTING   INCRUSTATION  IN  STEAM-BOILERS. 

Among  the  many  devices  for  preventing  incrustation  in 
steam-boilers,  that  of  lining  them  with  thin  copper  plates  is 
said  to  be  very  effective.  In  certain  cases,  where  the  boiler 
had  strips  of  copper  placed  inside  of  it,  other  portions  not 
being  covered,  after  a  certain  time  it  was  found  that  the 
uncoated  portions  were  incrusted  five  and  six  times  as  much 
as  the  copper- lined,  the  copper  remaining  also  uncorroded. 
It  is  claimed  that  in  addition  to  the  diminished  amount  of 
incrustation  and  the  less  corrosion  of  the  copper,  the  vapor- 
ization is  more  complete,  and  that  there  is  a  corresponding 
saving  of  fuel. 

In  the  construction  of  a  boiler  to  be  lined  with  copper,  it  is 
stated,  and  not  without  reason,  that  the  weight  of  the  boiler 
is  considerably  reduced,  since  the  iron  plates  may  be  of  less 
thickness,  and  the  expense  thereby  diminished.  It  is  remark- 
ed, however,  that  the  question  still  remains  as  to  the  galvan- 
ic effect  of  the  contact  of  the  two  metals,  and  the  action  of 
waters  less  calcareous  but  more  acid  than  that  with  which  the 
experiments  referred  to  were  prosecuted. — 3  A^  June  6,  715. 

COPPER'  LINING  FOR  STEAM-BOILERS. 

The  editor  of  the  JSngineering  and  Mining  Journal^  in  re- 
ferring to  the  above  suggestion  of  using  a  lining  of  copper 
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for  the  protection  of  boilers  from  incrustation,  remarks  that 
sach  a  combination  has  been  found  very  injurionSy  on  ac- 
count of  the  galvanic  action  of  the  two  metals,  and  that 
more  satisfactory  experiments  are  required,  with  waters  of 
different  qualities,  particularly  with  the  acid  water  common 
in  coal-mines,  before  much  reliance  can  be  placed  upon  the 
so-called  improvement — Engineering  and  Mining  Journal^ 
June  26, 478.  

ELECTRIC  FUSES. 

A  series  of  memoirs  and  discussions  on  the  subject  of  elec- 
tric fuses  and  the  efficiency  of  torpedoes,  submarine  blasting 
operations,  etc.,  has  occupied  the  attention  of  the  Society  of 
Telegraphic  Engineers;  and  among  the  papers  presented, 
especial  interest  attaches  to  that  of  Professor  Abel,  on  ac- 
count of  his  extensive  experience  in  these  matters.  He 
holds  the  opinion  that  the  many  disappointments  and  acci- 
dents that  have  occurred  in  connection  with  electric  fuses 
are,  in  general,  not  to  be  attributed  to  the  electricity  nor 
to  the  fuses,  but  rather  to  the  carelessness  of  the  operatorsL 
It  can  always  be  shown  by  a  preliminary  calculation  wheth- 
er a  given  galvanic  battery  can  possibly  heat  a  fine  wire 
white  hot,  or  whether  it  will  fail  to  heat  it  hot  enough  to 
explode  the  fuse.  His  own  experiments  confiim  the  prac- 
tice of  some  American  constructors  of  torpedoes,  in  finding 
that  both  German-silver  and  platinum-silver  alloys  are  great- 
ly superior  to  platinum  in  regard  to  the  resistance  opposed 
to  the  passage  of  the  electric  currents,  and  consequently  de- 
velop greater  amounts  of  heat  for  wires  of  given  lengths  and 
diametera.  German  silver  is  superior  in  this  respect  to 
platinum  silver.  The  most  insidious  cause  of  failure  of  elec- 
tric fuses  is  found  in  the  corrosion  due  to  moisture ;  and  for 
the  construction  of  low  tension  fuses  the  wire  must  be  se- 
lected which  possesses  the  power  of  resisting  corrosion  when 
in  immediate  contact  with  the  material  of  which  the  fuse  is 
formed.  In  this  respect  German -silver  wires,  although  in- 
closed in  tubes,  were  found  to  deteriorate  very  slightly  dar- 
ing the  first  forty  days  of  their  exposure,  while  platinum-sil- 
ver wires  in  close  tubes  remained  constant  When  the  gun- 
powder is  wet,  the  German  silver  has  much  greater  liability 
to  corrosion.    The  charcoal  is  apparently  that  element  of 
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the  gunpowder  which  promotes  con*osion.  In  general,  the 
alloy  composed' of  one  third  platinum  and  two  thirds  silver 
is  superior  both  to  the  pai*e  platinum  and  to  the  German 
silver;  and  this  alloy  has  been  admitted  by  the  British  As- 
sociation Committee  as  the  material  for  the  reproduction  of 
standards  of  electrical  resistance.  An  alloy  of  platinum  and 
iridium  containing  seven  and  one-tenth  per  cent,  of  the  lat- 
ter metal,  proved  as  efficient  in  the  protection  of  sensitive 
fuses  as  the  finest  silver  platinum,  and  has  moreover  the  ad- 
vantage of  being  much  stronger,  and  more  reliable  as  re- 
gards uniformity  of  composition.  It  is,  however,  much  less 
fusible  than  the  platinum  silver,  so  that  the  latter  has  the 
advantage  when  a  large  number  of  branch  circuits  of  differ- 
ent lengths  are  to  be  fired  simultaneously.  The  larger  the 
percentage  of  iridium,  the  greater  the  resisting  power  of 
the  alloy.  An  equally  efficient  material  is  found  in  an  alloy 
of  silver  with  twenty-five  per  cent  of  palladium.  The  best 
method  of  constructing  a  fuse,  so  as  to  insure  a  thoroughly 
efficient  priming,  consists  in  preparing  a  very  fine  gun-cot- 
ton powder,  by  taking  dry  pulp  gun-cotton,  or  compressed 
gun-cotton  scraped  off  or  broken  up  to  powder,  and  sifting 
this  through  muslin.  The  dust  thus  obtained  is  intimately 
mixed,  by  means  of  a  feather  or  hair-pencil,  with  sufficient 
mealed  gunpowder,  or  detonating  powder,  to  make  it  flow 
readily  into  a  small  cavity.  When  the  breach  of  the  fuse 
has  been  fixed  in  position,  this  priming-paper  may  be  poured 
in,  and  made  to  surround  it. 

OBGAKIZATION  OF  THE  UNITED  STATES  BOARD  FOB  TESTING 

IRON  AND  STEEL. 

The  appointment  of  a  government  commission  for  the 
pui'pose  of  experimentally  determining  the  strength  and 
value  of  iron,  steel,  and  similar  materials  for  construction, 
has  been  refen*ed  to  upon  another  page,  in  a  note  stating 
generally  the  objects  which  it  was  the  problem  of  the  com- 
mission to  realize,  and  its  personnel.  In  purauance  of  the 
conditions  of  the  act  of  appointment,  the  commission  has 
met  and  organized  the  following  standing  committees  to 
take  charge  of  special  branches  of  their  work,  viz. : 

On  Abrasion  and  Wear  (A) :  R  H.  Thurston,  C.  E.,  chair- 
man ;  A.  L.  HoUey,  C.  E.,  Chief  Engineer  D.  Smith,  U.  S.  N. 

X2 
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Instructions, — ^To  examine  and  report  upon  the  abrasion  and 
wear  of  railway  wheels,  axles,  rails,  and  other  materials,  un- 
der  conditions  of  actual  nse. 

On  Abmob  Plate  (6) :  Lientenant-colonel  Q.  A.  Gillmore, 
U.  S.  A.,  chairman ;  A.  L  Holley,  C.  E. ;  R  H.Thar8ton,  C.  E. 
Instructions. — ^To  make  tests  of  armor  plate,  and  to  collect 
data  deiived  from  experiments  already  made  to  determine 
the  characteristics  of  metal  snitable  for  snch  use. 

On  Chemical  Reseabch  (C)  :  A.  L.  Holley,  C.  K,  chair- 
man ;  R.  H.  Thurston,  C.  K  Instructions. — To  plan  and  con- 
duct investisrations  of  mutual  relations  of  the  chemical  and 
mechanical  properties  of  metals. 

On  Chains  and  Wikb  Ropes  (D)  :  Commander  L.  A. 
Beardslee,  U.  S.  N.,  chairman ;  Lieutenant-colonel  Q.  A.  Gill- 
more,  F.  S.  A. ;  Chief  Engineer  D.  Smith,  U.  S.  N.  Instruc- 
tions.— ^To  determine  the  character  of  iron  best  adapted  for 
chain  cables,  the  best  form  and  proportions  of  link,  and  the 
qualities  of  metal  used  in  the  manufacture  of  iron  and  steel 
wire-rope. 

On  Cobrosion  op  Metai^  (E)  :  W.  Sooy  Smith,  C.  E., 
chairman ;  Lieutenant-colonel  Q.  A.  Gillmore,  U.  S.  A ;  Com- 
mander L.  Beardslee,  U.  S.  N.  Instructions. — To  inyesti- 
gate  the  subject  of  the  corrosion  of  metals  under  the  condi- 
tions of  actual  nse. 

On  the  Effects  of  Tempebatube  (F)  :  R  H.  Thurston, 
C.  K,  chairman ;  Lieutenant-colonel  Q.  A.  Gillmore,  U.  S.  A. ; 
Commander  L.  A.  Beardslee,  TJ.  S.  K  Instructions. — ^To  in- 
vestigate the  effects  of  variations  of  temperature  upon  the 
strength  and  other  qualities  of  iron,  steel,  and  other  metals. 

On  Gibdees  and  Columns  (G)  :  W.  Sooy  Smith,  C.  E., 
chairman;  Lieutenant-colonel  Q.  A. Gillmore, U.S. A.;  Chief 
Engineer  D.  Smith,  U.  S.  N.  Instructions. — To  arrange  and 
conduct  experiments  to  determine  the  laws  of  resistance  of 
beams,  girders,  and  columns  to  change  of  form  and  fract- 
ure. 

On  Ibon,  Malleable  (H)  :  Commander  L.  A.  Beardslee, 
•U.  S.  K,  chairman ;  W.  Sooy  Smith,  C.  E.;  A.  L.  Holley,  C.  E. 
Instructions. — ^To  examine  and  report  upon  the  mechanical 
and  physical  properties  of  wrought  iron. 

On  Ibon,  Cast  (I) :  Lieutenant  -  colonel  Q.  A.  Gillmore, 
U.  S.  A.,  chairman ;  R.  H.  Thureton,  C.  E. ;  Chief  Engineer  D. 
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Smitb,U.  S.  N.  Instructions, — ^To  consider  and  report  upon 
the  mechanical  and  physical  properties  of  cast  iron. 

On  Metallic  Allots  (J) :  li.  H.  Thurston,  C  E.,  chair- 
man ;  Commander  L.  A.  Beardslee,  U.  S.  N. ;  Chief  Engineer 
D.  Smith,  U.  S.  N.  Instructions. — ^To  assume  charge  of  a  se- 
ries of  experiments  on  the  characteristics  of  alloys,  and  an 
investigation  of  the  laws  of  combination. 

On  Obthogonal  Simultaneous  Strains  (K)  :  W.  Sooy 
Smith,  C.  E.,  chairman ;  Commander  L.  A.  Beardslee,  U.  S.  N. ; 
R.  H.  Thurston,  C.  K  Instructions. — ^To  plan  and  conduct  a 
series  of  experiments  on  simultaneous  orthogonal  strains, 
with  a  view  to  the  determination  of  laws. 

On  Physical  Phenomena  (L)  :  W.  Sooy  Smith,  C.  R, 
chairman ;  A.  L.  HoUey,  C.  E. ;  R.  H.  Thurston,  C.  E.  In- 
structiofis. — ^To  make  a  special  investigation  of  the  physical 
phenomena  accompanying  the  distortion  and  rupture  of  ma- 
terials. 

On  Re-Hbatino  and  Re-Rolung  (M)  :  Commander  L.  A. 
Beardslee,  U.  S.  N.,  chairman;  Chief  Engineer  D.  Smith, 
U.  S.  N. ;  W.  Sooy  Smith,  C.  K  Instructions. — To  observe 
and  to  experiment  upon  the  effects  of  re-heating  and  re-roll- 
ing, or  otherwise  re-working,  of  hammering  as  compared 
with  rolling,  and  of  annealing  the  metals. 

On  Steels  Pboduced  by  Modebn  Pbocesses  (N)  :  A.  L. 
HoUey,  C.  E,  chairman ;  Chief  Engineer  D,  Smith,  U.  S.  N. ; 
W.  Sooy  Smith,  C.  E.  Instructions.  —  To  investigate  the 
constitution  and  characteristics  of  steels  made  by  the  Besse- 
mer and  other  modem  methods. 

On  Steel  for  Tools  (O)  :  Chief  Engineer  D.  Smith, 
U.  S.  N.,  chairman ;  Commander  Beardslee,  U.  S.  N. ;  W.  Sooy 
Smith,  U.  S.  N".  Instructions. — ^To  determine  the  constitu- 
tion and  characteristics  and  the  special  adaptation  of  steels 
used  for  tools. 

The  secretary  of  the  board  announces  that  special  re- 
searches have  been  assigned  to  the  committees  of  the  board 
in  the  interval  during  which  the  regular  work  of  the  board 
is  delayed  by  the  preparation  of  the  necessary  testing  ma- 
chinery, and  during  such  periods  of  leisure  as  may  after- 
ward occur.  Furthermore,  that  the  investigations  will  be 
conducted  with  critical  and  scientific  accuracy,  and  will  for 
a  while  consist  in  the  minute  finalysis  of  a  limited  number 
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of  specimens,  and  the  precise  detennination  of  mechanical 
and  physical  properties,  with  a  view  to  the  deduction  and 
enunciation  of  laws  connecting  them  with  the  phenomena  of 
resistance  to  flexure,  distortion,  and  rupture.  Subsequently 
the  board  will  enter  upon  more  general  investigations,  test- 
ing such  specimens  as  may  be  forwarded  to  the  president, 
or  such  as  it  may  be  determined  to  purchase  in  open  mar- 
ket. Immediately  upon  the  completion  of  the  apparatus 
ordered,  circulars  will  be  published  giving  detailed  instruc- 
tions relative  to  the  preparation  of  specimens  for  testing, 
and  setting  forth  minutely  the  information  which  will  be  de- 
manded previous  to  their  acceptance. 

Engineers,  scientists,  and  manufacturers  throughout  the 
country  are  warmly  urged  to  second  the  efforts  of  the  com- 
mission by  imparting  any  information  in  their  possession. 
Those  wishing  to  aid  the  work  can  procure  the  fullest  in- 
formation by  addressing  the  secretary,  Professor  R.  H« 
Thurston,  Hoboken,  New  Jersey. 

TH£  STRBKGTH   OF  CEMENTS  AND  HOBTABS. 

Surgeon  R  Nicholson,  of  Bangalore,  India,  says  that  hav- 
ing completed  his  cement-testing  machine,  he  hsis  made  a  se- 
ries of  experiments  with  a  view  of  ascertaining  what  results 
are  given  by  it,  not  only  with  the  ordinary  materials,  brick, 
lime,  and  sand,  but  such  new  material  as  might  be  presented. 
These  experiments,  which  have  extended  over  a  very  con- 
siderable period,  embraced  a  large  range  of  substances,  and 
are  especially  instructive  in  respect  to  hydraulic  mortars 
and  lime.  He  says  that  the  addition  of  raw  sugar  {or  Jag- 
gery) to  the  shell-lime  mortars  made  at  Madras  has  often 
been  mentioned,  but  the  rationale  of  its  employment  is  gen- 
erally not  correctly  given.  By  some  the  advantage  of  sugar 
is  ascribed  to  its  influence  in  retarding  setting.  By  others 
it  is  stated  that  the  bad  qualities  of  fat  limes  may  be,  in 
some  degree,  corrected  by  sugar,  as  its  influence  is  very 
marked  in  the  first  solidification  of  the  mortar.  Captain 
Smith  says  that  mortars  made  of  calcined  shells  have  stood 
the  action  of  the  weather  for  centuries  because  of  the  mixt- 
ure o{  jaggery  in  their  composition.  Mr.  Nicholson's  own 
experiments  confirm  those  of  Captain  Smith  in  showing  that, 
while  some  increase  of  strength  doubtless  attends  the  use 
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of  sugar,  it  is  not  so  great  as  has  been  supposed.  The  ben- 
eficial action  of  sugar  is,  he  considers,  to  be  found  in  the 
greatly  increased  solubility  of  lime  in  the  saccharine  solu* 
tion.  While  water  dissolves  only  about  one  tenth  of  one 
per  cent,  of  lime,  a  moderately  strong  solution  of  sugar  will 
dissolve  as  much  as  thre#  per  cent.  It  is  evident  that  the 
desiccation  of  the  sugar  solution  will  tend  to  strengthen 
mortar  by  allowing  the  lime  to  crystallize.  Ultimately  the 
sugar  probably  becomes  converted  into  carbonic  acid  and 
water,  which  circumstance  tends  to  strengthen  the  intenor 
of  the  mortar.  In  the  case  of  mortar  made  simply  of  sand 
and  fat  limes,  its  slight  strength  is  due  almost  entirely  to 
simple  association,  and  it  is  destitute  of  the  setting  princi- 
ple possessed  by  the  mortar  of  soorkee  and  fat  lime.  The 
strongest  cement  tested  by  him  is  that  made  of  soorkee  and 
lime  (soorkee  being  a  name  given  to  an  srti^cisA  piezzuolana 
made  by  pounding  brick  or  other  forms  of  buined  clay). 
This  cement  is  at  least  four  times  as  strong  as  either  pure 
lime  or  lime  mixed  with  sand.  Its  cost  is  not  greater  than 
ordinary  mortar,  since  it  can  be  mixed  with  twice  its  volume 
of  sand,  and  its  plastic  nature  permits  of  joints  being  made 
with  it,  consuming  less  than  half  the  quantity  which  would 
be  used  in  the  case  of  sand  and  mortar;  so  that  it  becomes 
advantageous  to  use  fine  bricks  that  have  fairly  true  surfaces, 
fitting  each  other  closely.  The  soorkee  cement  answers  well 
for  plastering ;  and,  in  order  to  shorten  the  time  required  by 
the  soorkee  cement  to  set,  a  process  has  been  employed  by 
Surgeon  Nicholson  for  preparing  the  clay  in  some  way  which 
will  render  it  more  easily  decomposable  when  mixed  with 
lime. — iVo/I  I*ape7i  on  Indian  JEkgineenng^  1876, 61. 

CONSTBUCTION  OF  STEEL  VESSELS  TO  BESIST  PBESSUBB. 

Mr.  Walter  N.  Hill,  chemist  to  the  Torpedo  Station  at 
Newport,  states  that  in  the  course  of  their  experiments  it 
has  been  found  necessary  to  pay  especial  attention  to  the 
construction  of  strong  vessels  for  containing  liquid  carbonic- 
acid  gas.  This  gas  at  the  temperature  of  —4*'  Fahr.  exerts  a 
pressure  of  322  pounds  to  the  square  inch,  but  at  94°  Fahr. 
its  pressure  amounts  to  1200  pounds  to  the  square  inch. 
The  first  flasks  supplied  to  the  station  by  Mr.  Lay  (the  in- 
ventor of  the  torpedo)  were  stated  to  have  all  been  ex- 
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posed  to  a  test  of  2000  pounds  hydraulic  pressure,  and  were  i 

supposed  to  be  sufficiently  strong  for  the  strains  that  they  ■ 

would  be  called  upon  to  bear.  The  flasks  having  burst,  how- 
ever, in  the  coui*se  of  the  experiments  of  the  firat  day,  it  be- 
came necessary  to  thoroughly  examine  the  methods  of  con- 
struction. The  holders,  as  made  by  Mr.  Lay,  were,  it  seems, 
at  the  higher  temperatures  of  the  contained  gas,  subjected  to  , 

pressures  such  that  the  strain  on  the  iron  was  more  than  one  ' 

third,  and  sometimes  one  half  the  possible  strength  of  the 
material.    The  chances  of  flaws  in  the  metal,  and  the  devel-  \ 

opment  of  weakness  under  strain,  are  too  great  to  allow  of  ' 

working  so  close  to  the  limit.  Soft  iron,  in  fact,  is  not  a 
good  material  for  the  construction  of  flasks  to  be  submitted 
to  great  strains,  which  often  increase  suddenly.  Two  meth- 
ods were  proposed  in  making  new  flasks ;  one  of  which  was 
the  construction  of  a  flask  of  copper  deposited  by  electricity, 
thus  getting  a  vessel  without  joints.  The  other  plan  con- 
templated the  use  of  soft  iron,  but  by  a  mode  of  construction 
which  seems  to  bo  much  better  than  the  one  employed  by 
Mr.  Lay.  Subsequently  a  new  and  superior  process  was  de- 
vised and  adopted  to  the  exclusion  of  all  others,  and  this 
was  the  result  of  the  combined  skill  of  Messrs.  Matthews 
and  Hill.  Experiments  had  to  be  made  in  order  to  find  out 
the  best  methods  of  manufacture;  but  eventually  flasks  were 
made  to  contain  liquid  acid  which. proved  entirely  satisfac- 
tory. These  are  cylinders  with  round  heads^  each  cylinder 
being  provided  with  one  valve  in  the  centre  of  one  head. 
When  in  place  in  the  torpedo,  the  cylinders  lie  upon  their 
sides,  and  a  tube  leads  from  the  opening  controlled  by  the 
valve  into  the  interior  of  the  cylinder,  being  there  turned  up 
against  the  upper  side,  and  in  this  way  only  the  gas  can  pass 
out  when  the  valve  is  opened.  Each  torpedo  is  provided 
with  four  cylinders,  two  of  them  seven  feet  long,  one  five, 
and  the  other  four  feet  long.  The  outside  diameter  of  each 
is  twelve  inches.  They  are  made  of  the  finest  sheet  steel, 
nearly  one  twentieth  of  an  inch  thick,  in  successive  layers 
which  ai*e  firmly  fastened  together  with  pure  tin.  The  cyl- 
indrical portions  of  the  flasks  are  made  by  rolling  up  a  sheet 
of  steel,  of  the  proper  length,  into  a  cylinder.  Another  sheet, 
somewhat  longer,  is  rolled  into  a  similar  cylinder,  which  is 
slipped  half  over  the  length  of  the  first.     A  third,  fourth,  etc.. 
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similar  cylinders  are  then  slipped  successively  over  and  into 
each  other  until  one  is  built  up  as  thick  and  as  long  as  may 
be  required.  The  flasks  in  question  were  made  in  four  lay- 
el's.  The  loose  shells  thus  put  together  are  fastened  into  a 
solid  cylinder  by  means  of  pure  tin,  which  is  melted  and 
worked  in  from  the  inside  with  the  aid  of  gas  blow-pipes. 
The  particular  diameter  given  to  these  flasks  is  less  than  that 
which  would  have  been  adopted  had  not  Mr.  Matthews  had 
facilities  for  making  this  size  only,  he  having  been  for  a  num- 
ber of  years  engaged  in  making  similar  soda-water  resei'voirs 
of  sheet  steel  soldered  with  tin.  There  would,  however,  be 
no  serious  difficulty  in  the  way  of  making  such  cylinders  of 
any  required  diameter.  All  of  the  flasks  furnished  by  Mr. 
Matthews  were  to  bear  2000  pounds  to  the  square  inch,  and, 
in  addition,  an  extra  flask  was  ordered  to  be  made  exactly  like 
the  other,  and  to  be  tested  to  destruction.  This  flask  gave 
way  under  a  pressure  of  3136  pounds.  The  iniptnre  consisted 
of  the  tearing  of  the  sheets  irregularly  without  regard  to  the 
joints.  The  heads  and  the  junctions  of  the  heads  to  the 
body  were  not  aflected.  In  every  respect  this  form  of  holder 
seems  to  combine  strength  with  the  assurance  of  freedom  from 
hidden  flaws. — Pamphlet  by  W.N, Hilly Newporty  1875. 

THE  THBUST  OF  EMBANKMBKTB. 

Professor  Boussinesq  has  communicated  to  the  Royal  Acad- 
emy of  Belgium  a  theoretical  essay  on  the  elastic  equilibrium 
of  masses  of  powder,  and  on  the  pressure  of  earths  devoid  of 
cohesion.  These  investigations  bear  directly  upon  the  ques- 
tion of  the  determination  of  the  thickness  necessary  to  be  given 
to  a  wall  destined  to  sustain  the  pressure  of  an  embankment 
of  earth.  The  problems  in  question  were  firat  resolved  ap- 
proximately by  Coulomb  in  1873,  and  very  many  distinguish- 
ed inquirers  have,  since  his  time,  occupied  themselves  with 
this  important  subject.  Most  of  these  have  assumed  the  fol- 
lowing hypotheses :  viz.,  that  the  wall,  when  it  is  overturned, 
is  borne  down  by  a  prism  of  earth,  which  with  the  wall  slides 
over  the  remaining  earth  and  the  lower  portions  of  the  wall  in 
a  direction  parallel  to  the  plane  of  rupture.  Coulomb's  so- 
lution of  the  question  dispenses  with  the  above  hypothesis, 
which  is, in  fact,  generally  inconsistent  with  actual  experience, 
but  assumes  that  at  the  commencement  of  the  rupture  of  the 
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wall  or  earth  there  was  an  eqailihrinm  existing  between  the 
friction  of  the  components  of  the  embankment  and  the  press- 
ure due  to  their  weight.  Boussinesq  has,  however,  resolved 
the  problem  under  the  supposition  that  the  embankment  of 
earth  does  actually  exert  a  pressure  over  and  above  that 
which  is  exerted  by  the  friction,  and  that  it  is  only  because 
this  pressure  was  superior  to  the  resistance  offered  by  the 
wall  that  the  overturning  has  been  able  to  begin;  and  he 
has  determined,  in  general,  the  laws  of  the  pressure  exerted 
by  embankments,  or  by  any  pulverulent  matter  in  a  static 
condition,  which  precedes  the  rupture  of  equilibrium.  In 
his  investigations  he  has  considered  all  the  pressure  which 
can  arise  from,  and  to  a  certain  extent  depend  upon,  small 
deformations  in  every  elastic  atom  of  the  mass.  Pulverulent 
matter  is,  therefore,  considered  by  him  as  another  important 
form  of  matter,  different  from  gas,.solid  or  liquid,  which  un- 
der pressure  evidently  becomes  endowed  with  a  certain  rigid- 
ity, like  solids,  but  which,  when  it  ceases  to  be  compressed, 
becomes  a  fluid. — Bull  Acad,  JRoyale  de  Belgique^  1875, 63. 

presebvahon  of  habbobs  and  boadsteads. 

The  remarkable  labors  of  Captain  Cialdi,  of  the  Italian 
Navy,  relative  to  the  theory  of  the  movements  of  the  water 
of  the  ocean  during  storms,  and  the  effect  of  waves  upon  the 
transportation  of  material,  altering  the  character  of  harbors, 
etc.,  having  been  previously  noticed,  we  have  now  to  record 
the  appearance  of  a  smaller  work  by  him  on  the  construction 
of  the  ports  of  the  Mediterranean.  In  reference  to  Port  Said, 
situated  at  the  northern  opening  of  the  Suez  Canal,  he  sug- 
gests that,  instead  of  constructing  two  complete  jetties,  it 
would  be  better  to  have  a  large  trough  or  opening  in  the 
longer  one,  in  such  a  position  that  the  currents  thereby  in- 
duced shall  carry  away  the  alluvial  matter,  and  deposit  it  in 
another  portion  of  the  channel.  Tessan,  a  member  of  the 
Academy  of  Science  at  Paris,  having  perceived  the  ration- 
ality of  this  suggestion,  urged  that  it  should  be  put  to  the 
trial ;  but  it  was  not  done,  and  already  a  great  inconvenience 
has  been  felt  in  the  filling  up  of  the  ship  channel.  The  en- 
gineer in  charge  of  the  hydraulic  works  of  the  Canal  Com- 
pany proposes  now  to  prolong  his  jetties,  in  order  to  regain 
the  depth  of  twenty-nine  feet  of  water;  but  in  future  years 
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it  is  evident  that  analogous  conditions  will  prevail,  and  it 
will  eventnally  be  necessary  either  to  resort  to  dredging  or 
to  adopt  Cialdi's  recommendation. 

In  his  work  on  the  Mediterranean  ports,  Cialdi  has  sought 
to  determine  the  principal  dimensions  of  the  poi-t  that  shall 
have  a  given  annual  tonnage.  His  formulas  permit  him  to 
calculate  very  nearly  the  development  of  the  quays  and  sur- 
face of  the  harbor,  and  that  of  the  outer  harbor  or  roadstead. 
As  to  the  mode  of  construction,  he  discusses  the  relative 
convenience  of  systems  whose  foundations  have  solid  stone 
blocks  or  loose  masses.  The  latter  has  been  often  employed 
in  France,  especially  for  the  moles  at  Cherbourg  and  the  jet- 
ties of  Marseilles  and  Algiers,  where,  in  order  to  oppose  the 
formidable  action  of  the  ocean,  blocks  of  nine  hundred  cubic 
feet  have  been  employed.  This  method  has  the  inconvenience 
of  requiring  considerable  time  before  the  mass  has  entirely 
settled.  This  has  been  avoided  in  the  construction  of  the 
port  of  Dover,  in  England,  by  placing  the  blocks  in  a  regular 
position  under  the  water  by  the  aid  of  the  denick.  In  his 
plan  for  developing  the  harbor  of  Ci vita  Vecchia,  one  of  the 
most  important  commercial  ports  of  Italy,  Cialdi  proposes  to 
combine  the- two  systems  by  employing  two  moles  and  a 
breakwater.  At  present  this  port  has  a  jetty  arranged  like 
the  grand  dike  of  Cherbourg,  allowing  two  entrances,  so 
that,  according  to  the  prevailing  wind,  a  ship  can  choose 
either  the  one  or  the  other. — 13  B^  III.,  198. 

THB   BVAPOBATION  OF  WATEB  IN  STBAH-BOILBBS. 

A  number  of  experiments  have  been  made  by  the  engi- 
neers of  the  Northern  Railway  of  France  on  the  evaporation 
value  of  the  different  parts  of  a  locomotive  boiler  divided 
into  five  compartments.  Each  compartment  held  seventy 
gallons  of  water,  and  was  fed  from  a  gauged  tank  by  a 
special  pump.  The  compartments  themselves  comprised 
the  fire-box  and  four  other  smaller  sections  of  tubing,  each 
of  them  three  feet  long,  with  one  hundred  and  seventy-nine 
square  feet  of  surface,  while  the  fire-box  has  seventy-seven 
square  feet  of  surface.  The  results  confirm  the  fact,  already 
established  by  Williams  and  by  Graham,  that  the  evapora- 
tive performance  of  the  tube  surface  diminishes  rapidly  with 
the  distance  from  the  fire-box.    Havrez,  by  careful  analy- 
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sis  and  by  experimental  data,  establishes  the  following  law : 
The  quantities  of  water  evaporated  by  consecutive  equal 
lengths  of  tubes  diminished  in  geometrical  progression,  if 
the  distance  from  the  source  increased  in  arithmetical  pro- 
gression ;  from  which  it  follows  that  the  ratio  between  the 
quantities  of  water  evaporated  by  consecutive  equal  lengths 
of  tubing  is  a  constant  number.  The  point  at  which  this 
law  begins  to  prevail  is  that  at  which  the  radiation  of  heat 
from  the  fuel  ceases,  whei*e  heat  is  communicated  to  the 
water  by  conduction  alone.  And  it  appears  from  observa- 
tions that  in  locomotive  boilers  the  evaporation  diminishes 
by  nearly  one  half  at  each  interval  of  one  meter,  or  from 
yard  to  yard ;  in  other  words,  the  constant  ratio  is  one  hal£ 
For  large  boilers,  Havrez  concludes  that  the  value  of  the 
ratio  varies  between  0.5  and  0.7,  but  for  very  small  boilers 
it  may  fall  below  0.6. — Proceedings  of  Institution  of  Oivil 
Ungineers^  XXXIX.J  398. 

CARBONIC  ACID   FOB   EZTINGUISHIXG  FIRES  IN  MIXES  AKD 

ON  SHIPS. 

The  problem  of  the  best  method  of  extinguishing  fires  in 
coal-mines  and  on  shipboard  seems  likely  to  have  received 
a  practical  solution  in  recent  experiments  at  the  Torpedo 
Station  at  Newport,  Rhode  Island,  as  communicated  to  the 
American  Chemist  by  Lieutenant  Barber,  of  the  Navy,  who, 
after  a  careful  consideration  of  the  subject,  is  decidedly  of 
the  opinion  that  liquefied  carbonic-acid  gas  is  the  only  sat- 
isfactory, while  at  the  same  time  perfectly  efficient  applica- 
tion. 

His  plan  for  treating  fires  on  shipboard  is  to  have  a  flask 
or  flasks,  about  three  feet  in  length  and  one  foot  in  diam- 
eter, at  some  suitable  locality  on  the  spar-deck  or  elsewhere, 
containing  about  one  hundred  pounds  of  the  gas  in  a  liquid 
condition.  From  the  top  or  upper  side  of  the  flask  a  small 
iron  pipe  is  to  be  permanently  fitted  along  the  water-ways 
(or  just  under  the  main-deck)  throughout  the  entire  length 
of  the  ship.  From  this  main  pipe,  at  suitable  intervals,  are 
branch  pipes  at  right  angles  to  the  main,  passing  down  next 
the  skin  to  every  store-room  and  hold  of  the  ship ;  so  that 
each  compartment  of  the  vessel  shall  have  its  own  pipe  or 
pipes,  reaching  from  its  bottom  to  the  main  pipe  at  the  spar- 


> 
I 


L.  MECHANICS  AND  ENGINEERING.  499 

deck  There  is  to  be  a  cock  in  the  main  pipe  near  the  gaa 
flask,  and  one  in  each  branch  pipe  near  the  main,  any  one  of 
which  can  be  turned  from  the  spar-deck. 

On  the  alarm  of  fire  the  hatches  are  to  be  battened  down, 
the  cock  in  the  branch  pipe  leading  to  the  compartment 
where  the  fire  is  discovered  is  to  be  opened,  and  also  the 
cock  in  the  main  next  the  gas  flask.  The  liquid  gas,  which 
is  under  a  heavy  pressure  in  the  flask,  passes  out  through 
the  pipe  in  the  form  of  vapor  as  soon  as  the  pressure  is  re- 
lieved by  turning  the  main  cock,  and  is  driven  in  an  instant 
by  the  great  pressure  behind  it  to  the  compartment  to  which 
it  is  admitted.  Arrived  at  this  point,  and  being  one  and  a 
half  times  as  heavy  as  air,  it  fills  the  compartment  from  the 
bottom  up,  without  being  diluted  with  the  air,  and  produces 
intense  cold  by  its  expansion  at  the  same  time;  while  the 
pressure  with  which  it  enters  forces  it  into  all  the  interstices 
in  the  cargo,  driving  out  every  particle  of  the  air,  which 
will  all  escape  from  the  top,  as  no  compartment  on  board 
ship  is  perfectly  air-tight.  Knowing,  then,  the  cnbio  con- 
tents of  any  compartment,  and  the  cubic  space  occupied  by 
the  cargo  in  it,  sufficient  gas  can  be  admitted  to  render  it 
absolutely  certain  that  no  fire  can  exist  there  without  the 
necessity  of  opening  the  hatches  to  see  if  the  fire  is  out,  until 
such  time  shall  have  elapsed  as  to  render  it  perfectly  safe 
to  do  so.  By  shutting  the  cock  in  the  main  pipe  the  re- 
mainder of  the  gas  is  kept  from  vaporizing  until  such  time 
as  it  may  be  required. 

On  arriving  in  port,  the  flask  is  disconnected  from  its  pipe 
and  sent  to  the  gas  manufactory,  where  it  can  be  refilled  in 
a  couple  of  hours,  and  on  being  returned  is  set  up  and  con- 
nected in  its  usual  place.  Should  no  fire  occur,  the  appara- 
tus can  remain  intact  for  an  indefinite  length  of  time,  except 
to  see  that  the  cocks  are  in  working  order  occasionally. 
The  liquid  is  entirely  non-corrosive  in  its  character,  and  the 
vapor  is  not  injurious  to  any  class  of  cargo,  while  it  is,  per- 
liaps,  the  only  substance  that  will  permanently  suppress  the 
most  advanced  state  pf  combustion  in  a  cargo  of  coal. 

Lieutenant  Barber  remarks  that,  as  is  well  known,  car- 
bonic-acid gas  is  the  effective  substance  in  the  ^^Babcock" 
and  other  patent  fire-extinguishers,  but  in  them  it  is  produced 
on  the  spot  by  the  action  of  an  acid  on  marble  dust,  or  the 
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bicarbonate  of  soda,  and  the  supply  of  gas  is  quite  limited ; 
and,  before  the  machine  can  be  used  again,  it  must  be  cleaned 
out  and  re-charged.  One  pound  of  the  liquid  is  equivalent 
to  about  eight  cubic  feet  of  pure  gas ;  and  any  quantity  can 
be  carried,  as  already  stated,  and  kept  indefinitely  for  time- 
ly use. 

Until  lately  the  use  of  liquid  carbonic-acid  gas,  on  a  large 
scale,  has  been  prevented  by  two  difficulties :  first,  the  want 
of  an  apparatus  capable  of  producing  a  large  quantity  in 
a  short  time  and  at  a  low  cost ;  second,  the  want  of  suit- 
able vessels  to  contain  it  at  low  tempeititures.  Mr.  W.  N*. 
Hill,  chemist  of  the  Newport  Torpedo  Station,  has  devised 
an  apparatus,  now  in  successful  operation,  which  produces 
forty  pounds  of  liquid  gas  per  hour,  at  a  cost  of  only  fifteen 
cents  per  pound.  To  contain  the  gas  Mr.  John  Matthews 
manufactures  steel  flasks  of  about  the  dimensions  mention- 
ed, which  weigh  but  little  over  three  hundred  pounds,  and 
which  have  frequently  been  tested  to  two  thousand  pounds 
per  square  inch,  hydraulic  pressure.  These  are  made  of 
sheets  of  steel  rolled  up  one  within  the  other,  the  outer  one 
being  riveted,  while  all  spaces  between  the  sheets  are  filled 
with  pure  tin.  Thinner  flasks,  consisting  of  only  one  thick- 
ness of  one  sixteenth  of  an  inch  of  sheet  steel,  are  made  by 
Mr.  Matthews  for  soda  -  water  purposes.  They  are  carried 
constantly  about  the  city  of  New  Y6rk,  and  not  one,  so  far, 
has  buret. 

Lieutenant  Barber  states  that  Mr.  Hill  is  about  publishing 
a  work  which  will  give  a  full  description  of  the  manner  of 
preparing  the  gas  and  of  applying  it ;  as  also  the  method  of 
forming  the  flasks  and  fitting  them  for  the  required  applica- 
tion. 

It  is  quite  probable  that  this  principle  will,  in  time,  be 
adopted  for  extinguishing  fires  in  burning  buildings,  as 
more  effective  in  quicker  time,  and  involving  no  damage 
from  water. — 7  D^  May^  395. 

SUCCESSFUL  SCIENTIFIC  BALLOONING. 

• 

The  French  Society  for  aerial  navigation  decided  that  its 
programme  during  1875  should  consist  principally  of  two 
aerial  voyages  with  the  aid  of  the  balloon  Zenith^  containing 
three  thousand  cubic  meters,  the  first  voyage  to  be  of  long 
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duration  and  the  second  of  great  altitude.  The  latter 
voyage  and  its  disastrous  consequences  have  already  been 
noticed,  and,  in  fact,  so  preoccupied  the  attention  of  the 
world  that  we  are  apt  to  lose  sight  of  the  importance  of  its 
predecessor,  whose  duration  of  twenty-two  hours  and  forty 
minutes  places  it  among  the  most  remarkable  voyages  on 
record.  Throughout  the  whole  of  this  voyage  the  members 
of  the  expedition  carried  on,  without  interruption,  a  series 
of  observations,  and  executed  numerous  experiments.  De- 
parting from  Villette  on  the  23d  of  March,  at  C.20  P.M.,  the 
balloon  carried  five  scientists,  1100  kilogrammes  of  ballast, 
and  the  instruments  for  observation.  The  determination  of 
the  altitude  and  the  direction  of  the  route  was.  specially  al- 
lotted to  Sivel,  who,  by  means  of  the  plumb-line  and  a  cord 
of  800  meters'  length,  which  extended  to  the  earth  and  kept 
the  balloon  always  in  a  fixed  direction,  was  able  to  observe 
their  course  satisfactorily  by  the  compass.  As  is  well  known 
to  aeronauts,  the  course  of  the  balloon  was  a  continued  se* 
ries  of  slight  ascents  and  descents,  the  highest  elevation 
reached  being  about  1800  meters,  and  the  average  altitude 
being  about  1000  meters,  except  during  the  last  six  hours, 
when  the  altitude  averaged  about  500  meters.  The  course 
described  by  the  balloon  was  very  nearly  toward  the  south- 
west, the  entire  path  being  some  573  kilometers.  By  means 
of  an  apparatus  invented  by  Penaud,  they  were  able,  from 
their  height  in  the  air,  to  determine  barometrically  and  con- 
tinuously the  velocity  of  their  horizontal  movements.  This 
instrument  is  formed  of  a  graded  arc,  around  the  centre  of 
which  an  alidade  moves.  The  observer  sights,  under  an  an- 
gle of  30%  some  object  visible  on  the  earth  in  the  direction 
of  the  march  of  the  balloon.  When  this  object  has  passed 
under  the  line  of  the  alidade,  the  latter  is  moved  to  60°,  and 
the  same  object  is  observed  until  it  is  exactly  past  the  ali- 
dade the  second  time.  Another  observer  has  meanwhile 
noticed  the  time  elapsed  between  the  two  readings.  By 
the  aid  of  the  two  angles  thus  observed,  and  knowing,  in 
addition,  the  altitude  by  the  barometric  readings,  it  is  pos- 
sible to  compute  by  a  simple  trigonometric  formula  the  ve- 
locity of  the  balloon.  These  observations,  executed  many 
times,  gave  very  precise  figures,  which  could  be  verified 
subsequently.    In  the  morning,  as  soon  as  the  sun  had  risen 
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above  the  horizon,  the  atmosphere,  which  was  very  dry,  sad* 
denly  became  charged  with  electricity,  whose  quantity  di- 
minished gradually  with  the  increasing  intensity  of  the  sun's 
rays.  During  the  latter  portion  of  the  journey,  being  in  the 
neighborhood  of  the  sea,  the  passage  of  the  balloon  from 
an  upper  to  a  lower  current  of  air  was  made  eight  times 
successively.  The  lower  current  had  apparently  a  depth  of 
only  150  meters;  the  upper  current,  on  the  contrary,  pre- 
vailed uniformly  above  this  elevation,  being  always  from  the 
southwest  to  the  north-northeast,  and  opposed  to  the  lower 
current  In  the  early  morning  hours  the  temperature  of  the 
air  was  always  found  to  be,  at  all  altitudes,  decidedly  higher 
than  at  the  surface  of  the  ground. — 13  B^  III.,  293. 

AERIAL  NAVIGATION. 

Aerial  navigation  has  in  no  country  been  more  diligently 
studied  and  more  perseveringly  essayed  than  in  France; 
and  of  those  who  have  distinguished  themselves  in  this  line 
of  invention  Penaud  is  among  the  firat.  In  a  recent  com- 
munication to  Xa  Nature^  he  gives  a  short  sketch  of  the 
best  of  the  various  kinds  of  apparatus  for  mechanical  flying. 
He  states  that  the  war  of  1870,  by  its  stimulating  balloon- 
ing, has  also  turned  the  thoughts  toward  the  brilliant  future 
that  possibly  exists  for  artificial  flying ;  and  he  hopes  that 
France,  which  has  given  the  balloon  to  the  world,  will  also, 
in  the  end,  put  to  shame  the  ridicule  of  those  who  disbelieve 
in  artificial  flying  machines.  These,  as  at  present  known, 
ai*e  classed  under  the  three  heads  of  helicopters,  or  the  helix 
bird,  aeroplanes,  and  orthopteres.  The  helicopters  are  sus- 
tained in  the  air  by  the  aid  of  helices,  whose  axes  vary  a  lit- 
tle from  the  vertical ;  their  movement  of  translation  may  be 
brought  about  either  by  helices  suspended  from  the  oth- 
ers, or  by  the  aid  of  special  propelling  helices.  The  orthop- 
teres are  surfaces,  very  nearly  planes,  inclined  at  a  small 
angle  to  the  horizon,  and  pushed  horizontally  by  propellers 
which  are  in  general  helices.  Finally,  orthopteres  have,  as 
their  principal  organs,  sui*faces  which  have  movements  very 
nearly  vertical,  and  frequently  alternating ;  and  under  this 
latter  system  are  classed  the  wings  of  birds,  surfaces  having 
movements  like  the  tails  of  fishes.  Among  the  many  de- 
scriptions which  he  gives  of  the  special  inventions  included 
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under  these  heads,  he  says  that  the  first  helicopter  was  that 
of  Launoy  and  Bienverin  in  1784.  The  instruments  of  this 
class  invented  by  himself,  and  finally  brought  to  pei-fection 
in  1871,  would,  when  started  in  a  horizontal  position,  at  first 
descend  slowly,  then,  with  the  velocity  thus  acquired,  would 
rise,  and  describe  a  regular  path  at  seven  or  eight  feet  above 
the  ground,  over  a  course  of  one  hundred  and  fifty  feet,  en- 
during about  eleven  seconds.  Some  models  have  even  main- 
tained themselves  thiiteen  seconds  in  the  air,  and  described 
a  path  of  two  hundred  feet,  being  as  free  as  birds  from  all 
communication  with  the  ground  during  their  flight.  The 
construction  of  the  mechanical  bird  presents  far  more  seri- 
ous difficulties  than  the  construction  of  the  helicopter  or 
the  aeroplane.  Marey,  whose  abundant  researches  on  the 
subject  of  flight,  walking,  running,  etc.,  are  well  known,  con- 
structed artificial  insects  in  1870,  which  rose  and  turned  by 
means  of  their  wings,  but  were  assisted  by  compressed  air 
driven  from  a  force-pump.  The  improvements  that  were 
made  in  the  following  two  years  were  remarked  upon  at 
the  meeting  of  the  Society  for  Aerial  Navigation,  in  June, 
1872,  when  two  pieces  of  apparatus  were  presented,  the  one 
by  Penaud,  the  other  by  Hureau  de  Villaneuve.  A  bird 
constructed  by  the  latter  had  a  remarkable  power  of  wing, 
and  at  each  stroke  one  could  see  the  body  rise.  Unhappily 
the  strokes  were  too  few,  and,  occurring  only  once  for  every 
horizontal  movement  of  one  meter,  it  followed  that  the  bird 
slowly  descended  like  a  parachute.  The  bird  constructed 
by  Penaud  could  not  ascend  vertically,  but  moved  horizon- 
tally with  great  rapidity,  elevating  itself,  at  the  same  time, 
by  means  of  a  railing  inclined  at  15^  or  20^  These  first 
models  were  subsequently  somewhat  improved,  so  that  an- 
other bird  constrncted  by  Penaud  took  a  long  flight,  in  the 
course  of  which  it  successively  elevated  and  lowered  itself 
by  a  motion  similar  to  that  seen  in  the  flight  of  many  small 
birds.  The  present  state  of  the  question  is  perhaps  best  de- 
scribed by  saying  that,  while  we  have  models  which  show 
that  something  is  possible,  yet  the  difficulties  in  the  way  of 
passing  from  these  up  to  such  larger  apparatus  as  is  demand- 
ed in  order  that  mankind  may  avail  themselves  of  this  mode 
of  progression,  are,  at  present,  too  difficult  to  be  overcome. 
The  helicopters  and  the  mechanical  birds  seem,  in  fact,  en- 
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tirely  impossible  to  realize  upon  a  large  scale.    la  Penaad's 
opinion  the  aeroplanes  are  our  only  hope. 

THE  ADHESION  OF  LOCOMOTIVES  TO  BAILWAY  TBACKS. 

M.  Moschelle,  engineer-in-chief  of  the  district  railway  of 
the  Jara,  states  that  ordinaiily,  after  having  determined  the 
total  tractive  force  which  can  be  produced  by  the  adhesion 
of  any  given  locomotive  to  the  rails  of  the  track,  engineers 
deduct  therefrom  a  ceitain  proportion  as  being  required  for 
the  locomotive  itself,  and  treat  the  remainder  only  as  avail- 
able for  overcoming  the  resistance  of  the  tender  and  other 
parts  of  the  train.  He,  however,  is  of  the  opinion  that  en- 
gineers make  this  deduction  on  the  erroneous  assumption 
that  the  friction  between  the  wheels  and  the  rails  has  to 
overcome  the  resistance  of  all  the  moving  parts  of  the  en- 
gine, while  he  maintains,  on  the  other  hand,  that  it  is  the 
steam  which  overcomes  this  resistance,  the  adhesion  of  the 
engine  not  being  called  upon  at  all.  He  further  directs  at- 
tention to  the  fact  that,  by  coupling  a  second  pair  of  wheels 
to  the  locomotive,  so  as  to  turn  them  into  drivers,  not  only 
is  the  adhesion  available  for  traction  increased  by  the  effect 
of  the  weight  upon  the  other  pair  of  driving-wheels  thus 
brought  into  play,  but  that  the  adhesion  formerly  employed 
to  overcome  the  journal  friction  of  these  wheels  is  no  longer 
necessary. — Proceedings  of  InstUiUion  of  Civil  Engineers^ 
XXXIX.,  347.  

NEW  ADAPTATION  OF  SCKEW  PEOPULSION. 

Rear-admiral  Paynter,  of  the  British  Navy,  has  recently 
presented  to  the  Royal  United  Service  Institution  his  views 
concerning  a  new  adaptation  of  screw  propulsion  to  naval 
vessels,  concerning  the  merits  and  advantages  of  which  his 
own  experiments,  as  well  as  the  opinions  of  all  who  have  con- 
sidered it,  seem  to  be  highly  favorable.  The  idea  was  first 
suggested  by  Mr.  J.  Buchanan,  who  took  out  a  patent  for 
certain  features  of  his  model.  Several  of  the  engineers  and 
large  ship -builders  of  Great  Britain  having  expressed  to 
Admiral  Paynter  their  high  opinion  of  Mr.  Buchanan^s  ideas, 
he  states  that  he  has  felt  himself  justified  in  presenting  the 
matter  as  an  important  one  to  the  attention  of  navigators 
and  ship -builders.    The  main  feature  of  the  improvement 
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advocated  by  Admiral  Paynter  consists  in  placing  the  pro- 
peller of  a  screw-steamer  amidships,  or  nearly  so ;  the  hull 
of  the  vessel  itself  being  cot  into  for  that  purpose  in  such  a 
way  that  the  blades  of  the  propeller  in  their  revolution  do 
not  project  to  any  important  degree  on  either  side  of  the 
hull,  but  do  project  below  to  an  extent  sufficient  to  take  hold 
of  the  water  and  propel  the  vessel.  The  blades  are  so  con- 
nected with  a  handle,  worked  by  the  pilot  on  the  bridge,  that 
they  may,  if  necessary,  be  presented  edgewise  to  the  water, 
and  thus  have  no  effect  in  propelling  the  vessel,  or  may  even 
be  reversed  so  as  to  back  the  vessel,  the  shaft  of  the  screw 
always  maintaining  the  same  direction  of  motion.  The  wheel 
which  carries  the  blades  on  its  circumference  revolves  en- 
tirely in  still  water  in  the  transverse  chamber,  or  well,  built 
as  near  the  centre  of  the  ship  as  convenient.  The  bottom  of 
the  vessel  for  about  thirty  feet  before  and  abaft  of  this  cham- 
ber is  built  slightly  concave,  so  as  to  enable  the  water  to 
have  free  access  to  the  blades  of  the  screw  as  they  grip  the 
water.  A  vessel  of  forty  feet  beam  could  easily  carry  a 
twenty-foot  wheel,  and  the  wheel  works  at  a  lower  speed  and 
a  less  consumption  of  fuel  in  order  to  obtain  the  same  results 
as  a  screw.  The  weight  of  the  wheel  acts  as  a  fly-wheel  to 
carry  the  engine  over  the  dead  points  or  centre,  so  that  only 
one  engine  need  be  used  on  ordinary  occasions.  The  ar- 
rangement here  described  gives  a  great  gain,  both  in  the 
weight  of  the  vessel  and  the  storage  room.  No  matter  how 
heavily  the  vessel  pitches,  there  is  nothing  felt  of  the  trouble 
so  annoying  in  ordinary  screw-steamers  known  as  racing. 
The  ship  may  roll  and  pitch  in  the  roughest  weather,  without 
causing  the  blades  for  an  instant  to  lose  their  grip  in  the  water, 
or  cease  to  exert  their  full  power.  When  the  wheel  needs 
to  be  repaired  in  any  way,  the  chamber  in  which  it  moves 
can  be  closed  by  sliding  ports,  the  water  pumped  out  of  the 
chamber,  and  the  pails  carefully  examined  while  the  ship  is 
under  canvas. — Journal  Royal  MUitaryInstUiaion^\^'li^b2*J, 

UTILIZATION  OF  WAVES  AS  A  MOTOR  POWER. 

Mr.  Tower  proposes  a  method  of  obtaining  motive  power 
from  the  motion  of  the  waves  of  the  ocean.  A  boat  resting 
upon  the  ocean  may  be  supposed  to  be  acted  upon  by  a 
variable  vertical  force,  equal  to  the  difference  between  the 
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constant  force  of  gravity  and  the  vertical  component  of  the 
wave  motion.  For  example,  supposing  the  force  of  gravity 
for  three  seconds  one  fifth  greater,  and  for  the  next  three  sec- 
onds one  fiflh  less  than  its  natural  intensity,  and  suppose  that 
we  have  a  weight  of  five  tons  suspended  by  a  spring,  so  that 
the  spring  will  continue  to  exert  a  uniform  upward  force  of 
five  tons,  no  matter  how  far  the  weight  moves  up  and  down, 
it  is  clear  that  during  the  three  seconds  in  which  gravity  is 
one  fiflh  more  than  its  normal  intensity  the  five  tons'  weight 
will  virtually  weigh  six  tons,  and  will  thus  exceed  the  up- 
ward force  with  the  spring  by  a  downward  force  of  one  ton. 
Similarly,  when  thfe  force  of  gravity  is  one  fifth  less,  the 
weight  will  only  weigh  four  tons,  and  the  spring  will  then 
exeit  an  unbalanced  or  upward  force  of  one  ton.  If  now, 
during  the  supposed  interval,  the  weight  moves  downward 
through  one  foot,  and  during  the  minus  interval  it  moves  up- 
ward one  foot,  it  is  clear  that  during  each  of  these  intervals 
it  will  exert  a  force  of  one  ton  moving  through  one  foot ; 
that  is,  one  foot  ton.  But  if,  instead  of  one  foot,  it  moves 
through  ten  feet,  it  will  exert  ten  times  the  power;  that  is, 
ten  foot  tons.  Mr.  Tower  finds,  from  experiments  with  the 
model,  that  the  best  arrangement  is  by  putting  the  weight 
on  the  end  of  a  revolving  arm,  whereby  a  centrifugal  force, 
with  the  wave  motion,  may  be  utilized  as  well  as  the  rising 
and  falling  motion.  If  the  weighted  arm  is  compelled  to 
assume  successive  angular  positions,  so  that  it  is  always  at 
right  angles  with  the  force,  it  is  evident  that  the  force  will 
be  continually  acting  to  cause  the  arm  to  rotate.  When  the 
vessel  is  descending,  the  weight  is  performing  the  upper  half 
of  its  revolution,  and  is  consequently  exerting  an  upward 
centrifugal  force ;  and  when  the  vessel  is  ascending,  the  cen- 
trifugal force  is  pushing  down  and  resisting  the  vessePs  as- 
cent.—12  A,  XL,  410.      .  

LIQUID  CABBOinC  ACID  AS  A  MOTTVB   POWER. 

Mr.  Walter  N.  Hill,  chemist  to  the  United  States  Naval 
Torpedo  Station  at  Newport,  has  written  a  paper  for  the 
Naval  Bureau  of  Ordnance  on  the  experiments  and  practice, 
at  the  Torpedo  Station,  with  liquid  carbonic  acid  as  a  motor 
for  certain  varieties  of  movable  torpedoes. 

The  use  of  compressed  air  has  been  for  some  time  familiar 
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to  the  public;  but  there  are  several  difficulties  connected 
therewith,  the  principal  one  being  its  bulkiness,  as  large 
vessels  must  be  used  in  order  to  get  a  sufficient  amount  of 
motive  power,  and  torpedoes  can  only  be  driven  in  this  man- 
ner for  shoit  distances,  the  air  being  used  at  a  pressure  of 
from  600  to  900  pounds  to  the  square  inch.  The.  use  of 
liquefied  gas  has  the  advantage  that  a  much  larger  quantity 
of  motive  power  can  be  stored  in  the  same  space ;  of  the  gases 
that  may  be  liquefied,  carbonic  acid  is  the  best.  In  the  em- 
ployment of  this  substance  as  a  motive  power  for  torpedoes, 
it  becomes  necessary  to  attach  to  the  torpedo  a  reservoir 
containing  the  liquefied  gas,  under  a  great  pressure,  the  es- 
cape of  which  propels  the  torpedo  through  the  water.  The 
liquefaction  of  the  gas  may  be  accomplished  either  by  the 
aid  of  the  pressure  of  the  evolved-gas  or  by  means  of  me- 
chanical compression.  The  former  method  has  been  very 
generally  employed  in  scientific  experiments  on  a  small 
scale.  Thilorier's  apparatus  for  this  purpose  has  the  advan- 
tage of  simplicity,  but  is  troublesome  and  wasteful  of  the 
gas.  By  the  mechanical  processes,,  all  the  gas  generated 
may  be  condensed,  and  at  less  expense,  although  the  first 
cost  of  the  appai*atus  is  considerable.  The  Lay  apparatus 
used  at  the  Newport  Torpedo  Station  is  based  on  the  meth- 
od of  condensation  by  the  pressure  of  the  gas  itself;  and  the 
experience  with  this  confirms  the  previous  opinion  that  con- 
densation by  the  use  of  compressing  pumps  is  much  better. 

After  the  apparatus  provided  with  the  Lay  torpedo  had 
become  unserviceable  for  want  of  repair,  a  second  one  was 
prepared  from  specifications  made  by  Mr.  Hill,  in  which  com- 
pressing pumps  were  employed.  The  pump  used  in  this  ap- 
paratus was  designed  and  built  by  the  Burleigh  Bock  Drill 
Company,  and  is  a  modification  of  their  welKknown  air  com- 
pressor. The  compressor  and  the  generator  were  finished  in 
April,  1874,  and  are  fully  described  in  Mr.  HilPs  pamphlet. 
The  novel  and  most  important  feature  of  the  apparatus  is. the 
supplying  the  gas  to  the  compressing  pump  at  a  high  generat- 
ing pressure.  The  pump  has  then  only  to  compress  this  gas 
to  a  moderate  extent  to  bring  it  to  the  liquefying  point.  One 
hundred  pounds  to  the  square  inch  is  the  average  pressure 
of  the  delivered  gas.  Suppose  now  the  pressure  of  liquefac- 
tion to  be  600  pounds.     Then  the  gas  must  be  compressed 
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to  one  sixth  of  its  bulk,  whereas,  if  the  gas  had  been  drawn 
from  an  ordinary  gas-holder  at  a  pressnre  of  15  pounds,  it 
would  need  to  be  compressed  to  the  one  fortieth  of  its  bulk. 
The  gain  is,  therefore,  evidently  very  great,  both  in  the  sav- 
ing of  power  and  the  avoidance  of  heat  evolved  by  the  com- 
pression. In  order  to  test  the  power  of  the  pump,  it  has 
been  run  at  a  pressnre  of  1000  pounds ;  but  this  is  higher 
than  is  reached  in  actual  practice.  The  first  work  with  this 
apparatus  was  performed  May  21  and  22,  1874,  when  315 
pounds  of  liquid  carbonic  acid  were  made  in  less  than  two 
working  days,  or  about  nine  hours  of  actual  pumping.  Great 
difficulty  was  at  first  experienced  in  the  construction  of  flasks 
for  Eolding  the  condensed  acid.  The  cost  of  making  the. liq- 
uid was  estimated  to  have  been,  in  one  case,  24.92  cents  per 
pound,  and  in  another  case  21  cents  per  pound.  Probably, 
under  more  favorable  circumstances,  the  cost  would  not  be 
greater  than  15  cents  per  pound.  In  every  respect  the  new 
apparatus  at  the  station  has  fulfilled  all  expectations.  By 
it  liquid  carbonic  acid  can  be  prepared  safely,  rapidly,  and 
cheaply  in  any  quantity. -1—3?//  on  Liquid  Carbonic  Add^ 
1875.  

A  MONSTEB  BLAST. 

At  Crarra  Quarry,  Cumlodden,  England,  one  of  the  largest 
and  most  successful  blasts  ever  witnessed  in  that  quarter  was 
fii-ed  off  on  Friday  afternoon,  February  12,  the  result  of 
which  was  the  dislodgment  of  upward  of  30,000  tons  of 
granite  rock.  A  boi*e  thirty  feet  long  was  made  into  the 
solid  rock,  from  the  end  of  which,  running  at  right  angles, 
was  another  boi-e  twenty -five  feet  in  length,  making  the 
form  of  a  letter  L  (sometimes  such  bores  extend  in  both  di- 
rections from  the  main  bore,  making  the  form  of  a  letter  T). 
At  the  end  of  this  bore  was  sunk  another  one  ten  feet  deep, 
in  which  chamber  was  placed  5300  pounds  of  prismatic  pow- 
der.   

AN  IMPBOVED  DBY  DOCK. 

The  latest  improvement  in  this  line  is  the  Tubular  Floating 
Dock,  made  by  Mr.  Latimer  Clark,  of  Leeds,  England,  in  con- 
junction with  Mr.  John  Standfield.  The  dock  is  formed  by 
a  certain  number  of  tubes,  running  lengthways  of  the  dock. 
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which  have  valves  on  their  upper  and  lower  sides :  the  up- 
per valves  being  for  the  admission  of  air,  and  connected  with 
a  valve  house ;  the  lower  valves  for  the  admission  of  water. 
On  the  two  tubes  which  are  placed  on  the  outside  are  flanges, 
which  are  placed  on  the  upper  side  sq  that  vertical  tubes 
can  be  bolted  to  them.  On  these  vertical  tubes  is  placed  a 
tramway,  together  with  the  houses  containing  the  air  pumps 
and  air  valves.  The  operation  of  the  whole  is  as  follows : 
The  dock  being  sufficiently  submerged,  the  ship  is  floated 
over  it.  The  water  valves  are  then  opened,  and  the  air 
valves  closed;  the  air  pumps  are  started  and  air  forced  into 
the  tubes,  thus  displacing  the  water  and  lifting  the  vessel. 
The  water  valves  are  then  closed,  and  the  dock  floats  with- 
out any  reference  to  the  air  valves.  In  order  to  submerge 
the  dock,  the  lower  or  water  valves  are  opened,  the  air  es- 
caping by  the  upper  air  valves  at  the  valve  house  until  the 
dock  is  sufficiently  lowered.  The  advantages  of  this  dock 
are  the  cheapness  with  which  it  can  be  built,  the  great 
strength  attained  by  the  use  of  cylindrical  tubes,  and  the 
great  facility  with  which  it  can  be  moved  from  one  place 
to  another,  as  occasion  may  require. 

THB  PfiOPOSBD  FLOODING  OF  THS  SAHARA  BESEBT. 

A  report  has  recently  been  made  by  Captain  Roudaire, 
charged  by  the  French  government  with  the  investigation 
of  the  possibility  of  converting  the  interior  of  Algeria  into  a 
sea,  to  which  enterprise  frequent  reference  has  been  already 
made  in  our  previous  Records.  An  appropriation  of  92500 
was  made  by  the  National  Assembly  of  France  in  1874  for 
the  special  inquiry,  and  a  commission  was  selected,  of  which 
Koudaire  was  placed  in  charge.  The  special  object  was  to 
determine  carefully,  by  leveling,  the  area  that  it  was  thought 
could  be  flooded  by  cutting  away  the  bamers  and  introduc- 
ing the  water  of  the  Mediterranean. 

The  party  lefl  Biskra  on  the  22d  of  December,  and  in  a 
few  days  reached  the  station  of  Chegga,the  altitude  of  which 
had  already  been  determined  in  1673.  The  work  wds  prose- 
cuted with  great  care,  and  continued  until  April,  1875,  at 
which  time  the  party  returned  to  its  starting-point,  afler 
traversing  a  distance  of  650  kilometers. 

The  general  result  of  the  investigation  went  to  show  that 
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there  was  a  superfice  of  6000  square  kilometers  capable  of 
inundation,  embraced  between  34^  36'  and  33°  51'  N.  latitude, 
and  3"^  40'  and  3°  51'  E.  longitude.  In  the  central  portion 
the  depth  below  the  level  of  the  sea  varies  from  twenty 
to  twenty-seven  meters.  None  of  the  large  and  beautiful 
oases  of  Souf  would  be  submerged,  Debila,  the  lowest  of 
all,  being  fifty-eight  meters  in  altitude.  In  the  Oued  Rhir 
the  very  inconsiderable  and  valueless  oases  of  Necira  and 
Dendouga  would  alone  be  covered. 

The  fear  had  been  expressed  that  the  invasion  by  the  sea 
of  the  Chott  Melrir  would  produce  an  infiltration,  and  thus 
destroy  a  portion  of  the  wells  that  fertilize  the  oases.  There 
being  a  large  number  of  the  wells  situated  not  only  in  the 
Souf,  but  in  the  region  around  and  in  the  vicinity  of  the 
basin  of  depression,  it  was  found  that  they  were  all,  without 
exception,  fed  from  a  stream  above  the  level  of  the  sea. 

It  was  not  thought  practicable  to  investigate  the  frontier 
of  Tunis,  and  consequently  only  the  western  point  of  the 
Chott  Rharsa  could  be  examined.  It  was  ascertained,  how- 
ever, that  this  chott  was  below  the  level  of  the  Mediterra- 
nean, and  that  it  has  a  decided  inclination  toward  the  Gulf 
of  Gabes.  It  was  also  found  that  the  deepest  basins  of  the 
Chott  Melrir  and  of  the  Chott  Rharsa,  although  united  by 
the  Chott  Aslondj,  had  no  direct  communication  at  the  pres- 
ent time,  being  cut  off  by  sand  downs.  The  distance,  how- 
ever, between  the  two  basins  is  but  about  twenty  kilometers, 
and  could  be  easily  opened  by  a  canal.  The  plan  would  be 
to  fill  the  Chott  Rharsa,  and  then  unite  it  to  the  Chott  Mel- 
rir by  a  section,  by  which  the  waters,  in  flowing  through, 
would  soon  enlarge  the  passage  to  the  necessary  dimensions. 
The  Tunisian  and  Algerian  basins  might  be  inundated  suc- 
cessively, the  time  necessary  for  filling  being  notably  dimin- 
ished from  the  fact  that  during  the  first  part  of  the  operation 
the  surfaces  submitted  to  evaporation  would  be  reduced  by 
one  half. 

Captain  Roudaire  thinks  the  general  problem  of  an  inte- 
rior sea  will  be  solved  as  soon  as  the  Tunisian  portion  is 
thoroughly  investigated,  its  depth  and  the  relief  of  the  Isth- 
mus of  Gabes  throughout  its  entire  extent  being  necessary. 
This  question,  however,  is  not  likely  to  remain  long  undeter- 
mined, as  an  Italian  commission  has  been  taking  levels  in 
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that  part,  and  the  cost  of  the  work  and  the  possibility,  in  an 
economical  point  of  view,  of  carrying  out  the  stapendous 
project  will  be  decided.  One  thing  may  be  considered  as 
fairly  settled,  although  heretofore  not  of  much  controversy, 
namely,  the  existence  of  a  vast  depression  capable  of  being 
filled  with  water.  

THE  SUEZ  CANAL. 

The  recent  report  published  by  the  Suez  Canal  Company, 
bringing  up  the  statistics  of  the  canal  to  the  beginning  of 
April  of  the  current  year,  is,  in  more  respects  than  one,  an 
instructive  document.  It  shows  that  the  prediction  of  those 
who  favored  the  enterprise  from  its  inception — namely,  that 
its  opening  would  in  a  few  years  revolutionize  the  trade  of 
Europe  and  the  East — ^has  been  practically  realized  in  tho 
five  years  that  the  canal  has  been  thrown  open  to  traffic. 
It  gives,  furthermore,  the  gratifying  intelligence  that  the 
success  of  the  canal  as  a  commercial  venture  is  no  longer  a 
matter  of  doubt  and  uncertainty,  but  an  established  fact, 
while  to  Americans  the  document  will  afibrd  a  substantial 
argument  in  behalf  of  the  long-deferred  interoceanic  canal 
across  the  American  isthmus. 

The  canal  was  open  to  navigation  in  December,  1869, 
since  which  time  to  April  1,  1875,  5236  vessels  made  the 
transit  Of  these  4998  were  steam-vessels,  and  but  238  sail- 
ing-vessel^, the  small  proportion  of  the  latter  being  ascribed 
to  the  danger  and  difficulty  of  navigating  the  Red  Sea; 
2863  vessels  passed  through  from  the  Mediterranean,  and 
2373  from  the  Red  Sea. 

The  statistics  by  yeara  are  herewith  given,  the  figures  de- 
noting a  steady  increase  of  business :  1870,489;  1871,763; 
1872,1082;  1873,1173;  1874,1264.  Up  to  the  end  of  the 
first  quarter  of  1875, 455  vessels  bad  made  the  transit,  which 
gives  an  average  of  1820  for  the  year.  If  the  totals  above 
given  are  divided  according  to  the  nationality  of  the  vessels 
represented,  it  will  appear  that  Great  Britain  was  represent- 
ed by  3602  vessels;  France,  416;  Austria,  303;  Italy,  254; 
Turkey,  131;  Holland,  123;  Egypt,  100;  Germany,  95;  Spain, 
63 ;  Russia,  36 ;  Portugal,  22 ;  Denmark,  17 ;  Sweden,  15 ;  the 
United  States,  10 ;  Belgium,  9;  Greece,  7 ;  Japan,  4 ;  Burmah, 
3 ;  and  Peru,  Tunis,  and  Zanzibar,  each  1. 
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In  1870  the  net  tonnage  amounted  to  436,609  tons,  pro- 
ducing for  the  company  a  revenue  of  5,048,944  francs;  in 
1874  the  tonnage  reached  1,631,640  tons,  producing  a  reve- 
nue of  24,748,900  francs.— 1  B,  Jxdy  25,  231. 

THE   CHANNEL  TUNNEL. 

The  recent  meeting  of  the  British  Association  gave  an 
opportunity  for  the  discussion  of  this  gigantic  project,  and 
the  current  of  opinion  was  for  the  most  part  favorable  to  its 
feasibility,  so  far  as  the  geological  and  engineering  problems 
involved  therein  are  concerned.  With  regard  to  the  actual 
undertaking  of  the  work,  it  appears  to  be  admitted  on  all 
hands,  in  view  of  its  enormous  cost,  and  consequently  its 
doubtful  character  as  a  financial  venture,  that  it  must  be 
made  a  national  work,  and  executed  under  the  combined 
auspices  of  the  English  and  French  governments.  The  legis- 
lation looking  to  this  mutual  division  of  responsibility  has 
been  conceded  by  both  governments  involved  in  the  under- 
taking, and  the  reports  of  the  joint  commission  of  English 
and  French  government  officers  now  engaged  in  studying 
the  problem  will,  in  all  probability,  decide  the  question  as 
to  whether  the  Channel  Tunnel  is  to  be  a  reality.  Sir  John 
Hawkshaw,  the  president  of  the  British  Association,  and  one 
of  the  government  engineers  of  the  project,  in  the  discussion 
before  that  learned  body  gave  the  scheme  his  decided  ap- 
proval.   

ELECTBICITY   FOR  THE   HBAD-IJGHT  OF  LOCOMOTIVES. 

A  series  of  experiments  has  lately  been  made  by  the  Rus- 
sian government  with  reference  to  the  use  of  electricity  for 
the  head-light  of  locomotives,  a  battery  of  forty-dght  ele- 
ments making  every  thing  distinct  on  the  railway  track  to 
a  distance  of  over  1300  feet.— a  C^  October  29, 1874, 438. 
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XBBOGBAPHT,  A  MANIFOLD  WBITIN6  AND  PBIirnNG  PBOCESS. 

By  the  following  process,  devised  by  Hansen,  it  is  said 
that  about  100,  or  even  200,  copies  of  a  manuscript  may  be 
taken  in  ten  minutes.  In  manipulation  it  is  similar  to  that 
with  oiled  paper  saturated  with  a  pigment,  except  that  in  this 
case  the  colored  paper  is  placed  beneath,  with  the  colored 
side  uppermost,  and  upon  it,  instead  of  writing-paper,  a  sheet 
of  firm,  thin,  very  dry  oiled  paper  is  laid  that  will  take  up 
the  color  without  absorbing  it.  There  may  be  a  pile  of  five, 
or  even  ten,  such  layers  of  alternate  colored  and  oiled  paper, 
and  when  it  is  written  upon  with  a  pencil  or  stylus,  a  copy  in 
reverse  will  be  formed  on  the  lower  side  of  each  leaf  of  oiled 
paper.  From  each  of  these  about  twenty  impressions  can  be 
taken  by  placing  writing-paper  in  contact  with  each  one,  and 
subjecting  the  whole  to  the  pressure  of  a  rolling -machine, 
then  removing  the  impressions,  renewing  the  writing-paper, 
and  subjecting  the  whole  to  somewhat  greater  pressure  than 
at  fii*st;  repeating  the  operation  with  increased  pressure  for 
each  impression  up  to  the  twentieth.  It  is  only  the  blue  pa- 
per that  will  afford  so  many  impressions,  and  it  must  be  thin, 
and  the  color  must  be  much  more  finely  ground  than  it  is 
nsually  found  in  the  trade.  The  paper  on  which  the  impres- 
sions are  taken  must  not  be  rough,  nor  should  it  be  too 
smooth,  and  the  first  impressions  should  be  made  with  the 
least  possible  pressure.  The  printing,  copying,  or  even  the 
lithographic  press  is  not  well  adapted  to  this  work.  If  only 
twenty  copies  are  desired,  an  ordinary  pen  in  writing  will  an- 
swer.— 8  C7,  September  17, 1874, 332. 

STAMPING -INK. 

An  excellent  stamping-ink  that  dries  rapidly  and  is  free 
from  grease  may  be  cheaply  prepared,  according  to  Miiller, 
by  dissolving  one  part  of  crystallized  so-called  red  aniline 
violet  in  30  parts  of  alcohol,  and  adding  30  parts  of  glyce- 
rine to  the  solution.  This  colored  liquid  is  poured  upon  the 
cushion  and  rubbed  with  a  brush. — 5  (7,  XXXVllL,  1874, 271. 
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A  NEW  PROCESS  OF  BN6RAYIN6  ON  COPPBB. 

The  Hydrographic  Office  at  Paris  has  began  a  process  of 
engraving  on  copper  which  promises  by  its  rapidity  and  the 
moderation  of  its  price  to  be  very  widely  nsefuL  It  consists, 
in  snbstance,  first,  in  covering  a  plate  of  copper  with  a  thin 
shell  of  adhering  silver,  npon  which  is  spread  a  thin  layer  of 
colored  varnish ;  second,  in  drawing  thereon,  with  a  dry  pointy 
the  lines,  topography,  and  lettering,  precisely  as  one  engraves 
with  a  diamond  upon  stone;  third,  in  corroding  the  traces  by 
means  of  the  perchloride  of  iron.— ^  S,LXXVIIL,  1535. 

SLATS  FOB  BNGBAYBBa 

As  a  matter  of  interest  to  wood-engravers,  we  note  the  re- 
ported discovery  that  plates  of  polished  slate  may  be  used  in 
wood-engraving  as  substitutes  for  box-wood.  It  is  declared 
that  such  engraved  plates  will  furnish  over  100,000  impres- 
sions without  loss  of  detail;  and,  further,  that  they  will  not 
warp,  and  are  not  affected  by  either  oil  or  water.  The  one 
drawback  which  they  possess,  however,  is  the  fact  that  they 
are  readily  scratched ;  an  objection  from  which  even  wood 
is  not  entirely  free.  

FRENCH  METHOD  OF  ENGRAVING  ON  WOOD. 

A  French  method  of  engraving  on  wood  consists  in  first 
covering  the  block  with  a  layer  of  gelatin  (0.39  grammes  to 
31  grammes  of  water)  by  means  of  a  soft  brush.  When  this 
coating  b  dry,  it  is  covered,  in  the  dark,  with  a  solution  pre^ 
pared  of  (1)  red  prussiate  of  potash,  7.80  grammes ;  water, 
62.20  grammes;  (2)  ammonio-citrate  of  iron,  9.10  grammes 
in  62.20  grammes  of  water.  These  solutions  are  mixed  and 
filtered,  and  the  mixture  is  kept  in  the  dark.  After  the  lay- 
er is  dry,  it  is  exposed  under  a  negative  from  ten  to  twelve 
minutes,  and  washed  with  a  soft  sponge,  when  a  blue  image 
appears.  If  thus  prepared  the  coating  does  not  shell  off  un- 
der the  graver. — 5  A^  January^  1875, 98. 

GOLD,  SILVER,  AND  BRONZE  INKS. 

Most  of  the  gold  and  silver  inks  on  sale  are  so  wanting  in 
brilliancy  and  fluidity,  and  retain  their  stickiness  to  such  an 
extent  after  use,  that  shell-gold  and  shell-silver  are  generally 
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preferred,  although  less  conveniently  employed.  According 
to  Viedt,  however,  gold,  silver,  and  bronze  inks  are  prepared 
that  afford  beautiful  results,  and  that  flow  freely,  though 
slowly,  from  an  ordinary  steel  pen,  although  better  applied 
with  a  pencil.  True  gold -leaf,  although  undoubtedly  the 
best  for  ink,  is  sometimes  replaced,  on  account  of  its  price, 
*  by  mosaic  gold  or  iodide  of  lead,  but  generally  by  false  leaf. 
On  account  of  the  cheapness  of  silver-leaf,  silver  ink  of  infe- 
rior quality  is  but  seldom  made  from  false  leaf,  etc.  Ordi- 
nary commercial  bronze  powders  are  employed  for  inks  of 
other  metallic  tints.  Besides  true  and  false  leaf,  metals  are 
to  be  had  in  the  form  of  very  fine  powder,  prepared  from 
gold-beater's  waste,  by  rubbing  it  through  sieves.  These, 
previous  to  the  manufacture  of  ink,  must  be  freed  from  fatty 
and  other  impurities  derived  from  the  skins  by  triturating 
them  or  the  bronze  powders  on  a  glass  or  porphyry  slab 
with  just  enough  honey  to  form  a  thin  paste,  as  carefully  as 
possible,  since  the  beauty  of  the  ink  depends  greatly  upon 
this  operation.  This  paste  is  then  boiled  for  some  time  in  a 
glass  beaker,  with  water  rendered  somewhat  alkaline,  and 
allowed  to  settle,  and,  after  the  liquid  is  decanted,  the  pow- 
der is  well  washed  with  hot  water,  and  dried  at  a  gentle 
heat.  Different  shades  may  be  imparted  to  it  by  boiling  it 
with  water  containing  sulphuric,  hydrochloric,  or  nitric  acid. 
A  sufficient  quantity  of  the  purified  powder  is  triturated 
with  a  solution  of  one  part  of  white  gum-arabic,  four  of  dis- 
tilled water,  and  one  of  potash  water-glass.  In  general,  one 
pai-t  of  metal  to  three  or  four  of  the  liquid  will  answer,  but 
less  gold  is  required  than  silver,  since  it  covers  far  better; 
and  glazed  paper,  and  paper  of  a  dark  shade,  also  require 
less  metal  than  rough,  or  light-tinted  paper.  A  stock  of  ink 
may  be  prepared  at  once,  and  is  best  kept  in  a  shallow  por- 
celain vessel,  so  that  it  can  be  thoroughly  stiiTed  before 
filling  into  smaller  bottles.  It  is  also  necessary  to  stir  fre- 
quently when  using  it,-  and  it  is  preferable  to  mix  the  dry 
powder  with  the  liquid  just  before  using  it.  The  water- 
glass  plays  an  impoitant  part  in  increasing  the  lustre,  pro- 
tecting the  tint  from  atmospheric  influences,  and  preventing 
too  deep  a  penetration  into  the  paper,  without  much  im- 
pairing the  fluidity.  The  lustre  can  also  be  improved  by 
gentle  burnishing. 
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WRITING  PIGMENTS   OF  ANCIENT  MANUSCBIFTS. 

The  destruction  of  ancient  codices  and  palimpsests  by 
modern  scholars  has  been  exhaustively  discussed  by  Hotz- 
Osterwald,  of  Zurich.  He  contends  that  modern  philologists 
ruin  the  ancient  manuscripts  by  improper  reagents,  or  inju- 
dicious use  of  them,  and  asserts  that,  with  the  exception  of 
the  carbon  inks  employed  on  papyrus,  the  writing  pigments 
of  antiquity  and  the  Middle  Ages  have  scarcely  been  inves- 
tigated. The  dark  to  light-brown  pigment  universally  used 
on  parchment,  hitherto  a  problem,  he  contends,  upon  histor- 
ical, chemical,  and  microscopic  evidence,  is  identical  with 
cenocyanin,  and  was  prepared  for  the  most  part  from  yeast, 
and  was  fii*st  employed  as  a  pigment.  Contrary  to  the  gen- 
eral opinion,  it  contains  no  iron,  except  frequently  simply  ac- 
cidental traces.  After  its  appearance  in  Greece  in  the  third 
century,  it  formed  almost  exclusively  the  ink  of  the  ancient 
manuscripts,  until  displaced  in  the  fouiteenth  century  by 
the  gallate  inks,  undoubtedly  introduced  by  the  Arabians. 
The  reagents  usually  employed  upon  manuscripts  are  with- 
out exception  either  wholly  or  partially  objectionable.  First 
of  all  the  well-known  "  Gioberti-tincture  "  (yellow  prussiate 
of  potash  and  hydrochloric  acid)  soon  converts  both  ink  and 
parchment  into  a  blue  powder.  The  metallic  sulphides,  gen- 
erally pronounced  perfectly  harmless,  also  cause  the  writing 
to  wash,  and  often  render  it  illegible  in  a  short  time.  On 
the  other  hand,  yellow  and  red  prussiate  of  potash  with 
acetic  acid  are  recommended,  and  it  is  said  that  successive 
treatment  with  solutions  of  them  may  be  of  service  with 
most  perplexing  palimpsests.  Sulpho-cyanide  of  potassium, 
however,  although  theoretically  the  best,  when  used  with 
acetic  acid  causes  such  decided  contraction  of  the  parchment 
as  to  be  useless  in  this  way.  The  destruction  of  many  old 
manuscripts,  ascribed  to  the  monks,  he  feels  satisfied  has  been 
due  to  the  physical  properties  of  the  papyrus,  especially  its 
attraction  for  moisture. — 13  (7,  March  1, 1875, 321. 

TO  RESTOBB   OLD  WBITING. 

To  restore  writing  upon  parchment,  or  paper,  which  may 
have  become  faded  or  illegible  by  time,  it  is  recommended 
to  first  go  over  the  surface  with  a  sponge  and  warm  water. 
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then  to  pass  over  the  written  parts  with  a  pencil  moistened 
in  a  weak  solution  of  sulphide  of  ammonium,  which  in  the 
majority  of  oases  will  at  once  restore  the  legibility  of  the 
text.  The  success  of  the  process  depends  upon  the  fact 
that  the  great  majority  of  such  old  writings  will  be  found 
to  have  been  made  with  an  iron  ink,  and  the  action  of  the 
sulphide  consists  in  the  production  of  a  sulphide  of  iron  with 
the  traces  of  iron  yet  remaining  thereon. 

AN    OIL-LAHP  AS    A    SUBSTTTUTB    FOB  THE    HAONESIUM  LAMP 

IN  FHOTOGBAPHT. 

Van  Tenao  exhibited,  in  Paris,  an  oil-lamp  with  a  burner 
so  constructed  as  to  admit  a  jet  of  oxygen  directly  into  the 
interior  of  the  flame.  The  light  produced  was  perfectly 
steady,  and  so  intense  that  the  gas-flame  appeared  yellow 
by  contrast.  Although  less  actinic  than  the  light  of  the 
magnesium  lamp,  it  is  suggested  .that,  by  reason  of  its  uni- 
formity, cheapness,  and  convenience  of  use,  it  may  be  em- 
ployed by  photographers  for  reproductions  which  need  not 
be  produced  rapidly. — 15  C,  VL,  1876,  96. 

COMPOSITION  FOB  NON-AGTINIC   (aMBBB-YBLLOW)    GLASS. 

A  yellow  glass,  suitable  for  photographic  dark-rooms,  that 
is  said  to  be  more  beautiful,  purer,  and  more  brilliant  in  color 
than  that  colored  with  metallic  oxides,  can  be  made  by  em- 
ploying dried  cow's-dnng  as  the  coloring  matter,  in  the  pro- 
portion of  one  part  by  weight  of  the  dried  and  sifted  dung 
to  sixty  parts  of  the  usual  mixture  for  colorless  glass. — 13 
(7,  March  1, 1875,  818.         

ADVANCES   IN  PHOTOGBAPHT. 

In  a  review  of  recent  discoveries  in  photography,  Meldola 
states  that  since  the  year  1842,  when  Becqnerel  photographed 
the  whole  solar  spectrum,  and  Dr.  Draper  the  violet,  blue,  and 
ultra  red,  no  successful  attempts  have  been  made  to  photo- 
graph the  red  end  of  the  spectrum.  BecquerePs  result  was 
obtained  by  a  fllm  of  silver  iodide  first  exposed  to  diffused 
light,  and  then  to  the  action  of  the  spectrum,  by  which  proc- 
esses he  was  able  to  photograph  the  entira  spectrum  from 
the  ultra  violet  to  the  ultra  red.  During  the  past  year  Dr. 
Yogel  has  demonstrated  that,  by  varnishing  the  ordinary 
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bromide  of  silver  plates  with  a  dye  of  coralline  we  get  the 
mazimam  of  photographic  action  in  the  indigo  and  the  yel- 
low; and  by  using  aniline  green  the  maximam  of  activity 
in  the  indigo  and  red.  Again,  Becqaerel  has  dissolved  cor- 
alline in  the  iodized  collodion  film,  and  obtained  similar  re- 
sults. The  most  remarkable  action  was  observed  in  the  case 
of  chlorophyl,  by  the  use  of  which  a  spectrum  image  of  great 
length  was  obtained  from  the  ultra  violet  to  the  green,  with 
a  weaker  impression  from  the  green  to  the  red.  Continuing 
these  observations  in  connection  with  what  has  more  recently 
been  published  by  Lockyer,  we  find  every  reason  to  announce, 
as  a  probable  law,  that  the  optical  observation  of  the  bands 
of  any  chemical  show  the  active  rays  for  that  chemical; 
and  that  therefore,  by  a  proper  selection  of  dyes,  a  senutive 
plate  may  be  prepared  especially  adapted  to  any  or  to  all 
operations  on  the  spectrum. — 12  Ay  X.,  282. 

DfPSOVBMSNT  IN  THB  MAXUFACTCBE   OF  STUCCa 

A  Stucco  has  recently  been  prepared  as  follows,  under  the 
name  of  French  or  English  cement,  which  becomes  unusually 
hard  when  slowly  worked  with  water,  and  which,  when  mixed 
with  pigments,  as  lampblack,  ochre,  etc.,  after  complete  hard- 
ening, can  be  polished  to  resemble  marble:  Gypsum,  after 
having  been  calcined  once,  is  immersed  for  a  few  minutes  in 
a  10  to  12  per  cent,  solution  of  alum.  Chemical  analysis 
shows  that  the  plaster  thus  prepared  is  exceedingly  pure, 
and  contains  but  little  alumina  or  potash.  The  alum  has 
been  replaced  very  successfiilly  by  Landrin  with  water  con- 
taining 8  to  10  per  cent  of  sulphuric  acid,  by  placing  the 
gypsum  in  it,  after  its  first  calcination,  for  a  quarter  of  an 
hour,  and  then  recalcining  it.  All  organic  matter  is  thus 
destroyed,  and  the  plaster,  besides  being  of  most  excellent 
quality,  is  pure  white.— 8  C,  November  26, 1874, 422. 

BSD  MABKING-INK  FOB  CLOTHING. 

A  red  ink  for  marking  clothes,  which  is  not  attacked  by 
soap,  alkalies,  or  acids,  is  prepared  by  Welger  as  follows : 
Enough  finely  pulverized  cinnabar  to  form  a  moderately 
thick  liquid  is  very  intimately  mixed  with  ^g- albumen, 
previously  diluted  with  an  equal  bulk  of  water,  and  beaten 
to  a  froth,  and  filtered  through  fine  linen.    Marks  formed 
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on  cloth  "with  this  liqaid,  by  meanB  of  a  quill,  are  fixed,  after 
they  have  become  dry,  by  pressing  the  cloth  on  the  other 
side  with  a  hot  iron.  The  ink  will  keep  in  well-closed  bot- 
tles for  a  long  time  without  separation  of  the  suspended  cin- 
nabar.— 6  Cy  /September  10, 1874, 368. 

SUBSTTTUTB   FOB  INK. 

A  substitute  for  ink  has  been  devised  by  Dr.  Jacobsen, 
of  Berlin,  which  consists  of  points,  like  the  leads  of  ordinary 
pencils,  that  can  be  fitted  into  holders.  The  writing  at  firat 
very  much  resembles  lead-pencil  marks,  but  when  moistened 
immediately  assumes  a  violet  tint,  and  then  adheres  to  the 
paper  like  ink.  As  many  as  six  good  copies  can  be  taken 
from  it  by  means  of  an  ordinary  copying -press. — 5  (7,  LL, 
1874, 449.  

THE   HABBBKING   OF  PLASTEB  OF  PABIS. 

Landrin  distinguished  three  phases  in  the  hardening  of 
gypsum  by  watching  its  progress  under  the  microscope: 
(1)  the  assumption  of  a  crystalline  condition  by  the  calcined 
plaster  in  contact  with  water;  (2)  the  solution  of  a  certain 
portion  of  the  crystal  by  the  surrounding  water;  (3)  the 
evaporation  of  a  certain  amount  of  water  by  reason  of  the 
heat  generated  in  taking  up  the  water  of  crystallization  and 
the  formation  of  a  crystal,  which  effects  the  crystallization 
of  the  whole  mass,  just  as  a  crystal  in  a  supersaturated  solu- 
tion of  a  salt.  During  the  firat  two  phases  no  hardening 
takes  place,  and  it  is  only  -after  some  time  that  the  maximum 
degree  of  hardness  is  reached,  and  the  amount  of  water  then 
present  is  only  double  that  in  the  ordinary  hydrate  or  gyp- 
sum. A  definite  mixture  of  water  and  plaster,  which  hard- 
ened in  ten  minutes,  was  found  to  lose  water  gradually  for 
eighteen  days,  until  the  above  composition  was  reached,  when 
there  was  no  further  loss  of  water, — 18  CyOct,  14, 1874, 648. 

SBIUNG   OF  PLASTEB   OF  PABIS,  AND  HIXTUBB    OF  LIME 

WITH  IT. 

According  to  Landrin,  the  setting  of  plaster  of  Paris  is 
retai'ded  by  any  thing  unfavorable  to  crystallization,  as  by 
the  use  of  a  large  quantity  of  water,  in  which  case,  however, 
the  mass  becomes  very  porous ;  or  better  still,  by  the  addi- 
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tion  of  gum,  glycerine,  glue,  etc.,  in  making  up  the  plaster, 
when  the  viscosity  operates  against  crystallization.  The 
treatment  of  plaster  with  alum  and  sulphuric  acid,  as  sug- 
gested by  him,  and  which  is  the  most  advantageous,  dimin- 
ishes somewhat  its  affinity  for  water,  and  thus  causes  it  to 
set  more  slowly.  The  minimum  of  water  can  therefore  be 
used  in  making  it  up,  and,  since  it  is  perfectly  anhydrous,  it  i 

combines  with  a  larger  quantity  of  the  water  than  the  com-  ! 

mon  gypsum,  dries  more  rapidly,  and  becomes  very  hard.  j 

He  also  found  that  the  caustic  lime  contained  in  plaster,  re- 
sulting from  the  presence  of  carbonate  in  the  gypsum,  exer- 
cises a  favorable  influence  upon  its  setting  when  mixed  with 
water,  since  it  combines  with  a  portion  of  the  water,  produc- 
ing an  elevation  of  temperature  and  more  rapid  setting,  and 
imparts  a  hardness  doubtless  due  to  its  conversion  into  car- 
bonate in  the  air.  Common  gypsum,  containing  10  per  cent, 
of  lime,  is  said  to  give  very  excellent  results,  as  it  can  be 
readily  smoothed,  and  resists  atmospheric  influences  better 
than  plaster  alone.  Landrin  has  even  prepared  cements  con- 
taining as  high  as  75  per  cent,  of  lime. — ISC^  Ifavember  1, 
1874, 1369.  

COLOB  OF  CHINESE  BRONZES. 

A  chemical  examination  of  some  Chinese  and  Japanese 
bronzes  of  an  unusually  deep  color,  exhibited  in  Paris  in 
1869,  has  shown  the  existence  of  a  much  larger  percentage 
of  lead  than  occurs  in  the  ordinary  bronzes,  proving  that  it 
is  to  this  substance  that  the  special  composition  and  color 
of  the  bronze  is  due.  Where  zinc  was  present  in  consider- 
able quantity,  it  seemed  rather  to  counterbalance  the  effect 
of  the  lead.  An  alloy,  composed  of  5  parts  of  tin,  83  of  cop- 
per, 10  of  lead,  and  2  of  zinc,  proved  to  be  exactly  like  the 
Chinese  bronze,  and  identical  with  it  in  fracture  and  pol- 
ish. When  heated  in  a  mnflle,  it  quickly  assumed  the  pe- 
culiar dead-black  appearance  so  greatly  admired  in  Chinese 
bronzes. — 21  -4,  SepLj  1874,  927. 

ABTXFICIAL  DECOBATION  AND  HABDENING   OF.  SAND6T0NEL 

The  following  process  of  artificially  impregnating  sand- 
stone is  said  to  be  in  successful  operation  at  several  German 
stone  quarries.    The  stone  operated  npon  is  a  porous  sand- 
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Stone,  which  readily  absorbs  water  to  a  certain  depth,  and 
the  treatment  consists  in  the  successive  introduction  of  a 
solution  of  an  alkaline  silicate  and  of  alumina.  The  result 
is  the  production  of  an  aluminous  silicate  within  the  pores 
of  the  stone,  which  gives  to  the  surface  a  considerable  power 
of  resistance.  The  solutions  employed  are  soluble  glass  and 
sulphate  of  alumina.  After  the  process  is  completed,  the 
stone  may  be  polished  like  marble,  which  it  greatly  resem- 
bles. Heated  to  a  high  temperature,  the  exterior  layer  vit- 
rifies, and  may  therefore  be  colored  or  decorated  according 
to  taste.  The  coloration  may  even  be  obtained  by  simply 
mixing  the  desired  pigment  with  one  of  the  solutions  em- 
ployed.   

PBODUCnON   OF  PATINA,  OF  DIFPEBBNT  COLOBS,  ON  BBONZE. 

The  attention  of  Christophle  and  Bouilhet  has  been  special- 
ly devoted  for  several  years  to  the  difference  in  tlie  color  of 
bi'onzes,  and  the  method  of  reproducing  them.  Their  inves- 
tigations were  controlled  by  the  conclusion,  reached  after 
numerous  experiments,  that  the  patina  of  bronze  can  only 
be  permanent  when  it  results  from  natural  chemical  reac- 
tions, and  is  not  developed  by  varnish  or  corroding  agents. 
As  a  result,  they  exhibited  brown,  red,  orange-yellow,  and 
black  colors.  They  state  that  they  were  obtained  upon  the 
surface  by  reactions  which  cause  the  production  of  suboxide 
of  copper  in  two  molecular  modifications,  and  also  of  sul- 
phide of  copper.  The  objects  allow  of  a  coating  of  varnish 
for  protection,  the  chief  condition  of  its  successful  applica- 
tion being  the  slowness  with  which  it  is  done.  The  process, 
it  is  claimed,  is  practical  and  trustworthy,  and  it  will  repro- 
duce the  same  three  colors  at  any  time.  Addition  of  lead 
to  the  alloy  is  not  necessary  to  produce  the  black  patina, 
which  under  such  circumstances  has  been  found  to  be  brit- 
tle and  wanting  in  permanence^ — 14  (7,  CCXIII.,1874,  447. 

PATE   SUB  PATE,  A  METHOD   OF  DBCOBATINO  POBGELAIN. 

The  following  is  from  an  account  of  this  method  of  decora- 
tion given  by  Professor  De  Luynes,  of  the  Conservatoire  des 
Arts  et  Metiers,  Paris.  A  faint  drawing  is  first  made  on 
the  article,  completely  formed  in  unbaked  porcelain.  All 
the  details  are  then  represented  by  means  of  a  colored 
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mass,  dilated  with  water  to  the  consistency  of  paste.    The  j 

composition  of  the  latter  most  be  similar  in  nature  to  that  ' 

of  the  porcelain,  and  its  degree  of  contraction  must  be  the 
same,  so  that  the  sabseqnent  heating  does  not  cause  them  to  | 

separate.  The  oxides  employed  as  pigments  must  be  so  re- 
fractory as  to  resist  the  temperature  of  the  porcelain  oven, 
and  not  be  converted  in  it  into  colorless  silicates,  or  a  dead 
coloring.  The  selection  of  pigments  is  therefore  very  limit- 
ed. The  colored  pdie  is  laid  on  by  the  artist  with  a  brush, 
and  he  regulates  the  distribution  by  the  drawing,  and  the  \ 

manner  of  laying  it  on  by  the  number  and  thickness  of  the  1 

coatings,  according  to  the  relation  that  the  color  of  the  mass 
and  its  thickness  must  have  to  each  other  in  the  finished 
aiticle.  The  appearance  of  relief  is  produced  partly  by  the 
brush,  and  partly  by  a  variation  in  the  number  of  coatings, 
and  by  the  manner  of  laying  them  on,  and  may  be  still  fur- 
ther heightened  by  the  employment  of  an  instrument  with 
which  a  true  relief  is  given.  The  article  is  subsequently 
subjected  to  all  the  processes  of  undecorated  porcelain- 
While  aiticles  produced  by  this  method,  by  the  aid  of 
some  of  the  best  artists,  have  been  greatly  admired,  and 
although  it  may  combine  all  the  excellences  necessary  to 
the  production  of  works  of  art,  they  must  necessarily  be 
very  expensive,  on  account  of  the  long  and  minute  labor 
required  of  the  artist,  and  the  risk  to  which  the  article  is 
subsequently  subjected  in  the  baking. — 13  C^  Nov.  1, 1874| 
1368.  

STARCHING  UNBN. 

The  following  is  recommended  by  a  German  journal: 
Make  a  liquid  paste  with  good  fine  wheat  starch  and  cold 
water,  and  then  stir  in  boiling  water  nntil  a  stiff  paste  is 
formed,  and  immediately  add  white  wax,  or  stearin,  say 
about  one  ounce  of  wax  to  a  ponnd  of  starch  (the  exact 
proportions,  however,  in  any  case  can  only  be  determined 
by  experience).  If  it  is  desirable  that  the  linen  should  be 
very  stiff,  powdered  gum-arabic  may  be  added  to  the  cold 
water  with  which  the  starch  is  mixed.  The  strained  starch 
should  be  thoroughly  rubbed  into  the  articles  after  they  have 
been  well  wrung  out,  after  which  they  should  be  placed  be- 
tween dry  cloths  and  passed  through  the  mangle,  and  then 
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rabbed  on  an  ironing-board  in  one  direction  with  a  soil  rag, 
to  distribute  any  lumps  of  starch.  Collars,  etc.,  should  be 
ironed  dry,  with  a  hot  iron  and  considerable  pressure.  The 
sticking  of  the  iron  may  be  prevented  by  drawing  it,  while 
hot,  over  wax,  and  wiping  it  with  a  rag  dipped  in  salt.— 15 
(7,  XXIV.,  1874,  880.  

PA8TB  FOB  PHOTOGRAPHS. 

Paste  prepared  as  follows  is  highly  recommended  by  Tun- 
ny for  photographs :  Mix  thoroughly  630  grains  of  the  finest 
Bermuda  arrowroot  with  375  grains  of  cold  water,  in  a  cap- 
sule, with  a  spoon  or  brush,  then  add  10^  ounces  more  wa- 
ter and  60  grains  of  gelatin  in  fine  threads.  Boil,  with 
stirring,  for  live  minutes,  or  until  the  liquid  becomes  clear, 
and  when  cold  stir  in  well  375  grains  of  alcohol  and  5  to  6 
drops  of  pure  carbolic  acid.  Keep  in  well -closed  vessels, 
and  before  use  work  up  a  portion  carefully  with  a  brush  in 
a  dish.  It  is  said  to  keep  for  a  considerable  time. — 15  (7, 
XXIIL,  1874,  357.  

MUCYLINS,  A  COMPOSmON  FOB  OILING  WOOL. 

The  so-called  mucyline,  for  oiling  wool,  consists  of  sebacio 
acid,  19.8  lbs. ;  potash  soap,  19.8  lbs. ;  glycerine,  11  lbs. ;  sul- 
phate of  zinc,  1 54  grains ;  and  water,  55  lbs.  The  sebacio  acid 
is  carefully  mixed  with  the  glycerine,  or  instead  of  it  with  a 
vegetable  or  animal  mucilage,  and  the  soap  is  then  added. 
The  mixture  is  then  diluted  with  10^  quarts  of  water  at 
176"",  in  which  the  sulphate  of  zinc  has  been  dissolved,  and 
the  rest  of  the  water  is  then  added  very  gradually,  with 
continual  kneading  of  the  mass.  The  very  tough,  homoge- 
neous paste  thus  formed  can  be  kept  for  two  weeks,  or  even 
longer,  and  the  mucyline,  which  is  a  liquid  of  a  density  1.025, 
may  be  prepared  from  it,  by  adding  to  35.2  lbs.  of  it  39.6  lbs. 
of  water,  ejjiher  cold  or  warmed  to  68^-77%  according  to  the 
season,  and  filtering  the  liquid  or  allowing  it  to  settle. — 32 
(7,  Apra  10, 1875, 174.         

WATEB-PBOOFING   COMPOSITION  FOB  BOOTS. 

A  mixture  made  as  follows  is  said  to  render  leather  wa- 
ter-proof and  pliable,  as  well  as  far  more  durable,  and  at  the 
same  time  does  not  prevent  its  taking  ordinary  blacking : 
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Take  three  parts  of  green  cart-grease,  one  of  lard,  and  half  a 
part  of  common  comfrey.  Chop  the  latter  quite  fine,  and 
boil  to  a  thick  paste  with  water,  and  free  it  from  fibres  b^ 
straining.  If  the  leather  is  very  hard,  more  comfrey  should 
be  taken.  Before  the  application  of  the  mixture,  the  boots 
should  be  rendered  pliable  by  moistening  them  with  warm 
water,  and  after  they  are  thoroughly  coated  with  it,  especial- 
ly the  soles  and  seams,  they  should  be  allowed  to  dry  slowly 
in  the  sun  or  near  the  stove.  The  operation  should  be  re- 
peated every  two  weeks,  at  least  upon  the  soles  and  seams. 
—26  (7,  IV.,  1875,  37.  

BAPID  BLEACHING  OF  LINEN. 

According  to  the  experience  of  some,  time  may  be  saved 
by  bleaching  linen  by  the  following  process :  Rub  the  linen 
as  it  comes  from  the  loom,  in  a  dry  condition  (best  on  a 
table),  with  a  brush,  with  a  lather  of  soap  made  by  boiling 
1^  lbs.  of  soap  for  a  piece  of  coarse  linen,  or  1  lb.  for  a  piece 
of  fine,  and  allowing  it  to  cool ;  then  cover  the  linen  in  i^ 
tub  with  a  cloth.  Prepare  a  lye,  for  a  piece  of  linen,  by 
boiling  half  a  bushel  of  good  sifted  beech-wood  ashes  in 
rain  or  spring  water,  and  filtering  it  through  a  lye-basket ; 
bi-ing  it  to  boiling  in  a  clean  kettle,  and  pour  it  npon  the 
linen.  Cover  the  vessel  well,  so  that  the  warmth  and  moist- 
ure may  be  retained  as  long  as  possible,  and*  allow  it  to 
stand  overnight.  Spread  the  linen  on  the  grass  in  the 
morning,  see  that  no  spots  become  dry  during  the  day, 
and  cover  at  night  again  with  the  boiling  lye.  Turn  the 
linen  out  the  second  day,  and  expose  as  before,  without  al- 
lowing it  to  become  dry,  and  steep  it  overnight  in  weak 
hot  soap-suds  in  a  well-covered  vessel.  Wash  out  the  dis- 
solved dirt  in  the  morning,  and  expose  again,  without  allow- 
ing it  to  dry  before  evening,  and  then  traat  in  the  usual  way 
until  it  is  as  white  as  may  be  desired ;  six  to  eight  days  oft- 
en being  sufficient.  If  necessary,  however,  the  soaping  and 
steeping  may  be  repeated  as  before,  when  only  two  days  ad- 
ditional bleaching  will  be  required. — 9  (7,  Jtdy^  1874, 102. 

BAPID  BLEACHINQ  PBOCESS. 

The  following  processes  are  given  by  the  MusUr-Zeiiung  : 
The  washed  material  is  steeped  from  six  to  twelve  hours,  ao- 
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cording  to  its  character,  in  a  weak  bath  of  5^  to  7^  lbs.  of 
chloride  of  lime  to  26^  gallons  of  water,  and,  after  being  wash- 
ed, is  boiled  from  two  to  four  hoars  in  a  bath  of  23  ozs.  of  soda 
to  26-^  gallons  of  water.  If  the  fibres  are  very  firm  the  mate- 
rial is  dipped,  previous  to  boiling  in  the  alkaline  bath,  in  a 
bath  containing  6^  lbs.  of  sulphuric  acid,  and  then  allowed  to 
drain  well.  After  treatment  in  the  soda  bath  the  stuff  is 
washed,  and  immersed  from  four  to  six  hours  in  a  warm  or 
cold  bath  of  5^  to  7i  lbs.  of  chloride  of  lime  and  24^  ozs.  of 
soda  to  26^  gallons  of  water,  and  then  washed.  Another 
process  consists  in  employing  a  chlorine  bath,  containing  ex- 
cess of  alkali,  prepared  by  the  incomplete  saturation  of  lye 
with  chlorine,  or  by  the  decomposition  of  chloride  of  lime 
by  excess  of  alkaline  carbonate.  For  linen,  hemp,  and  cotton 
the  excess  of^ilkali  should  be  5  per  cent. ;  for  jute  and  other 
substances  that  are  diflicult  to  bleach,  25  per  cent,  varying 
with  the  temperature,  which  should  not  exceed  122^,  the 
lower  temperatures  requiring  more  alkali. — 26  (7,  XIIL,  123. 

BEMOVAL    OP    STAINS    OF   NITBIC   ACID    FBOM    WOOLEN    GOODS 

AND  THE   FINGEBS. 

The  yellow  stains  made  on  brown  or  black  woolen  goods 
by  nitric  acid  can  be  removed,  when  freshly  formed,  by 
moistening  them  i-epeatedly  with  a  concentrated  solution  of 
permanganate  of  potash,  and  then  rinsiQg  with  water.  Yel- 
low stains  on  the  hands  may  be  treated  in  the  same  way, 
and  the  dark- brown  coloration  produced  may  then  be  re- 
moved by  treating  with  aqueous  solution  of  sulphurous  acid. 
—5  (7,  LL,  1 8 74, 408.  

CHBOMB-TELLOW,  OB  GBEEN  UPON  INDIGO  GBOUND,  ON  COTTON. 

The  MxiateT'Sieitung  recommends  the  following :  Add  2.2 
lbs.  of  sulphate  of  lead  to  21  pints  of  water,  and  slake  in  it 
6.6  lbs.  of  quicklime,  and  stir  it  well  into  53  gallons  of  water, 
and  allow  it  to  clear.  Mordant  twice  in  the  clear  liquid, 
allow  the  stuff  to  drain,  and,  after  half  an  hour,  dye  yellow 
in  chromate  of  potash. — 25  (7,  XIX.,  1875, 150. 

DYEING  FEATHEBS  GBEEN. 

A  German  journal  recommends  a  bath  prepared  by  adding 
to  a  decoction  of  turmeric,  indigo*blae,  and  slaked  lime  ac- 
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cording  to  the  shade  desired.  The  feathers  may  also  be 
removed,  and  more  blue  be  added,  if  it  is  foand  desirable. 
They  must  be  washed  in  a  number  of  changes  of  water,  to 
the  last  of  which  some  cream  of  tartar  should  be  added. — 
26  (7,  XIX.,  1875, 160.         

WHITENING  WOOL  WITHOUT  SULPHUR. 

In  whitening  wool  according  to  the  following  process,  the 
proportions  given  must  be  so  modified,  to  suit  the  quality  | 

of  it,  that  the  fibres  do  not  become  harsh  and  brittle ;  the  I 

latter  evil  may,  however,  also  be  avoided  by  placing  the 
wool,  on  its  removal  from  the  snlphuric-acid  bath,  in  luke* 
warm  water,  containing  a  few  crystals  of  soda.  The  wool  is 
placed  for  an  hour  in  a  kettle  containing,  for  33  lbs.,  about 
52  gallons  of  hot  water,  and  4i  lbs.  of  carbonate  of  baryta. 
It  is  then  removed  to  a  new  hot  bath,  of  the  same  volume, 
containing  about  3  pints  of  sulphuric  acid,  to  which  a  few 
drops  of  aniline-blue  soluble  in  water  may  be  added. — 5  (7, 
XIX.,  1875, 162.  

COLORING  COPPEB  ALLOTS  AND  SILVER  A  DEEP  BLACK. 

According  to  Paul  Weiskopf,  any  alloy  of  copper,  or  sil- 
ver alloyed  with  copper,  may  have  a  deep  black,  permanent 
film,  that  will  endure  polishing  with  leather  and  oi],  formed 
upon  it  by  rubbing  it  hard  with  the  tip  of  the  thumb  slight- 
ly moistened  with  deliquesced  bichloride  of  platinnnu  The 
process  may  be  considered  inexpensive,  in  spite  of  the  price 
of  the  bichloride,  since  so  little  of  it  is  required,  and  the  ma* 
nipulation  is  so  simple. — 14  C,  CCXV.,  1875, 470. 

PURIFICATION  OF  HYDROCARBONS  EMPLOYED  IN  DRY   OR 

CHEMICAL  CLEANING. 

Dr.Yohl,  of  Cologne,  contends  that  the  purification,  with 
sulphuric  acid,  of  benzol,  etc.,  that  has  been  employed  for 
cleaning  garments,  is  not  to  be  recommended,  since  sulphar* 
ous  acid  is  formed  by  the  action  of  the  organic  matter, 
and  this  is  taken  up  by  the  hydrocarbon,  and  may  injure 
the  color,  and  even  the  fibre  of  linen  and  cotton,  in  its  sub- 
sequent use,  unless  it  is  removed  by  an  alkali.  Besides,  an 
alkali,  or  alkaline  carbonate,  is  the  proper  reagent  for  the 
I'emoval  of  the  fatty  acids  that  form  a  portion  of  the  impuri- 
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ties  removed  from  the  garments.  He  suggests,  therefore, 
treatment  of  the  impure  liquid  first  with  dilute  soda  solu- 
tion, and  then  distillation  with  steam  in  a  peculiarly  con- 
structed apparatus,  which  he  describes,  which  acts  continu- 
ously, and  with  which  from  2000  to  2500  quarts  can  be  puri- 
fied in  twelve  hours,  dependent  on  the  boiling  point  of  the 
hydrocarbon.  The  distillate  is  desiccated. — 14  (7,  CCXIII., 
1874,399.  

VIOLACEIK,  A  KEW  BLUE  DTB-STUFF. 

The  following  process  has  been  patented  by  Gottheil,  in 
England,  for  the  preparation  of  a  dye-stuff,  which  is  said  to 
afford  a  permanent  dark-blue  color  with  a  slight  copper-red 
lustre.  Products  resulting  from  the  distillation  of  tar  are 
stirred  with  enough  of  caustic  potash  to  impart  a  slight 
alkaline  reaction,  and  the  mixture  is  then  washed  with  wa- 
ter, and  again  distilled.  The  oils  passing  over  at  about  347° 
are  then  washed  with  a  weak  lye,  to  remove  carbolic  acid 
and  creosote,  and  are  afterward  mixed  with  a  strong  solu- 
tion of  caustic  potash,  and  oxidized  by  any  of  the  usual 
methods.  The  dye-stuff  thus  produced  is  separated  by  fil- 
tration, washed,  and  dissolved  in  an  acid.  Caustic  potash 
is  then  added  to  the  filtered  solution,  and  the  precipitate 
formed  is  washed  in  alcohol,  and  finally  dried.  It  is  entirely 
insoluble  in  alkalies,  alcohol,  or  soap  solution,  but  forms  a 
red  solution  with  dilute  acids. — 6  C7,  March  25, 1875, 118. 

STAMPING-INK,  FOB  COTTON  AND  UNEN,  UNAFFECTED  BY 

CHLOBINE. 

An  ink  suitable  for  marking  cotton  and  linen  goods,  that 
are  to  be  bleached,  may  be  prepared  by  diluting  one  part  of 
coal-tar  with  one  of  benzine,  and  stirring  in  one  tenth  of  a 
part  of  lampblack,  until  a  homogeneous  mass  is  formed.  It 
should  be  dried  after  stamping,  and  may  be  rendered  thin- 
ner or  thicker  by  varying  the  quantity  of  benzine.  —  24  Cy 
XVI.,  1875, 124.  

DYEING  HOBSE-HAIB. 

Horse -hair  may  be  dyed  as  follows:  Brown:  The  hair 
must  first  be  thoroughly  cleansed  by  placing  it  in  a  soap 
bath,  heated  to  133%  for  twenty-four  houra,  and  moving  it 
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about  frequently.  It  must  then  be  allowed  to  lie  for  twelve 
hours  in  a  dye  bath,  prepared  from  a  decoction  of  logwood 
with  lime-water  at  122'^,  and  then  be  rinsed  and  dried.  JBlue^ 
inclining  to  violet :  The  hair  must  first  be  dyed  brown,  as  just 
given,  and  then  passed  through  water,  to  which  a  little  of  a 
solution  of  10^  ozs.  of  tin  in  35^  ozs.  of  hydrochloric  acid 
has  been  added,  and  then  washed  as  in  the  previous  case. 
£lue  :  The  hair  must  be  prepared  in  a  solution  of  two  parts 
of  alum  and  one  part  of  tartar,  wrung  out,  and  passed  into  an 
indigo  bath,  prepared  with  fuming  sulphuric  acid,  and  then 
rinsed  and  dried.  Hed:  The  hair  must  be  prepared  by 
placing  it  for  half  an  hour  in  a  tin  salt  bath,  prepared  like 
that  for  violet  blue;  after  wringing  it  out  it  must  be  dyed 
with  Brazil-wood,  to  which  some  alum  has  been  added,  al- 
lowing it  to  remain  in  the  dye-bath  for  twenty-four  houra^ 
and  then  rinsing  and  drying  it. — 5  (7,  XLVUl,  1874, 384. 

NEW  BLACK  PRINTING  COLOR. 

According  to  Knaffl,  if  vapor  of  turpentine  is  passed  over 
sesquioxide  of  iron  {Colcothar  vitrioli)  at  a  red-heat,  a  black 
pigment  results,  surpassing  printing-ink  in  softness,  lightness, 
and  depth  of  color,  and  said  to  be  adapted  to  printing  from 
stone,  copper,  and  steel. — 13  (7,  November  1, 1874, 1370, 

NEW   AND   DURABLE   COLORS. 

Durable  colors  can  be  prepared  economically,  according 
to  The  English  Mechanic^  by  mixing  small  portions  of  sul- 
phate of  iron,  nitrate  of  manganese,  and  nitrate  of  cobalt  or 
sulphate  of  copper  with  a  solution  of  sulphate  of  zinc.  The 
mixture  is  then  reduced  to  dryness,  and  subjected  to  suffi- 
cient heat  to  drive  off  the  sulphuric  acid.  The  colors  pre- 
pared by  this  process  are  yellows,  greens,  grays,  pinks,  and 
gold.— 19  A,  October  16, 1874, 118. 

IODINE   GREEN   ON  WOOLEN  YARN. 

According  to  the  Deutsche  Mlrber-ZeUung  the  mordant 
for  iodine  green  on  woolen  yarn  is  prepared  by  adding  40 
lbs.  of  purified  hydrochloric  acid  and  50  Ib^.  of  hyposul- 
phite of  soda  to  225  lbs.  of  soft  water,  and  allowing  it  to 
settle.  For  20  lbs.  of  wool,  40  lbs.  of  this  mordant  is  heated 
to  158^,  and  the  yarn  is  well  worked  in  it,  with  constant 
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tarning  for  half  an  hoar,  and  is  then  wound  ont,  and  the 
bath  is  again  heated  to  158^,  and  the  yam  worked  in  it 
again  for  the  same  length  of  time,  and  removed,  and  well 
cooled  and  allowed  to  lie  overnight.  It  is  to  be  rinsed 
shortly  before  dyeing,  which  is  done  according  to  sample, 
in  a  clear  bath,  by  means  of  iodine  and  picrine,  wooden  ves- 
sels being  employed  throughout  the  whole  operation. — 26  (7, 
XVL  1874, 166.  

IMPBOVBD  CHBOMB  GBBEN. 

Practical  chemists  have,  for  a  long  time,  had  their  atten- 
tion directed  to  the  problem  of  manufacturing  permanent 
greens,  otherwise  than  as  combinations  of  ai*8enic ;  and  it  is 
now  announced  that  a  very  fine  and  intense  chrome  green 
can  be  prepared  by  heating  a  mixture  of  equal  paits  of  sul- 
phur and  bichromate  of  potash  to  redness  in  a  crucible. 
The  product  is  then  to  be  leached  with  hot  water,  which 
dissolves  the  sulphide  and  sulphate  of  potassium  produced, 
and  leaves  the  oxide  of  chromium  as  a  fine  powder  of  an 
intense  green  color. — 18  -4,  October  16, 1874, 118, 

BBHAVIOB   OV   ANILINB    COLOBS  TOWABD   IKFUSOBIAL   BABTH. 

According  to  Bdttger,  after  shaking  an  alcoholic  solution 
of  any  aniline  color  with  a  sufficient  quantity  of  infusorial 
earth,  and  then  adding  some  water  to  the  mixture,  and  bring- 
ing the  whole  upon  a  paper  filter,  the  filtrate  will  be  found 
to  be  perfectly  colorless,  the  coloring  matter  being  retained 
by  the  earth.— 16  (7,  XVI.,  266. 

NBW  DYBS  OF  CB0IS6AKT  *  BBBTONNIBBB. 

A  very  important  advance  in  the  art  of  dyeing  has  been 
made  by  the  discoveries  of  Messrs.  Croissant  &  Br^tonniere. 
These  consist  in  the  treatment  of  certain  organic  substances, 
such  as  wood,  sawdust,  lichens,  moss,  gluten,  starch,  sugar, 
tannin,  gelatin,  blood,  horn,  soot,  sundry  acids,  and  alkaline 
solids,  resins,  etc.,  by  means  of  certain  sulphides,  at  a  more 
or  less  elevated  temperature.  The  process  of  manufacture 
is  very  simple  and  inexpensive,  according  to  Messrs.  Wirth 
&  Co.,  at  Frankfort-on-the-Main,  not  exceeding  llO  per  hun- 
dred pounds ;  the  profits  being  much  greater  than  those  from 
the  manufacture  of  aniline  colors.    The  new  dyes  comprise 
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shades  of  brown,  yellow,  and  gray ;  some  tints  of  lilac  and 
violet,  and  a  color  very  nearly  approaching  black.  They  are 
not  very  brilliant  compared  with  aniline  dyes,  but  have  a 
peculiar  warmth  of  tone  which  makes  them  especially  suit- 
able for  fashion  colors.  In  combination  with  the  wood  and 
extract  colors,  as  well  as  with  the  aniline  dyes,  very  beauti- 
ful new  shades  are  obtained.  They  are  generally  of  much 
greater  intensity  than  most  natural  dyes,  and  they  are  sol- 
uble in  water,  and  adhere  to  the  fibre  without  any  mordant, 
although  they  are  usually  fixed  by  bichromate  of  potash. 
They  surpass  in  durability  any  known  dyes,  being  not  in 
the  least  affected  by  either  strong  acids  or  alkalies. — 1  A^ 
October  9, 1 8  74, 1 70.  

ANTISEPTIC  AND  PHYSIOLOGICAL  EFFECTS   OF  8ALICTIJC  ACID. 

Investigations  by  Professor  Eolbe  indicate  that  salicylic 
acid,  like  carbolic  acid,  restrains  or  even  prevents  fermenta- 
tion and  putrefaction,  and  possesses  general  antiseptic  prop- 
erties. Thus  the  addition  of  rinnr)  ^^  even  less,  of  the  acid 
to  a  solution  of  grape-sugar,  prevents  entirely  the  action  of 
yeast  upon  it.  A  very  slight  quantity  added  to  milk  keeps  it 
sweet  for  a  long  time,  without  being  perceptible  to  the  taste. 
Fresh  meat  treated  with  it  has  been  found  to  keep  well  in 
the  air  for  weeks,  and  its  possible  use  in  the  preservation  of 
meat  is  suggested.  Experiments  made  in  the  Leipsic  Hos- 
pital, by  strewing  it,  either  alone  or  mixed  with  starch,  npon 
contusions  and  cancerous  surfaces,  showed  that  it  destroys 
the  fetid  odors  without  producing  perceptible  inflammation. 
Likewise  in  amputations  and  in  other  cases  it  was  used  with 
such  results  as  to  justify  the  hope  that  it  may  be  found  in 
surgery  to  have  all  the  desirable  properties  of  carbolic  acid 
without  its  objectionable  ones,  and  that  it  may  also  be  found 
efiicacious  as  a  remedy  in  certain  classes  of  diseases.  Ex- 
periments with  it  by  administering  it  internally,  or  by  ex- 
ternal application,  in  cases  of  incipient  cholera,  are  suggested. 
—14  (7,  CCXm.,  1874, 165. 

miTATION   OF  WALNUT. 

The  following  is  said  to  be  a  very  superior  method  for 
staining  any  kind  of  wood  in  imitation  of  walnut,  while  it  ia 
also  cheap,  and  simple  in  its  manipulation.    The  wood,  pre* 
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vionsly  thoroagbly  dried  and  warmed,  is  coated  once  or 
twice  with  a  stain  composed  of  one  part,  by  weight,  of  ex- 
tract of  walnut-peel,  dissolved  in  six  parts  of  soft  water  by 
heating  it  to  boiling,  and  stirring.  The  wood  thus  treated, 
when  half  diy,  is  brushed  with  a  solution  of  one  part,  by 
weight,  of  bicarbonate  of  potash  in  five  parts  of  boiling  wa- 
ter, and  is  then  allowed  to  dry  thoroughly,  and  is  to  be 
rubbed  and  polished  as  usual.  Red  beech  and  alder,  under 
this  treatment,  assume  a  most  deceptive  resemblance  to 
American  walnut.  The  color  is  $xed  in  the  wood  to  a 
depth  of  one  or  two  lines. — 16  Cy  XX.,  1874, 313. 

ON  FAINT  AS  AN  ENGINEEBING  MATEBIAL. 

In  a  paper  on  this  subject  read  before  the  Society  of  Engi- 
neers by  Mr.  Ernest  Spon,  the  author  remarked,  in  reference 
to  the  composition  and  characteristics  of  the  pigments  usually 
employed,  that  white-lead  should  be  of  good  quality,  and  un- 
mixed with  such  substances  as  chalk,  sulphate  of  lead,  and  sul- 
phate of  baryta.  Zinc  white  he  considers  not  so  objectionable 
as  white-lead,  but  proves  to  be  dry  under  the  brush  and  takes 
longer  in  completely  drying.  Red-lead  is  durable  and  dries 
well ;  but  antimony  vermilion  is  capable  of  being  substitut- 
ed to  advantage  for  red-lead.  Black  paints  from  the  resid- 
ual products  of  coal  and  shale-oil  manufacture  and  oxide  of 
iron  paints  are  generally  used  for  iron  work,  for  which  pur- 
pose they  are  peculiarly  suited.  He  concludes,  upon  the 
whole,  that  no  better  protection  for  iron-ore  structures  can 
be  had  than  oxide  of  iron  paints.  The  real  value,  however, 
of  any  paint  depends  upon  the  quality  of  the  oil,  the  quality 
of  the  pigment,  and  the  care  bestowed  on  the  manufacture. 
The  superiority  of  most  esteemed  paints  is  due  to  this  proc- 
ess rather  than  to  any  process  or  material  employed  in  the 
preparation. — Iron^  May  8, 1876, 687. 

YAENISH  FOB  IMITATINQ  GILDING   ON  BRASS  AND  BBONZB. 

A  beautiful  imitation  of  gilding  on  brass  and  bronze  articles 
may  be  effected  by  means  of  a  varnish  composed  of  160  grains 
of  gum  lac,  40  grains  of  dragon  Vblood,  10  grains  of  turmeric, 
and  3320  grains  of  alcohol.  The  metal  should  be  brushed 
with  the  varnish,  in  all  directions,  by  means  of  a  sponge,  and 
then  immediately  warmed  over  a  gentle  charcoal  fire.    The 
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surface  at  first  will  appear  dead,  but  will  soon  resemble  the 
finest  gilding.  The  varnish  should  be  kept  m  well -closed 
vessels.— 5  (7,  XIII.,  1875, 104. 

GOLDEN  VABXISH  FOB  LEATHER. 

This  varnish,  employed  in  imparting  to  leather  a  lustre 
resembling  that  of  the  golden  beetle,  by  simply  brushing  it 
on  with  a  broad  brush,  according  to  investigations  of  Bdtt- 
ger,  consists  of  a  somewhat  concentrated  solution  of  fnchsin 
in  an  alcoholic  solution  of  shellac — 14  C7,CCXin.,  1874,531. 

PEEVENTION   OP   YELLOWING   OP  WHITE   PAINT. 

Dr.  LUdersdorff,  of  Berlin,  regarded  the  oil  employed  as 
the  sole  cause  of  the  yellowing  of  white  paint,  when  light 
and  air  are  excluded ;  and  since  the  oil  acts  simply  by  reason 
of  its  conversion,  by  oxidation,  in  drying,  into  a  peculiar 
resin,  which  forms  the  sole  binding  material  of  the  pigment, 
and  renders  the  paint  durable,  he  suggested  a  solution  of 
some  colorless  resin  as  a  substitute  for  oil  in  the  prepara- 
tion of  white  paint ;  and  it  was  found,  on  trial,  that  a  coating 
of  white  paint  prepared  on  this  plan  remained  unchanged  in 
color  after  two  years  and  a  hal£  The  number  of  resins 
adapted  to  this  purpose  is  not  as  great,  however,  as  might 
at  first  be  supposed,  since  they  must  be  colorless,  especially 
for  white  paint,  and  hard  enough  to  form  a  durable  paint, 
and  at  the  same  time  cheap  enough,  and  should  not  require 
too  expensive  a  solvent  Shellac,  one  of  the  very  best  in 
these  respects,  however,  has  the  peculiarity  of  acquiring  a 
reddish  tint  with  carbonate  of  lead,  unless  it  is  bleached,  in 
which  form  it  is  too  expensive.  Gum  copal  is  not  only  ex- 
pensive, but  requires  an  expensive  solvent.  Rosin  is  too 
brittle,  except  perhaps  in  cases  where  a  great  degree  of 
iiardness  may  not  be  required.  Sandarac,  one  of  the  hard- 
est and  least  colored  resins,  and  dammar  were  however 
found  to  answer.  Among  the  solvents,  alcohol  and  oil  of 
turpentine  alone  were  found  of  practical  value,  though  not 
capable  of  substitution  for  each  other;  thus  copal,  shellac, 
and  sandarac  require  alcohol,  and  dammar  turpentine,  and 
while  rosin  is  soluble  in  ether,  it  will  only  dry  rapidly  enough 
when  used  with  alcohol.  For  sandarac  solution,  7  ounces  of 
the  gum,  carefully  freed  from  pieces  of  bark,  etc.,  and  2  ounces 
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of  Venice  turpentine,  covered  with  24  ounces  of  alcohol,  of  a 
epecific  gravity  of  0.833,  are  heated  in  a  suitable  vessel,  with 
continued  stirring,  over  a  slow  fire  or  spirit-lamp,  near  but 
not  quite  up  to  the  boiling  point,  and  the  solution  is  com- 
pleted by  retaining  the  mixture  at  this  temperature  for  an 
hour,  with  frequent  stirring.  The  varnish  can  be  employed 
immediately  ailer  cooling  for  mixing  the  paint.  The  Venice 
turpentine  prevents  too  rapid  drying  of  the  paint,  and  con- 
sequent difficulty  in  spreading  it.  A  weaker  alcohol  will 
not  only  dissolve  sandarao  with  difficulty,  but  is  also  liable 
to  become  so  dilute,  by  evaporation,  as  to  cause  a  powdery 
precipitate  of  the  gum,  and  prevent  the  formation  of  an  ad- 
herent film.  The  white-lead  to  be  used  with  this  varnish  is 
first  finely  ground  with  water,  and  dried,  and  then  again 
ground  with  a  muller  with  barely  as  much  turpentine  as  the 
operation  requires.  The  varnish  will  not  answer  for  this 
operation,  because  it  dries  too  rapidly,  but  the  mass  thus 
obtained  is  stirred  with  as  much  varnish  as  is  necessary  to 
form  a  paint  that  will  spread  readily ;  about  one  pound  of 
white-lead  being  required  to  half  a  pound  of  varnish.  As  it 
dries  quickly  it  must  be  applied  rapidly,  and  without  pass- 
ing the  brush  over  partially  dry  poitions.  In  course  of  half 
an  hour  a  second  coat  may  be  laid  on.  One  peculiarity  of 
this  paint  deserving  of  notice  is  that  it  thickens  so  much  in 
the  vessel  from  which  it  is  used  that  it  will  nol  spread  well, 
a  difficulty  that  may  be  remedied  by  thinning  it,  not  with 
alcohol,  however,  as  might  be  supposed,  but  with  a  little  of 
the  varnish,  since  the  thickening  is  not  due  to  the  evapora- 
tion of  alcohol,  but  to  a  peculiar  chemical  action  of  white- 
lead  upon  the  sandarac.  If  the  color  is  wanting  in  lustre 
when  dry,  too  much  varnish  has  been  employed,  but  a  fine, 
agreeable  polish  may  be  imparted  to  it,  when  perfectly  dry, 
by  rubbing  with  a  woolen  rag.  Paints  with  oil  of  turpen- 
tine are  just  as  easily  prepared,  but  the  choice  of  resins  is 
far  more  restricted,  and  the  proportions  are  different  from 
those  with  alcohol.  Dammar  is  found  to  answer  every  req- 
uisite of  hardness,  cheapness,  and  freedom  from  color.  Eight 
ounces  of  the  crushed  gum  are  heated  with  16  ounces  of  oil 
of  turpentine  to  167**  to  190*^,  and  kept  at  that  temperature, 
under  continued  stirring,  about  an  hour,  until  solution  is 
complete.     The  varnish  is  decanted  on  cooling,  and  pre- 
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served  for  use.  The  color  is  dead,  however,  even  with  two 
coats,  and  does  not  receive  a  polish  as  readily  as  that  with 
alcohol  vainish.  A  gloss  may  be  imparted  by  coating  it 
with  the  pure  varnish,  to  which  half  its  weight  of  oil  of  tur- 
pentine has  been  added,  or  better  still  by  coating  it  with 
sandarac  spirit-varnish,  since  sandarac  is  harder  than  dam- 
mar alone,  and  the  aiticle  will  therefore  endure  handling 
longer.  The  elasticity  of  these  paints  is  less  than  that  of 
fresh  oil  paints ;  but  this  quality  is  easily  dispensed  with  in 
painting  inner  doors,  window-frames,  etc. — 16  (7,  VIL,  1875, 
97.  , 

KSKUNE   OIL^  OB  HUILE  DB   BANCOUL. 

The  oil  from  the  nuts  of  the  Aleurites  triloba  (they  contain 
50  to  60  per  cent),  which  is  found  in  the  European  market^ 
though  not  regularly,  under  the  name  of  Kekune  oil,  or  Auile 
de  baneoidy  deserves,  according  to  Dr.  Wiesner,  more  notice 
from  oil  manufacturers,  not  only  on  account  of  its  cheapness 
(as  it  can  be  produced  in  large  quantities  in  Guadaloupe, 
New  Caledonia,  etc.),  but  also  on  account  of  its  quality.  It 
belongs  to  the  diying  oils,  and  is  said  to  be  remarkably  well 
adapted  to  the  preparation  of  oil  paints,  and  if  it  also  prove 
adapted  to  the  manufacture  of  printing-ink,  at  less  cost  than 
that  from  linseed-oil,  its  introduction  for  that  purpose  will 
be  very  desirable. — 6  (7,  Jult/  30, 1874, 308. 

OIL  FROM  THK   CABAPA-TBBB. 

Attention  has  lately  been  called  to  the  commercial  valne, 
for  oil-producing  purposes,  of  the  Carapa-tree  {Carapa  gvyor 
nensis).  This  plant  abounds  in  French  Guiana,  especially  in 
the  district  of  Cachipour,  where  it  forms  vast  forests-  The 
fall  of  the  nuts  extends  from  February  till  June,  and  they 
are  so  abundant  that  the  soil  for  many  leagues  in  extent  is 
covered  with  them  to  a  depth  of  several  inches.  If  collected 
and  pressed  during  this  period,  they  yield  about  35  per  cent^ 
of  an  excellent  oil.  The  price  at  Cayenne  is  estimated  at 
about  $25  to  $30  per  ton.— 17  A,  October  1, 1874, 151. 

VASBLINE,  A  NEW  PETBOLEUM  PRODUCT. 

A  new  petroleum  product  has  been  introduced  into  the 
trade  under  the  name  of  Vaseline,  which,  according  to  2%e 
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English  MechaniCy  promises  to  be  useful  as  a  vehicle  for 
emollient  preparations.  It  is  a  solid,  semi-transparent  jelly, 
free  from  taste  or  odor,  and  becomes  liquid  at  93^  Fahr.  It 
is  obtained  by  evaporating  crude  petroleum,  and  filtering  the 
residue  through  animal  charcoal. — 18  A^  8q>t.  25, 1874,  36. 

TINNING  VARIOUS  MBTALS  IN  TOB  HUMID  WAT. 

The  following  method  is  given  by  Wegler :  A  solution  of 
perchloride  of  tin  is  firat  prepared  by  passing  washed  chlo- 
rine gas  into  a  concentrated  aqueous  solution  of  tin-salt,  and 
expelling  the  excess  of  chlorine  by  gently  warming  it,  then  di- 
luting it  with  eight  to  ten  times  its  volume  of  water,  and  fil- 
tering it,  if  necessary.  The  article,  well  pickled  in  dilute  sul- 
phuric acid,  and  polished  with  sand  and  a  steel  scratch-brush, 
and  rinsed  with  water,  is  loosely  wound  with  a  zinc  wire,  and 
immersed  for  ten  or  fifteen  minutes,  at  the  ordinary  temper- 
ature, in  the  dilute  solution  of  perchloride  of  tin.  When 
tinned  in  this  way,  it  is  Hnsed,  brushed  with  a  scratch-brush, 
dried,  and  finally  polished  with  whitening.  This  applies  to 
tinning  cast  iron,  wrought  iron,  steel,  copper,  brass,  lead,  and 
zinc. — 13  C,  November  1, 1874, 1368. 

GILDING  GLASS. 

The  following  process  for  gilding  glass  has  been  patented 
by  Professor  Schwarzenbach :  A  filtered  solution  of  perfectly 
pure  chloride  of  gold,  in  boiling  water,  is  diluted  until  twelve 
cubic  inches  of  the  liquid  contain  one  grain  of  metallic  gold, 
and  is  then  rendered  alkaline  with  caustic  soda.  As  a  re- 
ducing agent,  alcohol  saturated  with  marsh  gas,  and  then 
diluted  with  its  volume  of  water,  is  employed.  One  and  a 
half  cubic  inches  of  this  liquid  are  added  to  the  alkaline  gold 
solution,  and  the  mixture  then  poured  between  the  plate  to 
be  gilded  (previously  well  cleansed)  and  a  glass  plate  placed 
about  one  tenth  of  an  inch  below  it.  After  remainin^^  un- 
disturbed  from  two  to  three  hoai*s  the  gilding  is  complete, 
and  the  glass  is  removed  and  washed. — 16  (7,  November  26, 
1874, 428.  

NEW  PHOSPHOR-BBONZES. 

Dr.  Kunzel,  whose  name  will  be  recalled  as  the  joint  dis- 
coverer, with  M.  Montefiore-Levy,  of  the  well-known  phos- 
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phor-bronze,  now  annonnoes  the  additional  discoyeiy  that 
when  phosphor-bronze  is  combined  with  a  certain  fixed  pro- 
portion of  lead,  the  phosphoiized  triple  alloy,  when  cast  into 
a  bar  or  bearing,  segregates  into  two  distinct  alloys,  one  of 
which  is  hard  and  tough  phosphor-bronze,  containing  bat 
little  lead,  and  the  other  a  mnch  softer  alloy,  consisting 
chiefly  of  lead,  with  a  small  proportion  of  tin  and  traces  of 
copper.  The  latter  alloy  is  almost  white,  and,  when  the 
casting  is  fractared,  it  will  be  foond  nearly  equally  diffused 
through  it;  the  phosphor-bronze  alloy  forming  as  it  were  a 
species  of  metallic  sponge,  all  of  whose  cavities  are  occupied 
by  the  soft  metal  alloy  segregated  from  it.  This  phenome- 
non of  the  segregation  into  two  or  more  alloys,  of  combina- 
tions of  copper  with  tin  and  zinc,  has  long  been  known,  and 
from  the  fact  that  such  separation  is  generally  massive,  and 
not  equable  throughout  the  mass,  it  has  been  a  source  of 
great  annoyance  to  the  founder.  Dr.  Kunzel,  however,  seems 
to  have  succeeded  in  causing  the  segregation  to  take  place 
in  uniform  distribution  throughout  the  casting,  and  has  taken 
advantage  of  the  properties  of  the  product  which  he  obtiuns 
in  this  manner  to  construct  therefrom  bearings  of  railway 
and  other  machinery. 

In  heavy  bearings,  such  as  those  for  marine  engines,  the 
valuable  properties  of  Babbitt  metal,  and  similar  anti-friction 
alloys,  are  well  recognized ;  but  these  being  generally  soft, 
are  open  to  the  grave  objection  that  where  they  are  subjectr 
ed  to  considerable  pressure,  or  even  moderate  pressure  ac- 
companied by  continued  vibration,  they  become  distorted  in 
form,  and  then  fail  to  sustain  the  journals  in  their  proper 
places.  The  device  is,  therefore,  resorted  to  by  the  machin- 
ist of  casting  a  hollow  cage  of  hard  metal,  of  proper  form, 
for  the  intended  bearing,  the  cavities  of  which  he  then  fills 
by  casting  into  them  the  soft  metal  alloy,  which  thus  forms 
the  actual  rubbing  surface  of  the  bearing.  The  hard  metal 
cage  supports  the  soft  metal  within,  and  prevents  its  distor- 
tion or  escape,  save  by  suriace  abrasion.  Dr.  Kunzel  claims 
to  effect  the  same  result  by  the  peculiar  constitution  of  his 
new  phosphorized  alloy  for  bearings.  This  forms  its  own 
supporting  cage,  for  the  soft  bearing  metal,  which,  as  alluded 
to  at  the  outset,  separates  from  it  in  the  progress  of  cooling. 
He  claims  that  these  bearings  combine  the  very  small  fric- 
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tion  and  non-abrasion  of  the  journals,  with  the  firm  resist- 
ance to  pressure  and  stability  of  form  of  bearings  of  hard 
metals.  The  test  of  practice  alone  can  decide  the  value  of 
these  claims,  though  they  seem  very  plausible. — 3  Ay  October 
24, 1874.  

A  NEW  SILYEB-LIKE  ALLOY. 

A  new  and  inozidizable  alloy,  resembling  silver,  has  lately 
been  patented  by  Le  Marquand,  of  Paris,  and  has  the  follow- 
ing composition  per  kilogramme : 

Pare  Copper 750  grammes. 

Nickel 140         " 

Black  oxide  of  Cobalt 20         << 

Tin  in  drops 18         " 

Zinc 72         " 

These  different  ingredients  are  to  be  melted  together  in  a 
crucible.— 9 .5,  May  6, 208. 

PLATING  WrrH  ALUMINIUM. 

The  following  process  for  covering  metal  surfaces  with 
aluminium  is  recommended  by  J.  A.  Jeancou :  Dissolve  any 
desired  quantity  of  a  salt  of  aluminium,  such  as  sulphate, 
chloride,  nitrate,  cyanide,  etc.,  in  distilled  water,  and  concen- 
trate the  solution  to  20°  Beaume  (at  60°  Fahr.)  in  a  vessel 
suitable  for  holding  the  article  to  be  plated.  The  battery 
to  be  used  should  either  be  four  pairs  of  Smee's  or  three  of 
Bunsen's,  with  the  elements  connected  for  intensity,  and  a 
plate  of  aluminium  attached  to  the  positive  pole.  The  solu- 
tion should  be  slightly  acidulated  with  its  appropriate  acid, 
heated  to  140°  Fahr.,  and  kept  at  that  temperature  during 
the  operation.  

MANUFACrUBS  OF  STBASIO  ACID. 

In  order  to  facilitate  the  removal  of  the  oleic  acid  in  the 
manufacture  of  stearic  acid,  Deisz  suggests  the  addition  of 
20  per  cent,  of  bisulphide  of  carbon  to  the  mass  before  press- 
ing, since  but  one  pressing  in  the  cold  will  then  be  required 
to  remove  the  oleic  acid  thus  diluted,  and  the  bisulphide  can 
easily  be  removed  by  distillation.  The  process  is,  however, 
considered  objectionable  by  Professor  Heeren,  on  account  of 
the  unavoidable  loss  of  bisulphide,  as  well  as  the  injurious 
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action  of  its  vapor  upon  the  operatives.  He  regards  the  idea, 
meantime,  as  a  good  one,  and  thinks  the  substitution  of  some 
less  volatile  and  injurious  liquid  (as  petroleum  naphtha)  for 
the  bisulphide  is  well  worth  trying. — 15  C,  XVII.,  1874, 272. 

gaudin's  polishing  paper. 

Messrs.  Gaudin  &  Co.,  of  Paris,  have  recently  introduced 
a  new  polishing  paper,  made  with  a  mixtui*e  of  silex  and 
alumina  melted  together  and  reduced  to  a  fine  powder.  This 
they  claim  is  much  superior  to  emery  paper  or  any  other 
substance  used  for  the  same  purpose.  It  really  constitutes 
an  artificial  emery  or  corundum,  but  is  in  a  form  much  more 
convenient  for  application  than  the  natural  substance. — 1  JB, 
May  2, 61.  

PBEPABATION  OF  ABSOLUTE   ALCOHOL. 

Professor  J.  L.  Smith  informs  us  that  alcohol  of  98  per 
cent,  can  be  obtained  by  shaking  up  the  strongest  commer- 
cial alcohol  with  freshly  burned  lime  in  a  tightly  closed  ves- 
sel, renewing  the  operation  every  day  for  a  week  or  ten  days, 
when  the  bottles  are  allowed  to  remain  at  rest  for  a  few  days 
for  the  hydrate  of  lime  to  settle,  and  the  original  alcohol  can 
be  drawn  off,  free  from  lime,  and  of  98  per  cent.  To  obtain 
absolute  alcohol  the  last  draft  is  to  be  put  into  a  convenient 
flask,  with  the  addition  of  lime  in  coarse  powder  and  an  in- 
verted Liebig  condenser  attached,  so  that  the  alcohol  will 
run  back  into  the  flask  when  condensed.  This  is  then  dis- 
tilled over,  and  will  mark  100  per  cent. — 1  -4,  November  20, 
1874, 235.  

FILLING   HOLLOW  BRASS  AETICLES  WITH  MOLTEN  IRON. 

Atkins,  of  Birmingham,  casts  molten  iron  in  hollow  brass 
objects,  without  danger  of  melting  them,  by  simply  immers- 
ing them  in  water,  which  prevents  their  temperature  from 
rising  above  212^  To  make  weights  in  this  way  the  brass 
shell  is  imbedded  in  iron  filings  instead  of  water. — 13  C, 
November  1, 1874, 1364.      

CEMENT  FOR  MARBLE   AND  ALABASTER. 

It  is  said  that  the  point  of  fracture  of  articles  cemented 
with  the  following  mixture  is  difficult  to  find,  and  that  the 
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cemented  place  is  much  stronger  than  the  material  itself: 
Form  a  thick  paste  with  water-glass  (silicate  of  soda)  by 
adding  as  much  as  may  be  necessary  of  a  mixture  of  12 
parts  of  Portland  cement,  6  of  slaked  lime,  6  of  fine  sand, 
and  1  of  infusorial  earth.  The  article  to  be  cemented  need 
not  be  heated.  It  hardens  in  twenty-four  hours. — 18  G ^De- 
cember 23, 1874,  816.  

CBMBKT  FOB  HABBLE  WATEB-TANKS. 

In  the  Berlin  Polytechnic  Society,  water-glass  with  mar- 
ble-dust, glycerine,  and  litharge  was  recommended  as  a  ce- 
ment for  water-tanks  of  marble  slabs,  with  the  statement 
that  it  was  unaffected  by  hot  water..  A  mixture  of  12  parts 
of  cement,  6  of  whitening,  6  of  fine  sand,  and  1  of  infusorial 
earth,  stirred  to  a  paste  with  water-glass,  was  also  mentioned 
for  the  same  purpose.— 34  (7,XXIIL,  1874, 183. 

BE^DBBIKG  IBON  WIBE   OF  A  SILYBBT   WHITBNESS. 

To  make  iron  wire  of  a  silvery  whiteness  it  is  firet  treated 
in  a  hydrochloric  acid  bath  in  which  a  piece  of  zinc  is  sus- 
pended. The  corroded  wire  is  then  brought  in  contact  with 
a  plate  of  zinc  in  a  bath  in  which  2  parts  of  tartaric  acid 
are  dissolved  in  100  parts  of  water,  with  further  addition  of 
3  parts  of  tin  salt  (stannous  chloride)  and  3  parts  of  soda. 

The  wire  is  allowed  to  remain  some  two  hours  in  the  bath, 
and  is  made  bright  by  polishing  or  by  drawing  in  the  draw- 
ing-plate. By  this  galvanized  tinning  it  is  quite  easy  also  to 
whiten  wire  which  is  already  rolled  up  spirally,  or  iron  ob- 
jects of  any  other  form,  which  gives  an  advantage  over  the 
mechanical  method  by  which  the  wire  is  tinned  at  a  high 
temperature,  and  then  passed^  through  the  di*a wing-plate. — 
21-4,  tTw/y,  672.  * 

VULCANIZING  OF  CAOUTCHOUC  AT  COMMON  TBMPEBATUBES. 

The  following  process  devised  by  Gaulthier  de  Caulbry  is 
claimed  to  effect  this  object.  If  an  intimate  mixture  is  made 
of  flour  of  sulphur  and  dry  chloride  of  lime,  a  decided  odor 
of  chloride  of  sulphur  will  shortly  be  noticeable,  while  simul- 
taneously the  temperature  of  the  mixture  is  appreciably  ele- 
vated, and  the  mass  becomes  plastic  by  the  softening  of  the 
sulphur.     If  a  mixture  of  this  kind,  in  which  the  sulphur  is 
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ia  great  excess,  is  added  to  caoutchouc  softened  in  bisal- 
phide  of  carbon,  it  effects  the  change  called  vulcanization  at 
ordinary  temperature,  or  upon  slight  warming.  When  the 
mixture  contains  an  excess  of  the  chloride  of  lime,  the  mass 
does  not  become  pasty,  but  remains  pulverulent. — Scientific 
American^  XXXTL,  374.     

CAUSTIO  SODA  AND  POTASH. 

Grtlneberg  &  Yoreter  have  patented  in  England  a  new- 
process  for  obtaining  the  caustic  alkalies.  The  chloride  of 
sodium  or  of  potassium,  as  the  case  may  be,  is  mixed  with 
hydrated  alumina,  and  the  mixture  subjected  to  the  action 
of  superheated  steam. — 14  Cy  February y  382. 

GLASS    MANUFACTURED    FBOH    BULPHATB    OF    SODA,  OB    CAL- 
CINED GLASS. 

Dr.  Guhrauer  calls  attention  to  the  fact  that,  although 
sulphate  of  soda  can  not  as  yet  be  employed  in  the  manu- 
facture of  a  colorless  glass  suitable  for  glass  vessels,  it  is  ex- 
tensively used  in  France,  Belgium,  and  Holland  to  furnish 
the  alkali  in  the  manufacture  of  mirror-glass,  although  it  has 
too  decided  a  tint  when  even  less  than  an  inch  in  thickness 
to  be  used  for  half-crystal  ware,  etc.  The  process  by  which 
a  glass  suitable  for  the  special  purpose  mentioned  is  made 
from  sand,  lime,  sulphate  of  soda,  and  charcoal  alone,  rests 
upon  the  previous  calcination  of  the  glass  mass,  or  the  prep- 
aration of  what  may  be  called  a  finely  divided,  calcined 
glass;  this  is  accomplished  by  allowing  the  barely  fused 
mass  to  flow  suddenly  into  cold  water.  After  thoroughly 
drying  this  it  is  again  fused,  with  the  addition  of  broken 
glass,  decolorizing  and  purifying  material,  as  binoxide  of 
manganese,  nitre,  etc. ;  but  the  desired  degree  of  freedom 
from  color  depends  in  a  great  measure  on  the  careful  selec- 
tion of  the  raw  material,  and  the  proportions  in  which  the 
ingredients  are  mixed.  Any  furnace,  upon  any  system  of 
heating,  will  answer,  and  the  glass,  when  in  a  very  viscid 
condition,  may  be  simply  run  off  through  openings,  closed 
by  valves  through  which  water  circulates,  into  tanks  filled 
with  water,  from  which  it  is  then  taken  and  dried,  and 
re-fused.  The  consumption  of  time  and  fuel,  by  reason  of 
the  double  fusion  required,  is  not  necessarily  much,  if  indeed 
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any,  greater,  while  there  are  the  advantages  of  cheapness  of 
material  in  the  sulphate  of  soda  and  of  quality  in  the  glass, 
since  it  may  contain  much  less  alkali.  The  number  of  fur- 
naces need  not  necessarily  be  increased,  as  the  same  furnace 
may  be  used  for  the  different  operations.  — 14  C7,  CCXY., 
1875, 358.  

THB    MICBOSCOPIC    STUDY   OF   FIBBES    USED    IX  THE  FABBICA- 

TION   OF  PAFBB. 

The  study  of  vegetable  fibres  has  already  occupied  many 
observers;  and  the  classical  memoirs  of  Alean  and  Yetillart 
are  well  known.  These  researches  have  generally  had  for 
their  object  the  application  of  vegetable  fibres  to  the  textile 
arts ;  their  application  to  the  manufacture  of  paper  has  been 
less  fully  considered,  but  forms  the  subject  of  an  extensive 
work  recently  published  by  Gerard,  who  has  especially  stud- 
ied those  vegetable  fibres  that  enter  into  the  composition 
of  the  pulp  of  the  paper  manufactures.  He  has  determined 
with  the  microscope  the  form,  dimensions,  and  special  char- 
acters of  these  fibres,  and,  in  order  to  illustrate  his  results, 
has  reproduced  the  microscopic  appearances  by  means  of 
photography.  He  states  the  conditions  which  must  be  ful- 
filled by  the  fibre  that  is  to  produce  good  paper  as  follows: 
First,  with  reference  to  the  length  of  the  fibre,  he  finds  that 
the  pulp  styled  ^^  short  refined"  is  composed  of  fibres  of  from 
0.3  to  Q.5  of  a  millimeter  in  length,  while  if  it  is  from  one  to 
one  and  a  half  millimeters  long,  it  is  "long  refined."  Rarely 
does  it  surpass  this  latter  length ;  and  as  there  is  no  vegetable 
fibre  that  he  has  examined  which  is  not  at  least  equal  to  this 
latter  length,  he  concludes  that  they  are  all,  so  far  as  that  is 
concenied,  proper  for  the  manufacture  of  paper.  Second,  it 
is  an  important  consideration  that  the  fibre  should  be  fine  as 
well  as  long — in  other  words,  the  ratio  of  its  length  to  its  di- 
ameter should  be  at  least  fifty  to  one.  Third,  the  fibi*e  should 
be  elastic,  and  submit  to  twisting  with  ease.  It  is  this  that 
gives  solidity  to  the  sheet.  On  the  other  hand,  the  tenacity 
of  the  fibre  is  a  matter  of  only  secondary  importance ;  as  is 
seen  if  we  notice  that  when  a  sheet  of  paper  is  torn  the  fibres 
themselves  are  never  torn,  but  simply  slide  over  and  separate 
from  their  neighbors.  According  to  their  relative  value  in 
the  manufacture  of  paper,  he  classifies  the  fibres  as  follows : 
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First,  round  fibres  that  can  lend  themselves  easily  to  the  for- 
mation of  twisted  cords.  Those  of  hemp  and  liax  are  the 
only  ones  of  this  class.  Second,  round  smooth  fibres  that  do 
not  easily  foim  cording,  such  as  jute,  feather-grass,  palm, 
sugar-cane,  etc.  Third,  the  materials  of  cellular  fibrous  nat- 
ure, of  which  the  only  one  worthy  of  note  is  the  pulp  obtain- 
ed from  the  straw  of  rye  or  wheat  under  the  action  of  caus- 
tic solutions.  Fourth,  fibrous  plates,  under  which  head  he 
classes  fibres  of  cotton  and  those  extracted  from  wood  by 
chemical  processes,  those  of  the  agave,  bamboo,  etc.  Fifth, 
imperfect  material,  such  as  the  pulp  obtained  by  the  mechan- 
ical maceration  of  wood. — Bulletin  JSisbdom.y  XVL,  69. 

PBEPABATTON  OF  ABTIFICIAL  CAOUTCHOUC. 

A  mass,  said  to  resemble  caoutchouc,  and  soluble  in  lin- 
seed oil,  may  be  prepared  by  heating  in  an  iron  kettle,  which 
should  only  be  half  filled,  ten  pounds  of  sulphur,  or  flowers 
of  sulphur,  and  twenty  pounds  of  rape-seed  oil,  with  con- 
stant stirring,  until  the  sulphur  is  melted  and  the  mass  be- 
gins to  swell;  then  immediately  pouring  it  into  a  mould, 
dusted  with  some  kind  of  powder,  or  upon  a  stone  slab 
moistened  with  water,  when  it  will  harden  at  once.  Linseed 
oil  may  replace  the  rape-seed  oil,  in  which  case  less  sulphur 
must  be  taken.  

USE   OF  THE  WILD  BICE  PLANT  IN  PAPEB-MAKIN6. 

The  stem  of  the  American  wild  rice,  Zizania  aquatica^  is 
now  coming  extensively  into  use  as  a  material  for  paper 
pulp,  yielding,  as  it  does,  fully  as  much  of  the  raw  material 
as  the  esparto,  and  being  comparatively  free  from  silicates. 
The  paper  made  from  this  substance  is  quite  as  strong  and 
as  flexible  as  that  from  rags,  while  it  is  easily  bleached, 
economical  in  respect  to  chemicals,  pure  in  color,  and  1*6- 
markably  free  from  specks  and  blemishes.  It  is  estimated 
that  one  hundred  thousand  tons  can  easily  be  obtained  from 
the  shores  of  the  Canadian  lakes  alone. — 12  A^  S^teniber  24, 
1874,427.  

VALUE    OP  THE   MILK-WEED  AS   A  FIBRE-PLANT. 

M.  Roux  calls  attention  to  the  value  of  the  common  milk- 
weed (Asclepias  Syriaca)^  so  abundant  along  roadsides  in 
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the  United  States,  as  famishing  an  important  fibre,  possess- 
ing numerous  points  of  superiority  over  the  common  hemp, 
especially  in  view  of  the  fact  that  it  accommodates  itself 
to  more  barren  regions  and  requires  no  culture.  Being  her- 
maphrodite, and  not  dioecious,  it  produces  on  a  given  area  a 
greater  number  of  plants,  and  therefore  the  amount  of  tex- 
tile fibre  is  much  greater.  It  begins  to  grow  toward  the 
end  of  April,  and  flowers  in  July.  It  succeeds  especially 
well  in  dry  seasons.  The  height  of  its  stalks  is  about  five 
feet,  and  its  pulp  furnishes  a  most  excellent  material  for  pa- 
per.—1  F,  October  15, 1874, 164. 

PBEPABATION   OF  WOOD-PASTE  FOB  PLATBS,  ETa 

The  mass  obtained  by  the  following  process,  though  brittle 
at  firat^acquires  a  surprising  degree  of  firmness  after  gradual 
drying  in  the  air,  and  the  separate  particles  of  wood  may  be 
firmly  united  and  hardened  by  moistening  three  or  four 
times,  as  soon  as  it  is  firm  enough,  with  about  a  5  per  cent, 
solution  of  potash,  and  then  drying  it  thoroughly.  By  sub- 
stituting bichromate  of  potash  for  the  potash,  it  may  also  be 
rendered  water-proof  as  well  as  hard,  and  by  adding  different 
dye-stuffs,  or  the  crude  dye-woods,  to  the  alum  mordant,  col- 
ored wooden  plates  and  objects  may  be  produced.  One 
hundred  parts  of  sawdust  (best  of  soft  wood)  are  boiled  for 
half  an  hour  in  a  concentrated  solution  of  100  parts  of  sul- 
phate of  alumina,  in  water,  and  then  allowed  to  cool.  Fifty 
parts  of  glue,  dissolved  in  100  parts  of  boiling  water,  are 
then  intimately  mixed  with  the  above  mass,  and  the  whole 
thoroughly  kneaded  and  subjected  to  a  very  high  pressure. — 
84  (7,  XX.,  1874, 159.  

PBEPABATrON  OF  EBONITE. 

The  use  of  ebonite,  one  of  the  newer  preparations  of  India 
rubber,  is  constantly  increasing,  on  account  of  its  better  ap- 
plicability to  many  purposes  in  the  arts  than  its  near  ally, 
vulcanite.  The  two  substances  are  quite  similar,  being  com- 
posed of  India  inibber  and  sulphur,  with  some  preparation  of 
gutta-percha,  shellac,  asphalt,  graphite,  etc. ;  althougli  these 
latter  are  not  essential.  In  vulcanite,  the  amount  of  sulphur 
does  not  exceed  20  to  30  per  cent.,  whereas  in  ebonite  the 
percentage  of  sulphur  may  reach  as  high  as  60.    An  in- 
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creased  temperataie  is  also  required  for  this  preparatioii. 
The  approved  formabi  consists  in  mixing  together  100  parts 
of  mbber,  45  of  salphnr,  and  10  of  gntta-percha,  with  suffi- 
cient heat  to  &cilitate  the  combination.  In  mannfactare,  a 
sufficient  quantity  of  this  mixture  is  placed  in  a  mould  of  a 
desired  shape,  and  of  such  material  as  will  not  be  affected 
by  the  sulphur  contained  in  the  mass.  It  is  then  exposed  to 
heat  of  about  315%  and  a  pressure  of  about  12  pounds  to  the 
square  inch,  for  two  hours.  This  is  done  most  readily  by 
placing  the  mould  in  a  steam-pan,  where  the  requisite  press- 
ure and  temperature  can  easily  be  kept  up.  When  cold, 
the  ebonite  is  removed  from  the  mould,  finished,  and  polished 
in  the  usual  manner. — 18  A^  Jcmuary  8, 1875, 818. 

GLAZING  PAPBB  BY  PABAFFIN. 

According  to  Dr.  Yohl,  the  following  process  for  glaang 
paper  by  means  of  paraffin  is  adapted  to  white  and  all  del- 
icate tints :  Add  100  parts,  by  weight,  of  fine,  washed,  and 
dried  pure  white  China  clay,  previously  heated  to  at  least 
the  temperature  of  fusion  of  paraffin,  to  24  parts  of  (ea«ly 
fusible)  melted  paraffin.  The  clay,  if  hot  enough,  will  com- 
pletely absorb  the  liquid  paraffin.  Pulverize  the  mass,  when 
cold,  and  grind  in  the  color -mill  with  cold  water.  Add 
from  4  to  6  per  cent,  of  this  semi-fluid  mass  to  the  color  pre- 
viously prepared,  and  treat  the  dried  paper  as  usual.  The 
driest  and  dullest  earth  colors  assume  a  fine  glaze  by  this 
process ;  and  for  dark  tints  clays  with  a  decided  color  may 
be  used.  The  paraffin  mixture  may  also  be  employed  with 
advantage  for  glazed  pasteboard,  as  it  likewise  renders  it 
less  liable  to  be  affected  by  moisture. — 6  G^JuLy  16, 1874, 
265.  •  

POLISHING-CLOTH  FOB  BBASS. 

A  sort  of  linen  was  exhibited  at  the  Vienna  Exposition 
which  served  the  purpose  of  cleaning  and  polishing  brass 
veiy  well,  and  was  at  the  same  time  cheap  enough  for  gen- 
eral use.  Investigations  by  Dr.  Reichardt  indicate  that  the 
effect  iB  due  to  the  presence  of  silicic  acid  and  an  alkali,  and 
that  the  article  may  be  prepared  by  impregnating  some  loose 
fabric,  such  as  fustian,  with  a  weak  solution  of  water-glass, 
and  then  washing  it  thoroughly.     A  not  inconsiderable 
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amonnt  of  silicic  acid  will  be  retained,  in  a  manner  analo- 
gous to  alumina  in  dyeing. — 14  Cj  CGXIII.,  528. 

SOLDERING   PLATINIZED   GLASS   SdRFACSS  TO  METALS. 

It  has  been  found  by  Dr.  R5nzgen  that  glass  can  be  more 
firmly  affixed  to  metals  by  coating  it  with  platinum,  and 
soldering,  than  it  can  be  by  cement.  The  tinning  of  the 
platinum  surface  is  very  easily  eflTected  by  means  of  a  sol- 
dering iron  and  chloride  of  zina  The  excess  of  platinum 
coating  may  be  wiped  off  with  filter-paper  dipped  in  dilute 
hydrofluoric  acid.  The  glass,  of  course,  should  be  carefully 
warmed  before  applying  the  soldering-iron.  The  platinum 
coating  is  said  to  adhere  to  the  glass  so  firmly  that  a  well- 
soldered  piece  of  metal  can  not  be  removed  without  injuring 
the  surface  of  the  glass.— 6  (7,-XXXnL,  1874, 264. 

IllPSOVED  MODE    OF   CLOSING  BABBEL  HOOPS. 

It  is  claimed  that  the  ends  of  hoops  on  barrels  may  be 
securely  joined  with  great  economy  of  time  and  labor  on  the 
following  plan,  devised  by  Cattin :  A  small  plate  of  sheet- 
metal  has  two  slits  punched  in  it  in  such  a  way  that  the 
hoops  may  be  drawn  through  them  readily  in  one  direction, 
and  are  prevented  from  slipping  out  by  the  sharp  edges  of 
the  plate  cutting  into  them.  The  surface  is  rendei*ed  smooth 
by  a  blow  with  a  hammer  on  the  projecting  ends  of  the 
hoops. — 9  Cy  Juljfy  1874, 105. 

UTILIZATION    OF    LSATHEB   WASTE. 

While  numerous  processes  for  utilizing  the  offal  in  the 
manufacture  of  leather  are  in  successful  operation,  there  has 
been  a  comparatively  open  field  respecting  leather  waste. 
At  the  Vienna  Exhibition,  leather  was  shown  suitable  for 
heels,  toe-caps,  and  inner  soles,  prepared  from  leather  clip* 
pings,  according  to  a  French  method,  by  simply  mixing 
them  with  some  adhesive  substance,  forming  the  mass  into 
rectangular  plates  on  top  of  each  other,  subjecting  them  to 
hydraulic  pressure,  and  then  drying  and  rolling  them.  This 
article  was  restricted  in  use  because  it  could  not  withstand 
moisture.  A  Copenhagen  firm,  however,  exhibited,  for  the 
first  time,  an  aiticle  made  upon  an  entirely  different  plan. 
The  leather  scraps  were  first  conveited,  in  a  suitable  mar 
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chine,  into  a  sort  of  leather-wool,  which  was  then  mixed  with 
caoutchouc  and  different  chemical  reagents,  kneaded  by  ma- 
chinery into  a  thick  pasty  mass,  and  formed  in  metal  moulds, 
dried,  and  subjected  to  a  gradually  increasing  pressure  until 
it  was  finished,  under  6000  to  10,000  pounds  to  the  square 
inch.  The  appearance  of  leather  is  imparted  to  it  by  a  light 
coating.  Articles  manufactured  from  this  material  are  said 
to  be  50  per  cent,  cheaper  than  those  from  leather,  and  can 
be  made  in  the  same  manner,  while  they  are  also  perfectly 
water-proof.  Chemical  investigation  shows  it  to  consist  of 
about  40  per  cent,  caoutchouc  aud  60  per  cent,  leather. — 14 
e,  CCXXin.,  1874,  81.       

MANUFACTUBB   OF  COPPER  ANB  BRASS  WIRE. 

In  order  to  produce  very  long  strips  of  brass  or  copper,  to 
be  drawn  into  wire,  Lav6issi^re  is  Son,  of  Paris,  have  devised 
a  plan  of  cutting  them  from  circular  plates  in  spiral  form  by 
means  of  circular  shears. — 14  (7,  CCXV.,  1875,  377. 

NBW  TREATMENT  OF  HIDES  IN  TANNING. 

The  following  preliminary  treatment  of  hides,  patented  by 
Sainte-Marie,  is  said  to  materially  shorten  the  time  required 
for  tanning,  and  in  the  one  case  to  afford  a  soft,  pliable  ma- 
terial, and  in  the  other  to  render  the  hides  more  suitable  for 
the  reception  of  dyes.  The  hides,  after  being  freed  from 
bair  and  flesh  by  caustic  alkalies,  are  immersed  in  an  aque- 
ous solution  of  sulphate  of  ammonia,  6  to  11  pounds  to  from 
800  to  1000  quarts  of  water,  or  in  a  solution  of  11  pounds 
of  sulphate  of  ammonia,  and  22  pounds  of  sulphate  of  soda, 
in  800  to  1000  quarts  of  water.— 15  (7,  XVIIL,  1874, 288. 

CUTTING  AND  BOEING   CAOUTCHOUC  CORKS. 

By  moistening  the  knife  or  borer  with  a  moderately  strong 
solution  of  caustic  soda  and  potash,  instead  of  water  or  alco- 
hol, it  is  said  that  India  rubber  may  be  cut  with  as  much  ease 
as  ordinary  cork-wood. —0  C^July^  1874, 106. 

A  WRrnXG-MACHIKE. 

It  is  said  that  in  Austria  there  exists  an  official  Bureau  of 
Stenography,  and  that  a  uniformity  in  stenographic  writing 
is  imposed  upon  all  the  profession.     Usually  the  writing  of 
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one  stenograpber  is  intelligible  only  to  bimself.  Tbe  idea  of 
creating  a  universal  language  for  stenography,  independent 
of  the  caprice  of  the  operators,  is  claimed  for  various  persons. 
As  long  ago  as  1845,6ensoul,  of  France,  occupied  bimself  witb 
this  problem,  a  solution  of  which  was  indispensable  to  the 
success  of  the  stenographic  principles  of  which  he  is  the  in- 
ventor. Stenographic  laws  have  received  numerous  improve- 
ments during  these  thirty  years,  both  by  Gensoul  and  by  his 
son,  who  continues  to  develop  the  work  of  his  father ;  and 
the  instrument  referred  to,  as  at  present  constructed,  is  a 
manageable  piece  of  apparatus,  very  convenient  and  not  ex- 
cessively costly.  Many  public  experiments  have  been  made 
with  it  at  various  times.  Entire  volumes  of  discussions  and 
conferences  have  been  published,  and  the  Gensoul  machines  ^ 
are  at  present  regularly  manufactured.  This  apparatus, 
which  allows  of  wi-iting  200  or  250  words  per  minute  (the 
number  of  syllables  falling  from  the  lips  of  the  most  voluble 
orator),  may  be  described  as  a  piano-forte,  upon  which  there 
appear  twelve  white  and  twelve  black  keys,  which  may  be 
moved  with  the  fingers,  and  two  supplementary  keys  are 
added,  one  on  the  right  and  one  on  the  left,  that  are  operated 
by  the  wrists.  Each  key  produces  its  indications  in  marks, 
on  a  roll  of  paper,  similar  to  that  which  flows  in  the  Morse 
apparatus.  The  only  difference  is  that  the  black  keys  give 
long  marks,  while  the  white  keys  make  only  points.  Every 
time  that  the  keys  are  touched  the  paper  is  automatically 
unrolled  to  the  extent  of  one  fiftieth  of  an  inch,  so  that  one 
can  make,  on  every  line  of  the  paper,  any  combination  what- 
ever of  twelve  double  signals.  These  signals  are  arranged 
by  three  groups  of  four  each ;  the  three  groups  being  read 
from  left  to  right,  like  ordinary  writing.  The  number  of 
signals  that  can  be  made  upon  each  line  is  more  than  sufil- 
cient  for  giving  a  letter  for  every  movement  of  the  paper ; 
and,  with  skill,  three  letters  at  least  may  be  written  at  once. 
If  we  suppress  the  useless  lettere,  such  as  mutes,  double  let- 
tera,  etc.,  it  is  rare  that  each  movement  of  the  paper  does 
not  give  a  complete  word.  If  a  word  has  to  be  continued 
to  the  following  line,  a  mark  is  made  by  a  movement  of  the 
wrist  keys.  The  manipulation  of  the  machine  demands  con- 
siderable skill,  for,  although  one  can  learn  to  read  the  writ- 
ing in  half  an  hour,  it  is  necessary  to  have  five  or  six  months^ 
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experience  in  order  to  follow  a  speaker.  Bat  one  good  ope- 
rator will  amply  suffice  to  report  legislative  debates,  word  by 
word,  during  the  most  complicated  sittings.  If  two  good 
operators  be  placed,  with  their  machines  separated  from 
each  other  by  a  considerable  distance,  a  complete  control 
npon  the  exactness  of  the  record  of  the  debate  is  insured, 
liie  reading  of  the  written  band  is  so  easy  that  it  is  given 
over  to  the  printer  without  inconvenience,  or  to  clerks  prac- 
ticed in  autographic  writing.  The  bands  of  paper  have  not 
so  great  a  length  as  may  be  imagined :  a  sitting  of  one  hour 
consuming  about  seventy  feet  of  a  roll  whose  width  is  four 
inches.— 13  By  m,  211.      

THS  JAPAKESB  LEATHEB-PAPSB. 

The  curious  leather-paper  made  by  the  Japanese,  which 
imitates  in  a  remarkable  degree  the  leather  of  Cordova,  ex- 
cited much  attention  at  the  late  Exposition  at  Vienna ;  but 
the  method  of  its  fabrication  has,  until  lately,  remained  a 
secret  in  that  country,  whence  many  objects  made  of  it  have 
been  imported,  such  as  napkins,  clothing,  umbrellas,  lanterns, 
etc,  all  of  which  have  much  strength  and  firmness.  Mons. 
Zeppa,  a  member  of  the  Oriental  Society  of  Japan,  has  lately 
published  the  processes  by  means  of  which  this  paper  is  pro- 
duced. The  material  employed  is  bark  of  the  JBrounoneiia 
papyriferay  or  the  paper-mulberry.  It  is  the  same  substance 
that  the  Polynesians  make  use  of  in  the  manufacture  of  cer- 
tain vestments,  and  even  for  the  masts  of  their  boats,  al- 
though their  process  of  fabrication  is  entirely  different  from 
that  of  the  Japanese.  The  cultivation  of  the  mulberry  is 
very  simple ;  the  roots  being  placed  in  the  earth,  spread  and 
grow  rapidly,  attaining  a  length  of  nine  inches  the  first  year, 
and  twenty-seven  in  the  second.  At  the  end  of  three  years  the 
plant  has  a  height  of  about  thirteen  feet.  On  the  approach 
of  fall  and  winter  the  branches  are  removed,  and  cut  into 
pieces  two  inches  long.  These  are  then  boiled  until  the  bark 
can  be  easily  taken  off  with  the  hand.  The  bark  is  first  dried 
in  the  air  for  two  or  three  days,  then  plunged  over  twenty-four 
hours  into  a  current  of  fVesh  water,  after  which, with  the  aid 
of  a  particular  kind  of  cord,  the  two  species  of  fibres  of  which 
it  is  composed  can  be  separated.  The  exterior  fibres  are  of 
a  dark  color,  and  are  called  9ara  kawa.    They  are  employed 
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in  making  paper  of  an  inferior  quality.  The  interior  fibres 
have  the  name  o{so  sori^  with  which  the  fine  paper  is  made. 
These  are  rolled  into  balls  weighing  about  thirty-five  pounds 
each,  which  are  washed  anew  in  running  water,  in  which  they 
are  allowed  to  soak  for  a  shorter  time  than  on  the  previous 
occasion,  after  which  they  are  dried.  Finally  they  are  boil- 
ed in  lye  made  from  the  ashes  of  buckwheat  flour,  taking 
care  that  the  contents  of  the  tubs  are  always  kept  in  motion. 
Another  washing  in  pare  water  carries  away  the  last  im- 
purities, and  the  fibres  are  then  pounded  with  hammers  of 
wood  for  abont  twenty  minutes.  After  this  they  are  a  sec- 
ond time  rolled  into  balls,  and  finally  transformed  into  pulp. 
The  pulp  being  once  obtained,  rice-water  is  mixed  with  it, 
and  a  small  quantity  of  a  liquid  extract  from  the  root  of  the 
JBibiscua  manihoty  to  preserve  it  from  the  attacks  of  insects. 
The  subsequent  treatment  of  the  pulp  is  identical  with  that 
of  the  ordinary  mannfacture  of  paper.  The  leather-paper 
is  finally  obtained  by  the  superposition  of  many  sheets  of  the 
material,  it  being  previously  steeped  a  moment  in  an  oily 
extract  from  yonoko  submitted  to  a  strong  pressure,  and 
covered  with  a  glazing  called  sheUas.  Garments  are  made 
from  a  variety  of  this  paper,  designated  under  the  name  of 
She  fUy  which  is  drawn  out  into  finer  or  coai*ser  threads 
according  to  the  quality  of  the  tissue  that  is  to  be  made. 
These  threads  are  twisted  between  the  fingera  wet  with  lime- 
water,  and  are  finally  either  woven  singly  or  mixed  with  silk. 
—13  B^  m.,  322.  

NEW  COLOBS  OF  CBOISSANT  A  BBETONKI&BE. 

Great  interest  continues  to  be  excited  by  the  remarkable 
character  of  the  new  colors  invented  by  Messrs.  Croissant  & 
Bretonni^re,  on  account  of  their  wonderful  cheapness  and 
admirable  qualities.  They  include  nearly  all  the  tints  known 
to  the  dyers  (excepting  red,  blue,  and  green),  with  their 
modifications.  The  cost  is  so  trifling  that  a  hundi*ed-weight 
of  the  dye,  which  will  prove  a  substitute  for  logwood,  costs 
only  about  seven  dollars,  while  an  equivalent  amount  of  ex- 
tract of  logwood  costs  as  nmny  pounds  sterling.  In  perma- 
nence, the  new  colors  greatly  outstrip  those  now  in  use. 
They  are  not  aflected  by  light,  oxalate  of  potash,  nor  even  by 
hot  soda;  in  fact,  by  nothing  but  concentrated  chlorine. 
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Used  with  other  colors,  they  render  the  latter  more  perma- 
neDt,  especially  alkaline  preparations.  The  varieties  of 
shade  are  not  produced  by  mixtures,  but  by  regulating  the 
temperature  to  which  the  color  is  exposed  in  the  course  of 
manufacture.  These  colors  attach  themselves  permanently 
to  the  fibres,  by  the  mere  evaporation  of  the  water  in  which 
they  are  dissolved.  They  are  all  soluble  in  water,  and  are 
precipitated  by  mineral  as  well  as  by  organic  acids.  They 
dye  equally  well  silk,  cotton,  and  linen. 

The  method  of  dyeing  is  as  follows :  The  colors  are  dis- 
solved in  hot  water,  and  the  goods  are  steeped  and  turned  in 
the  solution  from  thirty  to  forty-five  minutes;  they  are  next 
fixed  by  a  hot  solution  of  bichromate  of  potash,  in  which 
they  are  left  for  about  fifteen  minutes,  washed  with  pure 
water  (in  the  case  of  wool  and  silk,  to  remove  excess  of  al- 
kali), and  then  placed  in  an  alkaline  bath  made  up  with  a 
pound  of  soda  to  forty-seven  quarts  of  water,  and  washed 
finally  with  clear  water.— 1 A^  October  16, 1874, 180. 

TESTS  FOR  THE   PRINCIPAL  DYE-STUFFS  IN   COLORED  FABBIGS. 

The  following  course  of  examination  has  been  suggested 
by  F.  Fohl  for  ascertaining  the  dye-stuff  employed  in  any 
paiticular  case  in  producing  one  of  the  five  principal  colors. 

L  Blue. — ^Logwood,  Prussian-blue,  aniline-blue,  and  indigo 
are  chiefly  io  be  considered.    Proceed  as  follows : 

A.  Cover  a  sample  of  the  fabric,  the  color  of  which  is  to  be 
tested,  with  citric,  or  dilute  hydrochloric,  acid :  1.  Change  of 
color  to  red  or  orange  indicates  logwood ;  2.  No  change  of 
color — either  Prussian-blue,  aniline-blue,  or  indigo.  B.  Im- 
merse another  sample  in  a  solution  of  chloride  of  lime:  1.  Ko 
change  of  color — Prussian-blue ;  2.  Decoloration,  or  a  yellow- 
ish coloration — aniline-blue  or  indigo-blue ;  to  distinguish  be- 
tween these  two,  place  another  sample  in  caustic  soda,  when 
decoloration,  or  change  of  color,  will  indicate  aniline-blue,  and 
permanence  of  color  indigo-blue.  The  presence  of  the  blue 
dye,indicated  by  the  preceding  te6ts,may  be  confirmed  by  the 
following  reactions.  JOogwood-ilue  is  reddened  by  acids,  and 
restored  by  alkalies.  The  fabric  yields  a  white  or  grayish 
ash  on  incineration — of  the  former  color  if  the  mordant  was 
alum,  of  the  latter  if  it  was  blue  vitriol ;  and  in  this  latter 
case  the  edge  of  the  flame,  during  incineration,  will  also  have 
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a  greenifih  tinge.  iVuMtan-d/t/e— -on  incineration  the  fabric 
leaves  a  residue  of  ferric  oxide,  proportioned  in  amount  to 
the  intensity  of  the  color.  Indigo-blue  leaves  no  ash,  except 
that  of  the  fabric  itself,  which  is  white  and  light  Aniline' 
bhtey  like  indigo-blue,  leaves  no  ash  but  that  of  the  fabric ;  but 
it  is  easily  distinguished  from  it,  since  the  color  can  be  ex- 
tracted from  the  fabric  by  alcohol,  and  it  is  distinguished  from 
logwood  by  means  of  citric  acid,  which  does  not  redden  it. 

II.  Ybllow. — Rust-yellow,  picric  acid,  turmeric,  fustic, 
Persian-berries,  and  quercitron  are  the  most  preferable  yel- 
lows.  A.  In  order  to  recognize  the  different  colors,  the  pres- 
ence or  absence  of  rust-yellow  and  picric  acid  must  first  be 
determined.  1.  Immerse  a  sample  in  warm,  slightly  acid  so- 
lution of  yellow  prussiate  of  potash — ^rust-color  will  be  indi- 
cated by  a  blue  coloration ;  2.  Immerae  another  sample  in  a 
solution  of  cyanide  of  potassium,  picric  acid  will  yield  a 
blood-red  coloration.  B.  If  picric  acid  and  rust-yellow  are 
both  absent,  place  another  sample  in  a  boiling  solution  of 
one  part  of  soap  and  200  of  water :  1.  It  turns  reddish-brown 
and  becomes  yellow  again  with  an  acid  —  turmeric;  2.  It 
turns  quite  dark — fustic ;  3.  It  is  unaffected — weld,  Persian- 
berries,  or  quercitron.  To  distinguish  between  these  three : 
boil  a  fresh  sample  briskly  in  sulphuric  acid,  color  of  weld 
will  disappear,  of  the  others  remains;  then  boil  afresh  sample 
in  a  tin-salt  solution,  when  a  change  of  orange  indicates  Per- 
sian-berries, and  no  change,  or  a  very  slight  one,  quercitron. 
C.  Annatto,  if  it  happen  to  be  the  dye-stuff,  may  be  detected 
by  the  greenish-blue  color  imparted  to  a  sample  of  the  fabric 
dipped  in  concentrated  sulphuric  acid,  it  being  the  only  yel- 
low that  gives  this  reaction,  and  it  is  also  unaffected  by 
chlorine,  which  decoloiizes  the  yellow  of  quercitron,  turmer- 
ic, Persian-berries,  and  weld. 

in.  Red. — Cochineal,Bi'azil-wood,  madder,  saffron-carmine, 
and  aniline-red  are  to  be  considered.  A.  Dip  four  separate 
samples  of  the  fabric  into  boiling  soap -solution,  ammonia, 
lemon-juice,  and  a  mixture  of  equal  parts  of  tin-salt,  hydro- 
chloric acid,  and  water :  1.  No  change  in  any  of  the  samples 
indicates  madder;  2.  Any  change  indicates  the  absence  of 
madder,  and  the  presence  of  one  of  the  other  four  reds:  a,  thus 
complete  decoloration  by  the  soap-solution,  especially  if  the 
color  does  not  return,  with  its  peculiar  shade,  after  the  fabric 
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has  been  washed  with  water,  and  agitated  with  lemon-juice, 
indicates  saffron-carmine ;  ft,  reappearance  of  the  red  color, 
though  weaker,  by  this  treatment — aniline-red ;  c,  prodaotion 
of  a  yellowish  red,  or  light  yellow  color  by  this  treatment — 
cochineal,  or  Brazil-wood,  to  be  distingaished  from  each  other 
by  dipping  a  fresh  sample  in  concentrated  sulphuric  acid, 
when  Brazil-wood  will  at  once  give  a  beautiful  cherry-red 
color,  and  cochineal  a  yellowish-orange. 

IV.  Gbeen. — Dyers  distinguish  three  kinds  of  green:  viz., 
those  by  mixture  of  blue  and  yellow,  aniline-green  from  al- 
dehyde, and  new  aniline -green  from  methyl-iodide.  The 
greens  by  mixture  of  blue  and  yellow,  although  passing  into 
disuse,  may  be  met  with.  The  principal  ones  are :  indigo 
with  picric  acid,  indigo  with  vegetable  yellows,  Prussian- 
blue  with  picric  acid,  Prussian-blue  with  vegetable  yellows^ 
aniline  with  picric  acid,  and  aniline-blue  with  vegetable  yel- 
lows. The  blues  form  the  foundation  of  these  greens,  and 
as  a  rule  are  insoluble  in  alcohol,  except  aniline-blue,  while 
all  the  yellows  mentioned  are  soluble  in  alcohol,  so  that  the 
acquisition  of  a  green  color  by  the  alcohol,  with  which  a 
sample  dyed  with  a  mixed  green  is  treated,  indicates  at  once 
a  mixture  of  aniline-blue  aiSid  a  yellow,  if  by  a  previous  test 
the  absence  of  aniline-green  was  determined.  The  following 
course  serves  to  determine  the  nature  of  the  green  dye-stuff: 
Heat  a  sample  of  the  fabric  on  a  water-bath  for  a  few  minutes 
in  95  per  cent,  alcohol.  The  alcohol  either  becomes,  1,  yel- 
low, while  the  fabric  becomes  more  and  more  blue;  or,  2, 
green,  while  the  fabric  retains  its  color,  though  with  diminish- 
ed intensity.  In  the  fii*dt  case  Prussian-blue  or  indigo  may 
be  present ;  therefore  extract  the  fabric  thoroughly  with  al- 
cohol, then  wash  it  well  with  pure  water,  and  cover  it  with 
a  solution  of  chloride  of  lime,  whereby  indigo-blue  will  be 
decolorized,  but  Prussian-blue  will  remain  unchanged.  The 
yellow  may  be  determined  in  the  alcoholic  solution  by  the 
method  previously  given.  In  the  second  case  aniline-green 
from  aldehyde,  aniline-green  from  methyl-iodide,  or  aniline- 
blue  mixed  with  a  yellow,  must  be  considered.  To  distin- 
guish between  them,  boil  a  sample  of  the  fabric  in  weak 
hydrochloric  acid,  whereby  decoloration,  or  change  to  yel- 
lowish, indicates  the  first  of  the  three ;  change  to  rose  or  lilac, 
the  second ;  and  change  to  blue,  while  the  yellow  dissolves, 
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the  third ;  and  the  yellow  in  solution  can  be  determined  by 
methods  already  given. 

V.  Violet. — Common  aniline -violet,  aniline -violet  from 
iodine,  madder- violet,  alkanet- violet,  orchil- violet,  logwood- 
violet,  and  cochineal-violet  are  chiefly  to  be  considered.  A. 
Immerse  a  sample  in  a  solution  of  chloride  of  lime.  1.  No 
change  of  color  indicates  alkanet.  2.  Any  change  one  of  the 
other  six.  B.  Immerse  another  sample  in  lemon -juice.  1. 
The  violet  becomes  brighter  by  presence  of  one  of  the  ani- 
line violets,  to  be  distinguished  from  each  other  by  dipping 
a  sample  in  hydrochloric  acid  diluted  with  three  times  its 
volume  of  water,  when  it  will  become  violet-blue,  and  after 
washing  somewhat  redder,  if  it  is  common  aniline-violet;  but 
blue,  greenish,  and  after  washing  light  lilac  or  pearl  gray, 
if  it  is  aniline-violet  from  iodine  (Hoffmann,  "  New  Parma, 
Primula,"  etc.).  2.  The  sample  becomes  red,  or  even  yellow, 
in  the  lemon-juice.  Test  for  the  other  four  violets :  a.  Place 
a  sample,  after  washing  it  on  removal  from  a  solution  of  chlo- 
ride of  lime,  in  a  solution  of  yellow  prussiate  of  potash,  where- 
by a  blue  coloration  (Prussian-blue),  formed  with  the  iron 
mordant  in  the  fabric,  employed  with  madder  and  cochineal, 
indicates  the  presence  of  one  of  them ;  distinguishable  from 
each  other  by  the  fact  that,  if  the  former,  the  sample  turns 
nankeen-yellow  in  the  chloride  of  lime  solution,  and,  if  the 
latter,  it  is  completely  decolorized,  b.  Absence  of  the  pre- 
ceding blue  coloration  leaves  orchil  and  logwood  to  be  con- 
sidered. To  distinguish  between  them,  immerse  a  sample  in 
milk  of  lime,  whereby  a  change  to  gray,  and  final,  almost  com- 
plete decoloration,  indicates  logwood ;  and  a  change  to  violet- 
blue,  orchil.  The  preceding  can  also  be  classified  by  their 
ash:  thus  if  it  contains  iron,  madder  and  cochineal  are  indi- 
cated ;  if  it  is  white,  orchil  and  logwood ;  while  the  aniline 
violets  afford  no  ash  of  their  own.  The  testing  of  the  ash  is 
iiideed  very  important,  since  the  determination  of  the  mor- 
dant employed — iron,  alum,  chromium — may  point  directly 
to  the  accompanying  dye-stuff. — 6  C7,  XXVII.,  1874, 212. 

UNTVKRSAL  GAS-LAMP  FOR  LABOBATOBIES. 

This  lamp,  as  described  by  Muncke,  permits  the  diminu- 
tion of  the  flame  to  any  extent  without  rendering  it  liable  to 
strike  down,  and  it  can  also  be  made  to  afford  a  reducing 
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flame.  The  flow  of  gas  and  admission  of  the  air  are  both 
regulated  by  collars  at  the  end  of  a  horizontal  handle,  so 
that  the  tip  of  the  jet  is  not  liable  to  injary  by  liquids,  etc., 
accidentally  falling  into  the  lamp ;  it  is,  besides,  also  supplied 
with  a  curved  attachment  for  the  end  of  the  lamp  tube,  with 
which  it  is  impossible  for  fused  substances  to  run  into  the 
lamp.  By  a  flat  attachment  a  broad,  narrow  flame  is  afford- 
ed, suitable  for  heating  uniformly  a  considerable  length  of 
a  glass  tube,  as  in  bending  it,  and  by  rose  and  gauze-burner 
attachments,  any  desired  distribution  of  the  flame  can  be 
made ;  while  a  tripod,  adapted  to  the  support  of  capsules, 
flasks,  etc.,  which  can  be  attached  to  the  cast-iron  foot  of  the 
lamp,  and  be  moved  with  it,  completes  its  character  as  a  per* 
feet  gas-stove.— 6  (7,  XXIX.,  1874, 231. 


DB  LA  BASTIB^S  HABD  OR  TEMPERED   GLASS. 

A  French  engineer,  M.  Francois  de  la  Bastie,  after  a  long 
series  of  experiments,  has  discovered  a  simple  means  of  ren- 
dering glass  practically  unbrittle,  and  at  the  same  time  of 
preserving  its  transpai*ency,  which  it  is  understood  he  in- 
tends to  utilize  by  commencing  the  manufacture  of  articles 
of  toughened  glass  upon  an  extensive  scale.  The  process  of 
conversion  is,  in  the  main,  a  very  simple  one.  In  general 
terms,  it  consists  in  heating  the  glass  to  a  certain  tempera- 
ture,  and  plunging  it,  while  yet  hot,  in  a  heated  bath  of  some 
oleaginous  compound.  There  are,  it  is  represented,  many  con- 
ditions and  details  upon  which  the  success  of  the  operation  de- 
pends. Of  these,  the  temperature  of  the  glass  and  the  nature 
and  temperature  of  the  oil-bath  are  named  as  the  most  im- 
portant. These  and  other  matters  of  detail^  report  says,  M. 
De  la  Bastie  has  satisfactorily  solved,  and  has  constructed 
furnaces  and  apparatus  with  which  his  tempering  process 
can  be  carried  into  effect  without  risk  or  failure.  The  time 
actually  employed  in  the  tempering  is  but  nominal,  the  ar- 
ticles, heated  to  the  required  temperature,  being  simply  in- 
serted into  the  bath  and  instantly  withdrawn.  The  cost  of 
the  operation  is  likewise  represented  to  be  smalL 

M.  De  la  Bastie's  experiments,  it  is  said,  were  first  made 
with  the  object  of  effecting  the  toughening  of  glass  by  com- 
pression, but  without  success ;  for  although  this  principle 
holds  good  in  practice  with  the  metals,  and  especially  with 
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iron  and  steel,  it  appears  not  to  apply  to  glass.  By  the  ap- 
plication of  heat  in  the  form  of  a  tempering  bath,  however, 
he  sacoeeded  in  effecting  his  purpose,  and  in  changing  the 
physical  properties  of  this  material  to  a  remarkable  degree. 

That  the  invention  is  attracting  considerable  notice  will  be 
manifest  from  the  following  comments  of  the  London  IVmea  of 
recent  issue :  ^'  Of  the  practical  value  of  M.  De  la  Bastie's  dis- 
covery there  can  be  no  question  whatever;  nor  can  there  be 
any  doubt  of  its  value  in  the  arts,-  sciences,  and  manufactures. 
The  applications  which  suggest  themselves  are  innumerable ; 
and  above  and  beyond  the  utility  of  the  process  in  relation 
to  articles  of  domestic  use,  come  important  considerations 
affecting  the  applied  sciences,  especially  in  connection  with 
chemical  manufactures  and  similar  industries,  where  a  ma- 
terial equally  indifferent  to  the  action  of  heat  and  acids  has 
been  long  and  vainly  sought  for — notably  in  connection  with 
the  vitriol  chambers  in  the  manufacture  of  sulphuric  acid, 
and  for  piping  in  chemical  works." 

The  technical  journals  give  at  considerable  length  the  de- 
tails of  a  number  of  comparative  tests  of  the  strength  of  the 
Bastie  product  and  of  ordinary  glass,  which  appear  to  be  well 
authenticated.  These  accounts  all  agree  in  the  statement 
that  the  tempered  glass  possesses,  in  comparison  with  the  or- 
dinary glass,  an  astonishing  degree  of  toughness,  whether  sub- 
jected to  the  test  of  rapid  alternations  of  heat  and  cold  or  the 
impact  of  a  falling  weight.  The  following  comparative  ex- 
periment, selected  from  a  number,  will  serve  our  purpose.  A 
piece  of  ordinary  plate-glass  is  reported  to  have  been  broken 
by  a  2*ounce  brass  weight  falling  from  a  height  of  24  inches. 
On  a  thinner  piece  of  toughened  glass  no  impression  was  made 
by  the  same  weight  falling  from  heights  ranging  from  2  feet 
to  10  feet,  the  weight  simply  rebounding  from  the  glass.  An 
8-onnce  weight,  tried  at  2  feet  and  4  feet,  gave  with  the  same 
piece  a  similar  result.  At  6  feet,  however,  the  glass  broke. 
The  breaking  of  the  plates  under  these  circumstances  appeara 
to  be  attended  with  the  same  phenomenon  of  complete  dis- 
integration that  characterizes  the  well-known  scientific  toy 
known  as  Prince  Rupert's  drop — a  coincidence  that  may  be 
of  value  in  explaining  the  nature  of  the  change  of  qualities 
effected  by  the  Bastie  process. 
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DB  LA  BASTIE^S  SXPEBIMEMTS  IK  TBMPEBING  GLASS. 

De  la  Bastie,the  inventor  of  the  process  for  the  tempering 
of  glass,  whereby  its  strength  is  increased  and  its  brittleness 
removed,  states  that  all  liquids  are  not  suitable  for  the  pur- 
pose ;  that  it  is  necessary  by  experiment  upon  each  of  them 
to  determine  those  which  insure  the  success  of  the  operation, 
and  among  these  even  a  choice  will  still  have  to  be  made. 
Some  in  fact  double,  others  quadruple,  and  others  even  ten- 
fold increase  the  solidity  of  the  glass.  The  maximum  strength 
possible  has  been  determined  by  Siemens,  of  Dresden,  to  be 
about  fifty  times  that  of  ordinary  glass.  Bastie  has  himself 
determined  for  every  liquid  the  co-efficient  of  its  strengthen- 
ing power.  Three  elements  concur  in  the  determination  of 
this  co-efficient:  First,  the  composition  of  the  bath,  which  is 
never  formed  of  a  single  liquid.  Secondly,  the  proportion  in 
which  each  material  enters  into  its  composition ;  and,  finally, 
its  temperature.  This  last  element  is  not  that  which  has  de- 
manded the  least  amount  of  study.  At  one  degree  of  tem- 
perature the  glass  becomes  brittle,  instead  of  being  temper- 
ed. At  another  temperature  it  acquires  solidity,  and  at  still 
another  it  may  attain  its  maximum  of  solidity.  There  are 
also  other  considerations.  The  proper  temperature  of  the 
bath  will  vary  according  to  the  chemical  constitution  of  the 
glass,  and  according  to  the  oxides  which  enter  into  its  fabri- 
cation :  the  different  temperatures  needed  for  either  of  two 
different  glasses  may  vary  to  the  extent  of  200^  Centigrade. 
If  one  calculates  all  the  combinations  which  have  to  be  made, 
in  order  to  determine  by  purely  empirical  means  the  most 
favorable  conditions  to  success,  taking  account  of  the  various 
elements,  the  composition  of  the  bath,  the  preparation  of  the 
various  liquids  which  compose  it,  the  tbermometric  state,  the 
chemical  constitution  of  the  various  glasses,  etc.,  we  shall  not 
be  astonished  that  this  study  has  demanded  many  years  of 
work,  which  was  not  always  without  danger.  As  to  the  value 
of  his  discovery,  from  an  economical  and  industrial  point  of 
view,  De  la  Bastie  states  that  his  researches  have  not  been 
conducted  as  an  object  of  mere  curiosity.  His  invention 
leaves  his  hand  complete  in  every  respect,  so  that  he  is  ready 
to  manufacture  strong  and  malleable  glasses  of  every  kind, 
for  every  purpose  to  which  such  material  can  be  applied. 
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It  may  even  replace  iron  and  lead  in  the  constrnction  of  gas 
and  water  pipes. — BvUetin  JBebdomadaire,  XYL,  22. 

EXPLANATION   OF  SO-CALLED   HARDENED   GLASS. 

I 

No  adequate  explanation  of  the  hardening  of  glass  by  the 
new  method  of  annealing  seems  as  yet  to  have  been  given. 
Professor  Bauer,  who  has  successfully  imitated  the  glass  pro- 
duced by  the  French  method,  suggests  the  following.  The 
glass  at  once  calls  to  mind  the  phenomenon  of  Rupert's  drop; 
but  the  latter  can  not  be  accounted  for  satisfactonly,  since 
it  has  been  shown  that  if  the  point  is  dissolved  off  by  fluo- 
hydric  acid,  instead  of  pinched  off,  the  whole  drop  does  not 
burst  On  the  other  hand,  the  hardened  glass  also  recalls 
the  fact  that,  although  glass  in  a  state  of  fusion  may  be  con- 
sidered as  homogeneous,  yet  upon  cooling  it  does  not  form  a 
perfectly  homogeneous  and  amorphous  mass,  as  was  formerly 
supposed ;  but  that  all  varieties,  even  those  that  are  apparent- 
ly without  a  trace  of  crystallization,  are  mixtui*es  of  crystal- 
line and  amorphous  particles,  as  manifested  under  the  action 
of  fluohydric  acid.  This  want  of  homogeneity  in  the  struct- 
ure of  glass,  which  is  produced  to  a  certain  depth  by  slow 
cooling,  is  evidently  prevented  by  rapid  cooling.  Therefore 
by  cooling  fused,  or  even  softened  glass  very  slowly,  it  may 
easily  happen  that  this  separation  into  crystalline  and  amor- 
phous particles  may  take  place.  The  preparation  of  so-call- 
ed Reaumur's  porcelain  depends  on  this  fact ;  and  quite  re- 
cent experiments  show  that  the  crystalline  portions  may 
even  become  visible,  and  the  glass  is  said  to  be  devitrified. 
An  explanation  of  the  hardness  and  peculiar  fracture  of  the 
hardened  glass  may  be  connected  with  these  facts. — 14  C7, 
CCXV.,  1875, 382.  

PH0T08TERE0TYPY. 

A  sheet  of  ordinary  plate  glass  larger  than  the  picture  to 
be  reproduced  is  coated  in  the  dark  room  with  a  solution 
.made  by  dissolving  1  ounce  of  potassium  bichromate  in  15 
ounces  of  water,  warming  gradually,  then  adding  2  ounces 
of  fine  gelatin  and  filtering  through  linen  at  the  boiling 
heat.  A  diapositive  is  taken  from  an  ordinary  negative,  and 
laid  with  the  collodion  side  to  the  gelatin  face  of  the  pre- 
pared plate  in  diffused  light  for  10  to  30  minutes.    The 
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plate  is  then  taken  from  the  frame  in  the  dark  room  and 
washed  with  water  for  five  or  ten  minutes,  till  the  relief  is 
folly  developed,  after  which  it  is  dried  with  filtered  paper 
and  coated  with  glycerine  by  means  of  a  camePs-hair  pencil, 
and  the  excess  of  liquid  is  removed  with  filter-paper.  From 
this  plate  a  cast  is  made  in  plaster  of  Paris  of  the  oonsist- 
ency  of  oil,  and  from  the  plaster  cast  a  metal  one  may  be 
taken.— 21  A^  Sept^  1874, 930. 

PHOSPHOB-BBONZS. 

M.  Delatot,  in  an  article  upon  "  phosphor-bronze,"  states 
that  it  is  not  an  alloy,  but  a  true  chemical  combination  of 
copper  with  phosphorus,  or  a  phosphide  of  copper  in  definite 
proportions.  The  union  of  the  two  may  be  through  the 
cold  or  the  hot  process,  the  cold  sufficing  for  certain  appli- 
cations, being  preferable  indeed  to  combinations  produced 
by  heat.  By  the  hot  process  the  introduction  of  simple 
bodies  other  than  the  metals  or  metalloids  is  prevented. 
The  copper  used  in  the  process  must  be  commercially  pure. 
Of  the  three  kinds  of  phosphorus  the  operator  may  take  his 
choice :  the  ordinary,  the  amorphous,  and  the  earthy  biphos- 
phates.  The  amorphous  is  the  most  expensive,  and  is  also 
the  best  According  to  Delatot,  the  percentage  of  phos- 
phorus varies  from  2  to  4,  between  which  there  may  be  an 
infinity  of  degrees,  although  for  industrial  purposes  five  va- 
rieties meet  all  the  requirements.  These  are  formed  with  2 
per  cent,  of  phosphorus,  2^  per  cent.,  3,  3^,  and  4  per  eent^ 
Above  4  phosphor-bronze  is  useless,  but  between  3  and  4 
per  cent,  the  material  is  claimed  to  be  superior  to  any  other 
metal  or  alloy.  The  price  of  phosphor-bronze,  un  worked, 
should  not  exceed  that  of  copper  plus  10  per  cent. — 18  A^ 
AprU  9, 1876, 97. 
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HYGIENE. 

THE  POISONOUS  PBOPSBTIES  OF  ALCOHOLS. 

Dujardin-Beaumetz  and  Andig6  have  made  some  curious 
toxicological  experiments  with  the  fermentation  alcohols  of 
ethyl^  propyl,  butyl,  and  amyl.  Over  sixty  dogs  were  sub- 
jected to  investigation,  and  each  poison  was  tested  not  only 
through  the  stomach,  but  also  by  administration  through 
the  skin.  The  intensity  of  the  poisoning  is  greatest  when 
the  alcohol  is  taken  into  the  stomach,  and  seems,  if  we  ar- 
i*ange  the  four  substances  above  named  in  a  series,  to  increase 
in  a  serial  way.  Thus  ethyl  alcohol  (common  alcohol),  hav- 
ing the  lowest  molecular  weight,  is  the  least  poisonous, 
while  amyl  alcohol  (fusel-oil),  at  the  other  end  of  the  list,  is 
the  most  so. — 6  B^  July  26. 

A  NEW  SEDATTVB. 

M.  Bonneville  has  investigated  the  therapeutic  properties 
of  monobrominated  camphor,  and  finds  it  to  be  a  decided  sed- 
ative. Tested  upon  small  animals,  like  rabbits  and  cats, 
he  found  it  to  depress  the  action  of  the  heart,  to  diminish 
the  number  of  respirations  without  disturbing  their  rhythm, 
and  to  lower  the  bodily  temperature  very  regularly,  in  a 
remarkable  degree.  Tested  upon  human  beings,  it  gave  sat- 
isfactory results  in  cases  of  chorea,  hysteria,  cardiac  affec- 
tions of  nervous  origin,  and  epilepsy.  The  new  remedy  was 
dissolved,  sometimes  in  alcohol,  sometimes  in  glycerine,  but 
the  dose  is  not  stated. — 6  JS,  August  9. 

-     DETECTION   OF  ABSBNIC  IN  TISSUES. 

The  problem  of  detecting  arsenic  in  medico-legal  cases  is 
often  rendered  obscure  by  the  liability  the  chemist  incurs 
of  losing  a  large  part  of  the  poison.  Gautier  now  proposes 
a  method  by  which  almost  every  trace  of  the  ai*senic  con- 
tained in  a  quantity  of  muscle,  or  other  animal  matter,  can 
be  recovered  and  estimated  quantitatively.  The  finely 
chopped  muscle,  liver,  or  brain,  as  the  case  may  be,  is  treat- 


1 


560     ANNUAL  RECORD  OF  SCESNCE  AND  INDUSTRY. 

ed  in  a  large  capsule,  first  with  one  third  its  weight  of  nitric 
acid,  and  warmed.  When  the  mass  becomes  Tiscons  the 
heat  is  withdrawn,  and  a  few  grammes  of  strong  salphnric 
acid  added.  Then,  after  warming  again  until  white  vapors 
begin  to  come  off,  half  the  original  quantity  of  nitric  acid  is 
poured  in,  drop  by  drop.  The  mass  is  now  to  be  heated  uih 
til  it  begins  to  carbonize,  and  a  blxusk  residue  is  obtained 
which  can  be  easily  lixiviated  by  boiling  water.  To  the 
hot,  filtered  solution  sodium  bisulphite  is  to  be  added,  until 
sulphurous  acid  is.  given  ofi^,  and  then  the  arsenic  may  be 
precipitated  in  the  usual  manner  by  sulphureted  hydrogen. 
In  a  test  experiment  0.005  gramme  of  white  arsenic  was 
mixed  with  100  grammes  of  beef  muscle.  This  should  con- 
tain 0.00378  gramme  of  the  metal,  and  0.00365  was  act- 
ually recovered. — 6  -B,  August  2. 

DBTBCnON  OF  FUSEIrOIL  IN  ALCOHOL. 

According  to  Bettelli,  in  order  to  detect,  fusel-oil  in  alco- 
hol it  is  only  necessary  to  shake  the  suspected  sample,  di- 
luted by  six  or  seven  times  its  volume  of  water,  with  fifteen 
to  twenty  drops  of  chloroform.  The  latter  takes  up  any 
fusel-oil  which  may  be  present,  leaving  it  behind  after  evap- 
oration, to  be  recognized  by  its  odor.  By  this  method  a 
fraction  of  one  per  cent,  of  fusel-oil  is  easily  detected. — £tdL 
Soc.  Chimique^  July  20, 1875. 


GBOUNDWOBT  AS  A  FEBBIFUGB. 

Glocener,  of  Hainault,  announces  that  he  has  discovered  in 
the  ground  wort  (Senecio  arvensis)  virtues  as  a  febrifuge 
superior  to  those  of  cinchona  and  its  derivatives.  Fifty 
grammes  of  the  fresh  plant,  exclusive  of  the  root,  are  to 
be  boiled  for  ten  minutes  in  500  grammes  of  water,  and  the 
solution  strained.  This  is  to  be  taken  in  three  doses,  at  in- 
tervals of  two  houi-s,  after  the  attack.  In  nearly  every  case 
positive  relief,  if  not  a  cure,  is  claimed  as  the  result. — 1  ^, 
January  10, 1875,  240.        

BFFECT   OF  MOBPHIA  ON  SBCBETI0N8. 

• 

From  a  paper  by  Kratschmer  upon  the  influence  of  mor- 
phia, and  of  carbonate  and  sulphate  of  soda  on  the  formation 
of  sugar,  and  the  excretion  of  urea  in  diabetes,  it  appears 
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that  ia  morphia  we  actually  possess  a  remedy  that  not  only 
very  materially  reduces  the  excretion  of  sugar  in  this  dis- 
ease, but  decidedly  diminishes  the  metamorphosis  of  tissue 
in  the  body  generally.  In  this  respect  morphia  resembles 
alcohol  and  tobacco,  and  appears  to  form  a  valuable  means 
of  making  np  for  an  imperfect  supply  of  food,  provided  its 
secondary  influences  are  not  in  the  way. — IS  Ay  March  21, 
1874,319.  

THERAPEUTICAL  USES   OF  HOT  BATHS. 

Professor  Lasagne,  in  a  paper  on  the  therapeutical  uses  of 
hot  baths,  remarks  that  these  should  be  of  shoi*t  duration — 
from  twenty  to  thirty  minutes  at  furthest — the  temperature 
on  entering  the  bath  to  be  lower  than  that  on  quitting  it, 
whatever  extremes  it  may  reach  in  the  mean  time,  and  the 
increase  of  temperature  always  to  be  made  gradually.  The 
maximum  should  be  118°  Fahr.,  although  113°  is  perhaps  a 
better  limit.  This  temperature  is  easily  borne,  provided  the 
escaping  steam  be  not  felt  on  the  uncovered  portions  of  the 
body,  and  also  provided  that  the  maximum  be  not  main- 
tained over  eight  or  ten  minutes.  On  leaving  the  bath  the 
patient  is  to  be  placed  in  his  bed,  where  he  soon  regains,  not 
his  true  temperature,  which  has  varied  but  little,  but  his  ap- 
parent temperature.  M.  Las&gue  finds  that  cold  applications 
immediately  after  the  hot  bath,  contrary  to  what  takes  place 
after  vapor  baths,  are  neither  useful  nor  agreeable.  The  dis- 
ease which  yields  most  readily  to  this  system  of  hot  baths, 
it  is  stated,  is  chronic  rheumatism  producing  deformities  of 
the  joints,  which  usually  resists  all  ordinary  modes  of  treat- 
ment.— 20  Ay  November  21, 1874,  688. 

INTRODUCING  MEDICINES  INTO  THE  SYSTEM  BY  GALVANISM. 

According  to  Herman  Munk,  the  failures  of  the  various 
attempts  to  convey  liquid  medicaments  into  the  living  hu- 
man body  by  means  of  the  galvanic  current  have  been  be- 
cause the  current  has  been  sent  in  one  direction  alone;  as 
he  has  found  that,  if  a  moist,  porous  body,  between  liquids 
of  various  conductivity,  be  traversed  by  the  current,  the 
speed  of  the  conveyance  of  the  liquid  into  this  body  rapidly 
diminishes,  and  soon  becomes  zero.  If,  under  the  same  cir- 
cumstauces,  the  current  is  reversed,  after  a  short  interval, 
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the  liquid  enters  anew  from  tlie  now  positive  electrode.  By 
frequently  repeating  this  reversal  large  quantities  of  the 
liquid  can  be  introduced.  Mr.  Munk  has  in  this  way  trans- 
ferred fatal  quantities  of  strychnine  solution  through  the  un- 
broken skin  of  young  dogs,  and  has  introduced  chinin  and 
iodide  of  potassium  into  his  own  arm  in  such  quantities  as 
to  be  readily  detected  in  the  excreta.  The  essential  points, 
therefore,  in  such  operations  are  that  the  liquid  substance  be 
placed  at  both  electrodes,  and  that  the  direction  of  the  cur- 
rent be  frequently  reversed. — 18  -4,  August  28, 1874, 614. 

DIABETES   HEBEDITABT. 

According  to  Dr.  Schmitz,  diabetes,  that  much -dreaded 
disease,  is  almost  always  the  result  of  congenital  pi-edisposi- 
tion ;  mental  anxiety,  severe  pain,  injuries  of  various  kinds, 
etc.,  whether  they  affect  the  nervous  system  or  not>  being 
powerless  to  bring  about  the  affection  without  an  inherited 
tendency  to  it. — ^20  -4,  December  6, 1874, 635. 

ACmON  OF  JABOBANDI. 

Mr.  Martindale,  of  University  College  Hospital,  England, 
gives  an  account  of  an  experiment  upon  himself  of  the 
physiological  action  of  the  new  Brazilian  drug,  jaborandi, 
which  has  been  highly  commended  as  a  sudorific  and  siala- 
gogue.  An  infusion  of  sixty  grains  of  the  bruised  lea^  in 
five  ounces  of  water,  was  prepared,  and  the  equivalent  of 
about  fifty  grains  swallowed  by  Mr.  Martindale.  In  a  yery 
short  time  he  felt  an  increased  circulation  and  an  uneasiness 
in  the  head,  with  a  rapid  secretion  of  saliva.  In  a  quarter 
of  an  hour  he  perspired  freely,  and  the  perspiration  and  sal- 
ivation rapidly  increased  to  such  a  degree  as  to  blur  his  eye- 
sight. The  pulse  rapidly  rose  from  96"*  to  104°;  the  per- 
spiration poured  out  from  all  parts  of  the  body,  the  saliva 
for  a  time  required  almost  constant  ejection,  and  the  speech 
was  affected  so  that  articulation  was  difficult  and  indistinct. 
After  a  time  vomiting  came  on,  which  threw  off  a  portion  of 
the  solution  of  the  jaborandi.  There  were  many  nncomfort- 
able  symptoms  attendant  upon  the  experiment,  which,  how- 
ever, passed  off  after  a  time.  The  saliva  collected  during  the 
experiment  weighed  nearly  sixteen  ounces,  in  addition  to  a 
quantity  which  flowed  on  the  pillow  while  the  patient  slept 
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The  sweating  was  so  excessive  that  the  clothing  was  satu- 
rated, and  even  the  bedding  wetted,  the  perspiration  passing 
off  alniiost  in  the  form  of  vapor. 

The  question  of  the  precise  botanical  character  of  jaborandi 
has  been  a  matter  of  considerable  discussion,  but  according 
to  a  recent  article  in  The  Pharmaceutical  Journal^  by  Mr. 
Holmes,  there  are  two  or  more  distinct  varieties  of  the  drug, 
one  of  which  is  very  nearly,  if  not  entirely,  identical  with 
Pilocarpus  pennatiftora;  another  is  from  a  genus  not  yet 
known ;  and  still  another  f ron>  a  species  of  Piper. — 20  A^ 
January  23, 1876, 92.  

iirrBiLvsNOUs  vsb  of  chloral  fob  anesthesia. 

Or6,  in  an  aiticle  upon  the  employment  of  an  intravenous 
introduction  of  chloral  in  ansesthesia,  remarks  that  an  essen- 
tial condition  consists  in  the  puncture  of  the  vein  without 
laying  it  bare.  For  use,  one  part  of  chloral  is  dissolved  in 
three  of  water;  sometimes,  however,  one  part  to  five.  Five 
grammes  of  the  chloral  itself  in  this  mixture  are  necessary 
to  produce  satisfactory  ansBsthesia,  and  even  moi*e  in  some 
cases.  Where  the  dose  necessary  for  anaesthesia  is  from  five 
to  eight  grammes,  these  should  be  introduced  at  the  rate  of 
about  one  gramme  per  minute,  so  as  to  allow  its  thorough 
circulation  throughout  the  system.  The  advantages  of  this 
method  of  anaesthesia  are  that  the  respiration  is  never  dis- 
turbed, and  perfect  insensibility  can  be  secured  for  a  period 
of  time  varying  with  the  dose ;  no  undue  excitability  is  pro- 
duced, and  there  is  never  any  vomiting,  while  the  operation 
is  always  followed  by  calm,  regular  slumber,  which  may  be 
made  to  last  twelve,  eighteen,  or  even  twenty-four  hours,  so 
as  frequently  to  do  away  completely  with  the  common  ef- 
fects of  severe  operations.  Finally,  there  are  never  any 
symptoms  of  phlebitis,  or  haematuiia,  when  the  operation  is 
properly  performed. — 6  -B,  November  2, 1874, 1014. 


NBW  PBOOBSS  IN  DENTAL  SVBGBBY. 

Mr.  Napier  announces  what  he  considers  to  be  something 
new  in  dental  surgery,  especially  in  a  case  where  the  teeth 
were  extremely  sensitive,  and  it  became  necessary  to  file 
them  down  for  the  purpose  of  introducing  artificial  teeth  on 
the  stumps.    For  the  sake  of  avoiding  pain  in  the  operation, 
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as  far  as  possible,  ether  spray  was  first  made  ase  of  in  re- 
ducing the  sensibility  of  the  teeth ;  a  piece  of  cotton,  dipped 
in  ether,  and  laid  firet  on  the  teeth  and  then  on  the  instrn- 
ment,  being  found  to  answer  a  still  better  purpose.  While 
engaged  in  this  operation,  it  occurred  to  Mr.  Napier  to  avoid 
the  usual  practice  of  dentists  (viz.,  of  extirpating  the  nerve), 
with  which  object  he  took  a  bit  of  hard  wood,  dipped  it  ia 
nitric  acid,  and  with  this  cauterized  the  exposed  portion  of 
the  nerve  in  each  tooth  successively.  He  then  filed  the  teeth 
down  to  the  level  of  the  gums  without  producing  any  pain 
whatever.  He  found  that  in  this  way  the  stump  of  the  tooth 
remained  perfectly  healthy,  giving  no  pain  of  any  kind ;  and 
the  subsequent  experiences  of  the  patients  were  of  the  most 
satisfactory  character. — 20  -4,  December  6, 1874,  629. 

CAUSB   OF  DISCOMFOBT  IN  TOBACCO-SHOKINa. 

Quite  recently  Dr.  Krause  announced,  to  the  dismay  of 
smokers,  that  a  large  amount  of  carbonic-oxide  gas  is  gen- 
erated in  the  process  of  smoking,  and  that  the  uncomfort- 
able feelings  experienced  by  beginners  are  due  to  the  swal- 
lowing of  a  portion  of  this.  Dr.  Vohl,  however,  disagrees 
with  this  conclusion,  and  thinks  that  the  effects  in  question 
must  be  asciibed  to  the  volatile  organic  bases  which  form 
while  tobacco  is  burning. — 12  Aj  May  6, 1875, 15. 

PEBNICIOirS  ANEMIA,  A  BECSNTLT  DEFINED  DISEASE. 

The  Medical  Times  and  Gazette  calls  attention  to  the  ex- 
istence of  a  disease  called  pernicious  anaemia,  not  previously 
distinguished  from  the  great  mass  of  afflictions  which  man  is 
heir  to ;  referring  at  the  same  time  to  the  gradual  progress 
in  the  accurate  identification  and  definition  of  diseases,  and 
to  the  fact  that  it  is  but  lately  that  such  well-known  affec- 
tions as  Bright's  disease  and  Addison's  disease  have  been 
clearly  appreciated.  Pernicious  ansemia,  it  seems,  very  often 
follows  chronic  diarrhoBa,  and  child-bearing  appeare  to  espe- 
cially predispose  to  it.  Those  affected  become  extremely 
pale,  the  skin  of  the  hands,  feet,  and  face  acquiring  a  swollen 
look.  They  become  weak,  and  have  attacks  of  giddiness  and 
palpitation  of  the  heart,  with  failing  appetite,  and  a  feeling 
of  oppression  in  the  epigastrium.  Transient  diarrhoea  some- 
times occurs,  and  feverishness  without  any  attack  of  fever. 
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j&nsBmic  murmurs  are  occasionally  present  with  sucli  inten- 
sity as  to  suggest  orgapic  disease  of  the  heart,  although 
none  is  ever  found  after  death.  With  all  this,  the  remark- 
able fact  exists  that  there  is  very  little  diminution  of  the 
fat  covering  the  body.  Sometimes  there  are  hemorrhages 
from  the  nose  and  kidneys,  accompanied  by  pernicious  pa- 
ralyses toward  the  end  of  life,  when  also  dropsy  sometimes 
sets  in  with  delirium.  The  course  of  the  disease  is  always 
chronic,  and  the  determination  always  fatal ;  and  after  death 
a  fatty  degeneration  of  certain  muscles  of  the  heart,  and  of 
some  of  the  small  blood-vessels,  is  noticed.^-20  A^  November 
21,1874,582.  

DB  CHJIGAIN  ON  HEADACHES. 

De  Ch^gain,  in  a  paper  upon  ordinary  headaches,  takes 
the  ground  that  they  result  from  a  nervous  affection  of  the 
arteries,  that  their  starting-point  is  in  the  grand  sympathetic 
nerve,  and  their  precise  seat  is  in  the  nervous  filaments  which 
accompany  the  arteries ;  their  material  phenomena  consisting 
in  the  dilatation  of  these  vessels,  and  the  compression  which 
they  produce  upon  the  brain  and  other  organs,  since  in  a 
genuine  attack  of  intense  headache  the  patient  suffera  every- 
where :  the  hands  are  swollen,  the  muscles  are  sore,  and  ev- 
ery movement  is  painful.  From  his  studies  on  the  subject, 
M.  De  Ch^gain  concludes  that  any  treatment  for  headache 
should  be  directed  against  affections  of  the  nervous  system, 
especially  of  the  great  sympathetic,  and  against  the  arterial 
dilatation  which  results,  and  constitutes  the  essential  feature 
of  the  malady,  and  that  in  this  there  are  three  points  to  be 
considered :  the  intermittence,  the  pain,  and  the  arterial  dil- 
atation. His  special  treatment,  founded  upon  the  considera- 
tion of  these  circumstances,  consists  in  the  administration  of 
pills  composed  of: 

Sulphate  of  qaiDiDe. 0.05    of  a  gramme. 

Tannin 0.05      "        " 

Aconitino 0.001    "        " 

He  prescribes  one  of  these  pills  a  day,  although  he  states 
that,  by  a  continuation  of  this  treatment,  those  who  have  be- 
come accustomed  to  it  may  use  three  or  four  pills  per  day 
with  marked  success.  The  tannin  appears  to  have  a  special 
action,  illustrated  by  the  relief  experienced  from  the  contin- 
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ued  nse  of  certain  substances,  such  as  PauUinia  (guarana)  in 
large  quantity.  Such  a  treatment,  however,  according  to  the 
author,  is  incomplete,  as  it  has  no  i*eference  either  to  the  in- 
termittence  or  to  the  pain,  which  are  to  be  antagonized  by 
the  other  substances  recommended* — 12  B^  Jan,  SO,  1875, 92. 

CTTBABIUTY   OF  PULMONABY  DISEASE. 

Pietra  Santa,  in  a  communication  to  the  Academy  of  Sci- 
ences of  Paris,  takes  occasion  to  contest  the  doctrine  of  the 
incurability  of  pulmonary  disease,  which  in  his  opinion  is  an 
affection  essentially  general  and  constitutional,  an  alteration 
of  the  function  of  nutrition,  and  a  disease  of  the  blood. 
While  there  is  no  panacea  for  this  affection,  he  thinks  that 
many  cases  may  be  greatly  alleviated,  and,  indeed,  entirely 
cured,  by  following  a  rational  treatment.  This  consists  in 
the  intelligent  and  reasonable  use  of  sundry  medicaments, 
of  which  experiment  and  clinical  observation  have  shown 
the  efficiency,  and  which  may  be  summed  up  in  the  follow- 
ing precepts : 

Firat,  in  all  periods  of  the  disease  the  assistance  is  to  be 
invoked  of  suitable  hygienic  and  moral  treatment,  a  pure 
atmosphere,  a  tonic  diet,  moderate  exercise,  and  the  use  of 
milk  for  food.  Second,  the  administration  of  certain  mineral 
watera.  Third,  a  salutary  change  of  place  and  of  migration, 
always  into  southern  temperate  regions  during  winter,  and 
to  mountainous  countries  in  the  summer.  Fourth,  the  use 
of  hyposulphites  and  the  alkaline  sulphites  for  the  treatment 
of  the  tuberculous  matter  developed  in  the  lungs.  Fifth, 
calling  into  play  numerous  agencies  of  general  therapeutics, 
when  they  can  be  employed  to  meet  the  various  complica- 
tions connected  with  each  period  of  the  disease. — 6  i?,  No- 
vember 2, 1874,  979.  

RELATION   OF  BACIEBIA  TO  PUTREFACTIVE  DISEASE. 

Dr.  Elein,  of  the  Brown  Institution,  in  London,  has  pub- 
lished a  paper  in  reference  to  the  relation  of  bacteria  to  pu- 
trefactive diseases,  and  has  found,  in  the  course  of  certain 
investigations  upon  the  small -pox  of  the  sheep,  that  the 
lymphatic  vessels  of  the  loose  tissue  beneath  the  skin,  and 
elsewhere,  are  occupied  by  the  branching  filaments  of  a  fun- 
gus-like organism.    In  the  pustules  which  foim  on  the  snr- 
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face  these  filaments  give  rise  to  minnte  rounded  spores,  which 
have  also  been  seen  by  other  observers,  and  recognized  as 
special  '' corpascules "  of  the  diseases  small -pox  and  vac- 
cinia. In  investigating  the  phenomena  of  typhoid  fever,  he 
has  ascertained  that  in  the  ulcerated  intestines  there  are  im- 
mense numbers  of  minute,  round,  yellowish-green  organisms, 
both  in  the  tissues  of  the  intestinal  wall  and  in  the  villi  of 
the  surface.— 15  -4,  Oct.  31, 1874, 680. 

DANGER  OF  EATING  FISH  IMPBOPBBLY  CUBED,  OB  CAUGHT 
IMMEDIATELY  AFTEB  THE  SPAWNING  SEASON. 

The  importance  of  the  exercise  of  suitable  care  in  regard 
to  public  fisheries  may  be  appreciated  from  the  fact,  now 
quite  well  established,  that  the  consumption  of  fish  improp- 
erly cured,  or  taken  duiing  the  exhaustion  following  the 
spawning  season,  produces  serious  evils,  these,  among  others, 
consisting  in  pait  of  a  modified  form  of  leprosy  and  elephan- 
tiasis—diseases directly  traceable  to  the  cause  referred  to 
both  in  Norway  and  in  India. — 12  -4,  Dec.  31, 1874, 175. 

SELECnON   OF  THE  WATEB  SUPPLY   OF   CITIES. 

A  valuable  report  by  Professor  Chandler  upon  the  san- 
itary chemistry  of  waters,  and  suggestions  with  regard  to 
the  selection  of  the  water  supply  of  towns  and  cities,  has 
just  been  reprinted  from  papers  of  the  American  Public 
Health  Association,  the  whole  forming  an  important  manual 
in  connection  with  the  plans  of  water  supply  for  towns  and 
cities. 

Professor  Chandler  in  this  report  considers  the  nature  of 
the  impurities  contained  in  water  and  their  effect  upon  the 
public  health,  and  devotes  particular  attention  to  the  pollu- 
tion of  streams  by  the  refuse  from  factories  and  by  sewage. 
He  is,  however,  quite  satisfied  that  a  certain  class  of  impu- 
rities, especially  those  of  an  animal  nature,  in  time  become 
harmless  by  their  decay,  consequent  upon  their  combination 
with  the  oxygen  in  running  waters ;  this  relief,  however,  not 
applying  to  the  case  of  confined  wells.  The  experiences  of 
the  Thames  coincide  with  those  of  the  Hudson  in  this  re- 
spect. 

It  has  been  calculated  that  sewage  mixed  with  twenty 
times  its  volume  of  running  water,  after  flowing  a  distance 
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of  ten  or  twelve  miles,  is  absolutely  purified  by  iofasorial 
animalsy  aquatic  plants,  and  chemical  oxidation. 

The  Professor  makes  a  special  application  of  his  researches 
to  the  Croton  water,  and  states  as  a  general  conclusion  from 
the  whole  that  for  the  supply  of  cities  rivers  and  lakes  are 
very  decidedly  superior  to  wells,  which  should  always  be 
viewed  with  suspicion,  on  account  of  the  danger  of  contam- 
ination from  the  drainage  of  the  soil,  and  leakages  from  the 
cess-pools  and  private  vaults. 

PICBIC  ACin  A3  A  TEST  FOB  AUXTMEK  IN  UBINS. 

Picric  acid  is  recommended  by  Dr.  Galippe  as  the  best  re- 
a<rent  for  the  detection  of  albumen  in  urine.  The  urine 
should  be  added  drop  by  drop  to  a  few  cubic  centimeters  of 
a  solution  of  the  acid  in  water,  when  any  albumen  present 
will  produce  a  characteristic  cloudiness,  not  to  be  confound- 
ed with  any  thing  else.  If  the  picric  acid  is  added  to  the 
urine  no  reaction  will  occur. — 15  C7,  VIL,  1875,  111. 

SALICYLIC  ACID. 

Salicylic  acid  still  continues  to  find  favor  as  an  antisep- 
tic, supplanting  in  this  respect  carbolic  acid  and  other  pred- 
ecessors. How  long  it  will  maintain  its  pi-esent  position 
is,  of  course,  a  matter  of  uncertainty.  This  acid  is  slightly 
yellow  in  color,  taking  the  form  of  fine  crystals,  which  are 
readily  soluble  in  alcohol  and  ether,  as  also  in  hot  but  not 
in  cold  water.  It  melts  at  318°  Fahr.  When  heated  rapid- 
ly it  is  resolved  into  carbonic  and  carbolic  acids.  In  addi- 
tion to  its  alleged  superior  efficiency,  it  is  much  preferable  to 
carbolic  acid  in  lacking  any  smell  and  any  unpleasant  taste. 

According  to  Professor  Neugebauer,  a  small  quantity  of 
this  acid  is  sufficient  not  only  to  prevent  the  second  or  after 
fermentation  of  wine  and  its  consequent  muddiness,  but  also 
the  formation  of  fungi  in  the  casks. 

According  to  Professor  Kolbe,  half  a  gramme  of  the  acid 
will  check  the  fermentation  produced  by  five  grammes  of 
yeast  in  a  solution  of  sugar.  It  is  said  to  prevent  the  de- 
composition of  water  on  shipboard  when  added  in  the  pro- 
portion of  1  to  200,000.  By  covering  the  bung-hole  of  the 
casks  with  cotton  steeped  in  the  acid,  the  filtration  of  the 
air  will  afiect  the  preservation  of  the  water  within  the  cask. 
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The  process  of  cnrdling  in  milk  is  retarded  for  thirty-six 
hours  by  the  addition  of  6.04  per  cent,  of  the  acid.  It  is 
peculiarly  adapted  for  use  as  a  dentifrice,  and  as  a  preventa- 
tive of  the  disagreeable  odor  from  perspiration. 

For  the  still  more  important  purpose  of  surgical  dressing 
it  arrests  the  smell  of  putrefaction  without  producing  in- 
flammation ;  and  a  solution  of  it  promotes  the  growth  of  the 
skin  over  granulating  surfaces.  Its  use  internally  has  been 
suggested  for  those  diseases  which  are  contracted  from  con- 
tagion.-*! 7  A^  June  1, 84. 

COMPABATIVE  ANTISEPTIC  EFFECTS   OF  CARBOLIC  AND  SALI- 
CYLIC ACIDS. 

In  repeating  the  experiments  of  Kolbe  upon  the  antisep- 
tic effects  of  salicylic  acid,  Miillev^  of  Breslau,  found  that 
while  -finnr  P&^^  ^^  carbolic  acid  would  prevent  the  fermen- 
tation of  a  ten  per  cent,  solution  of  grape-sugar,  as  well  as 
the  same  amount  of  salicylic  acid,  the  latter  is  more  effect- 
ive when  the  solution  of  sugar  is  more  dilute.  Again,  while 
0.04  per  cent,  of  salicylic  acid  retarded  the  souring  of  milk 
for  thirty-six  hours,  the  same  percentage  of  carbolic  acid 
was  absolutely  without  effect.  Still  the  action  of  salicylic 
acid  depends  somewhat  upon  the  temperature,  as  Kolbe  ad- 
mits; and  his  experiments  were  conducted  with  milk  at  64% 
instead  of  full  summer-heat.  With  urine,  however,  salicylic 
acid  proved  far  less  effective  in  restraining  putrefaction  than 
carbolic  acid ;  but,  on  the  other  hand,  while  0.2  per  cent,  of 
the  former  entirely  prevented  the  decomposition  of  amyg- 
daline  after  the  addition  of  emulsine,  ten  per  cent,  of  carbolic 
acid  was  required  to  produce  the  same  effect.  A  still  great- 
er difference  was  found  in  their  restraining  action  upon  pty- 
aline,  liver-ferment,  and  pepsin.  The  decided  effect  upon 
the  action  of  the  latter  does  not  harmonize  with  its  effect 
within  the  organism,  as  Eolbe  took  from  fifteen  to  twenty- 
two  grains  per  day,  for  several  days,  without  experiencing 
any  injurious  effects,  and  Mtlller  repeatedly  took  from  four 
to  eight  grains  without  its  producing  disturbance  of  diges- 
tion. The  rapid  excretion  of  the  salicylic  acid  is  suggested 
by  the  latter  in  explanation  of  this  apparent  contradiction, 
as  it  was  detected  in  the  urine  two  hours  after  it  had  been 
taken,  and  none  could  be  detected  after  twelve  hours.    He 
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also  regards  the  superior  restraining  effect  of  salicylic  acid 
upon  fermentation  and  putrefaction  as  dae  to  the  added  ef- 
fect of  its  acid  properties,  which  carbolic  acid  does  not  pos- 
sess.   

JABORANDIy  A  NEW  BRAZILIAN  REMEDY. 

A  medicinal  product  from  the  PUoearpus  primatus  of 
Brazil,  known  as  jaborandij  is  claimed  by  Dr.  Continho,  of 
PemambncOy  to  be  a  very  valaable  remedy  in  many  diseases, 
especially  as  a  diaphoretic  and  sialagogne.  An  inf asidn.  of 
four  to  six  grammes  of  the  leaves,  in  a  cup  of  cold  water, 
produces  in  a  short  time  an  excessive  perspiration  and  sali- 
vation. The  saliva  flows  in  so  great  abundance  that  as 
much  as  a  liter  has  been  collected  in  less  than  two  hoursL 
The  bronchial  secretion  48  also  increased.  The  after-effects 
of  this  remedy  are  claimed  to  be  perfectly  inoffensive.  The 
promptness  of  its  special  action  is  of  great  importance  in 
many  diseases,  and  it  is  thought  that  an  important  future  is 
in  store  for  this  new  substance. — 12  J?,  March  30, 1874, 282. 

ACTION  07  AIR  ON  THE  LUNGS  IN  CERTAIN  CASES. 

According  to  Dr.  Bert,  exposure  to  the  air  of  certain  pyri- 
tiferous  subterranean  recesses,  such  as  caves  or  mines,  pro- 
duces all  the  symptoms  of  mountain-climbing,  including  syn- 
cope, the  result  being,  as  supposed,  in  the  diminution  of  the 
amount  of  oxygen,  caused  by  the  iron  pyrites,  which  passes 
gradually  to  the  condition  of  a  sulphate. — 13  JS^  April  18, 
1874,203.  

HYDRATE   OF  CHLORAL  IN  INFANTILE  CONVUI£I0N6. 

According  to  Derim,  the  hydrate  of  chloral  is  almost  a 
specific  against  the  occurrence  of  convulsions  in  children, 
especially  where  these  result  from  some  trifling  cause,  such 
as  difficult  dentition,  intense  emotion  of  any  kind,  etc. ;  and 
even  in  a  case  where  there  is  some  severe  local  cause  it  is 
said  to  prevent  convulsions,  and  allow  the  administration  of 
proper  remedies.  The  preparation  of  Dr.  Derim  contains 
one  gramme,  or  fifteen  grains,  of  the  chloral,  this  being  given 
every  half  hour,  or  even  eveiy  quarter  of  an  hour  in  urgent 
cases,  until  the  convulsions  cease  and  quiet  respiration  suc- 
ceeds.—11  J5,  April  1, 1874, 174. 
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BEPOBT  OF  THE   AMEBICAN  MUSEUM  OF  NATURAL  HISTORY, 

NEW  YORK,  FOB   1874. 

The  report  of  the  American  Maseum  of  Natural  History 
for  1874  has  just  been  published  by  the  directors.  The 
rapid  progress  that  has  been  made  in  the  enterprise  is  best 
shown  by  the  announcement  that  the  corner-stone  of  the 
new  fire-proof  building  was  laid  during  the  year,  and  that 
it  will  probably  be  completed  in  the  coui-se  of  the  year 
1876. 

The  more  important  additions  to  the  collections  of  the 
museum  during  the  year  have  been  the  conchological  cab- 
inet of  Dr.  John  C.  Jay,  embracuig  50,000  specimens,  and  a 
valuable  library  of  conchological  works  of  about  1000  vol- 
umes. Mr.  R.  A.  Witthouse  has  presented  2000  species  of 
American  coleoptera.  A  series  of  sixteen  skeletons  of  the 
gigantic  moas,  or  fossil  birds  of  Kew  Zealand,  has  been  re- 
ceived  in  New  York.  The  department  of  anthropology  has 
been  enlarged  by  the  purchase  of  the  collections  of  Indian 
antiquities  made  by  Dr.  E.  H.  Davis  and  by  E.  G.  Squier, 
and  that  of  mineralogy  by  the  purchase  of  a  collection  of 
minerals,  embracing  7000  cabinet  specimens. 

During  1874  $18,000  were  subscribed  for  the  purchase  of 
new  and  attractive  collections,  which  sum  was  invested  in 
procuring  the  series  just  mentioned.  There  is  at  present  no 
definite  endowment  to  meet  the  expenses  of  the  museum,  the 
institution  being  dependent  for  this  upon  the  contributions 
of  its  annual  members,  who  pay  |10  each.  Subscriptions  of 
$100  and  upward  are  reserved  for  increasing  the  collections. 
The  membership  has  been  augmented  during  the  year  from 
350  to  1100,  and  it  is  hoped  it  will  soon  be  sufficiently  large 
to  furnish  all  the  means  necessary  to  secure  the  best  scien- 
tific assistance  in  the  various  branches  of  the  museum. 


KIBTLAND  SCHOOL  OF  NATURAL  SCIENCES. 

The  Kirtland  School  of  Natural  Sciences,  established  in 
Cleveland,  Ohio,  concluded  its  course  on  the  9th  of  August. 
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The  school  consisted  of  twenty  members,  of  whom  thirteen 
were  ladies,  and  lasted  for  five  weeks,  daring  which  time 
gratuitous  instruction  was  given  by  lectures  and  otherwise, 
and  short  excursions  were  made  in  connection  with  the  sub- 
jects of  study.  Dr.  Newberry,  Professor  Theodore  B.  Corn- 
stock,  Professor  Albert  Tuttle,  and  Dr.  William  K  Brooks 
were  the  instructors. 

The  operations  of  the  school  were  mainly  conducted  by- 
Professor  Comstock.  Facilities  were  extended  by  railroad 
and  steamboat  companies  in  the  transpoi*tation  of  the  school 
and  in  various  interestinsr  excursions. 


NOBMAL  SCHOOL  OF  NATURAL  6CIENCE& 

Among  the  other  natural-history  schools  conducted  dur- 
ing the  past  summer,  somewhat  on  the  plan  of  that  at  Peni- 
kese,  was  one  at  the  town  of  Normal,  in  Illinois,  which  closed 
on  the  11th  of  August,  after  a  four  weeks^  course.  The  class 
was  divided  into  sections,  each  section  working  in  concert 
on  the  same  subject,  under  the  guidance  of  an  instructor. 
Thirty  lectures  were  delivered,  one  or  two  each  day,  having 
close  relation  to  the  laboratory  work. 

The  instructors  consisted  of  Professor  Burt  6.  Wilder, 
Professor  W.  S.  Barnard,  Professor  T.  G.  Bnrrall,  Professor 
Cyrus  Thomas,  and  Professor  S.  A.  Forbes. 

The  materials  for  the  zoological  course  were  abundant, 
being  derived  partly  from  Lake  Michigan  and  the  Illinois 
River,  and  partly  from  the  New  England  coast,  gathered 
principally  by  Professor  Van  Vleck,  at  Wood's  Hole,  the 
head-quarters  of  the  United  States  Fish  Commission.  It 
was  stated  that  a  greater  variety  of  animals  was  availa- 
ble for  study  than  at  Penikese  itself.  Among  others  was 
a  supply  of  the  lancelet,or  amphioxus,  the  most  rudimentary 
of  known  vertebrates,  received  by  Professor  Wilder  from 
Naples.  

FIBSr  ANNUAL  REPORT  OF  THB  ZOOLOGICAL  SOCIBTY  OP  CIN- 

CINNATL 

The  first  annual  report  of  the  Zoological  Society  of  Cin- 
cinnati for  the  year  1874  has  been  published,  giving  an  ac- 
count of  the  present  condition  of  that  important  enterprise. 
From  this  we  learn  that,  after  various  efibrts  to  secure  a 
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proper  site,  a  suitable  locality  was  obtained  in  the  south- 
western comer  of  Avondale,  of  66  acres,  for  which  a  rea- 
sonable annual  rental  is  to  be  paid.  About  $120,600  have 
been  raised  in  the  form  of  capital  stock,  and  this,  with  the 
regular  receipts,  will  be  quite  sufficient  for  carrying  on  the 
establishment  and  f  uinishing  handsome  interest  on  the  in- 
vestment. The  gardens  of  the  Society,  containing  fifty-six 
acres,  were  opened  to  the  public  on  September  18th. 

FIBST  ANNUAL  BEPOBT  OP  THB  GEOLOGICAL  AND  AQBICtJLT- 

UBAL  SUBVEY   OF  TEXAS. 

Dr.  S.  B.  Buckley  has  published  his  first  annnal  report  of 
the  Geological  and  Agricultural  Survey  of  Texas,  in  which 
he  gives  an  account  of  the  labors  of  his  predecessora  and  of 
his  own  operations  duiing  the  year.  In  addition  to  a  gen- 
eral sketch  of  the  economical  geology  of  the  country,  we 
have  tables  of  precipitation  and  temperature,  an  indication 
of  the  principal  soils  and  animal  and  vegetable  products, 
eta,  with  a  reproduction  of  a  defense  made  some  years  ago 
by  the  author  against  criticisms  by  Professor  Gray  in  re- 
gard to  certain  species  of  Texas  plants  described  by  him  as 
new.  .    

ANNUAL    BEPOBT    OF   THB    UNITED   STATES    GEOLOGICAL   AND 
GEOGBAPHICAL  SUBVEY  OF  THE  TBBBITOBIBS  FOB   1873. 

One  of  the  most  important  of  the  many  valuable  govern- 
ment documents  is  the  Annual  Report  of  the  United  States 
Geological  and  Geographical  Survey  of  the  Territories  for 
1873,  as  prepared  by  Dr.  Hayden,  being  a  volume  of  730 
pages,  profusely  illustrated  with  plates  and  sections,  and  ex- 
hibiting the  physical  geography,  the  sectional  geology,  the 
mining,  and  the  natural  history  of  the  country. 

The  volume  consists  of  several  sections.  The  first — that 
of  geology,  mineralogy,  and  mining  industry — was  prepared 
by  Dr.  Hayden,  Mr.  Marvine,  Mr.  Peale,  and  Dr.  Endlich. 
The  second  embraces  special  reports  on  paleontology,  on  the 
fossil  flora  by  Professor  Le^quereux,  and  on  the  vertebrates 
by  Mr.  Cope.  Part  third — zoology— contains  articles  on  the 
recent  invertebrates,  by  Lieutenant  Carpenter,  Dr.  Packard, 
Baron  Ostensacken,  Mr.  TJlke,  Dr.  Hagen,  Mr.  S.  J.  Smith, 
Professor  Verrill,  and  Mr.  William  G.  Binney.    Part  fourth — 
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upon  the  geography  and  topography — ^is  from  the  pen  of 
Mr.  James  T.  Gardner,  geographer  of  the  expedition.  There 
is  also  an  appendix,  by  Mr.  A.  R.  Marvine. 

The  book  is,  of  coarse,  indispensable  to  all  persons  inter- 
ested in  the  physical  geography  and  natural  history  of  the 
West  

ARBANGEICENTS  FOB  A  BOTANICAL  GABDBN  IN  CHICAGO. 

A  commendable  enterprise  has  been  initiated  in  Chicago, 
by  the  South  Park  Commissioners,  in  the  setting  apart  of 
sixty  acres  for  the  establishment  of  botanical  gardens,  this 
space  to  be  increa^^d  from  time  to  time  as  occasion  may  re- 
quire. The  general  management  of  affairs  is  in  charge  of 
the  board,  of  which  Mr.  N.  H.  Hibbard  is  president  and  H. 
H.  Babcock  secretary. 

It  is  proposed  to  have  a  botanic  garden  proper,  provided 
with  suitable  houses  for  the  reception  of  plants  requiring 
protection,  an  arboretum,  a  garden  for  general  floriculture, 
a  botanical  museum,  an  herbarium,  and  a  botanic  library. 
A  circular  has  been  issued  by  the  board  of  managers,  so- 
liciting contributions  to  the  several  departments  of  the 
garden,  especially  of  seeds,  cuttings,  living  plants,  and  her- 
barium specimens.  This  solicitation  is  made  with  the  ex- 
pectation of  being  able  to  make  proper  return  for  such 
contributions  at  an  early  day.  The  general  direction  of 
the  establishment  has  been  placed  in  charge  of  Mr.  H.  H. 
Babcock.  

THB   CHESS  PBOBLEM  OF  THB  EIGHT  QUEENS. 

The  chess  problem  proposed  by  Nauck  to  the  distinguish- 
ed mathematician  Gauss,  viz.,  to  determine  the  number  of 
ways  in  which  eight  queens  can  be  placed  on  a  chess-board 
so  that  no  one  can  take  or  be  taken  by  any  other,  has  been 
completely  solved  by  Gunther,  whose  solution  has  been 
somewhat  improved  by  Mr.  J.  H.  L.  Glaisher.  According 
to  these  gentlemen,  for  a  chess-board  of  sixteen  squares  and 
four  queens  there  are  two  solutions  of  the  problem,  in  a 
board  of  twenty-five  squares,  ten  solutions,  and  in  a  board 
of  sixty-four  squares,  with  eight  queens,  ninety-two  solutions. 
Of  these  ninety-two  solutions,  one  is  perfectly  symmetrical, 
and  is  given  by  Mr.  Glaisher  in  fall — 1  A^  XLVIIL,  466. 
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BEPOBT  OK  THB  POBULATION  OF  THS  EABTH. 

The  number  of  Petermann's  MitthMlungen  for  March, 
187^9  contains  the  usual  annual  report  upon  the  population 
of  the  earth,  made  by  Messrs.  Behm  and  Wagner.  The  foot- 
ing for  the  year  1874  is  as  follows : 

Europe 302,973,000 

Asia 798,907,000 

Africa 206,007,000 

America 84,392,000 

Australia  and  Foljnesia 4,563,000 

Total 1,896,842,000 

—1 7  C,  March,  1876.  

JAFANBSB   GAME   OF  GHBSS. 

In  a  recent  number  of  the  proceedings  of  the  German  So- 
ciety at  Yokohama,  an  interesting  account  is  given  by  Holtz 
of  the  Japanese  game  of  ches&  The  chess-board  is,  he  says, 
divided  into  eighty-one  squares  of  the  same  light  yellow 
color,  which  are  distinguished  among  themselves  by  drawing 
black  lines  over  the  yellow  board.  The  squares  are  not 
true  squares,  but  somewhat  longer  than  broad,  in  order  to 
correspond  to  the  figures  of  the  chess-men  themselves.  The 
figui*es  are,  like  the  board,  of  the  same  color,  but  of  a  more 
decided  yellow,  perfectly  distinguishable  from  that  of  the 
board  itself.  In  the  English  game  we  have  thirty-two  pieces 
and  sixty-four  squares.  In  the  Japanese  we  have  forty  pieces 
and  eighty-one  squares.  The  separate  figures  are  of  differ- 
ent sizes,  in  proportion  to  their  value,  but  have  all  the  same 
shape,  t.  e.,  very  nearly  that  of  a  truncated  pyramid.  The 
queen  is  the  greatest,  the  peasants  the  smallest ;  but  the  dif- 
ference in  size  between  the  separate  figures  would  scarcely 
suffice  to  prevent  mistakes,  if  it  were  not  that  the  name  and 
value  of  each  figure  are  written  in  Chinese  letters  upon 
their  upper  sides.  Except  the  queen  and  certain  other  fig- 
ures, they  all  have  also  a  second  sign  on  their  bases,  which 
bases  are  turned  uppermost  during  the  first  part  of  the 
game,  and  only  turned  down  when  the  piece  itself  has  reach- 
ed the  enemy's  side  of  the  board.  The  pieces  are  so  placed 
upon  their  squares  that  the  narrower  sides  are  turned  to- 
ward the  opponent,  so  that  one  at  a  glance  easily  recognizes 
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each  of  the  figures  belonging  to  the  other  party.  In  this 
way  the  Japanese,  by  the  positicti  of  their  figures,  attain  the 
same  end  that  the  Europeans  accomplish  by  differences  of 
color.  Concerning  the  movements  of  the  pieces,  which 
Holtz  describes  in  detail,  we  will  only  state  that  the  king's 
moves  are  very  similar  to  those  in  the  European  game. 
There  is  no  piece  whose  movements  correspond  to  those  of 
the  queen  in  the  English  game.  —  MUth.  Deutsch,  Oesell.^ 
Yokohama^  Jvly^  1874, 13. 


REPORT  OF  THE   ICELANDIC  COIQCISSION  TO  ALASKA. 

During  the  summer  of  1874  a  committee  of  the  Icelanders 
resident  in  Wisconsin  visited  Alaska  for  the  purpose  of  as- 
certaining whether  that  country  would  be  suitable  for  an 
emigration  of  Icelanders  from  their  native  island.  The  Sec- 
retary of  the  Navy  furnished  them  transpoitation  on  board 
the  Portsmotahy  and  secured  to  them  ample  opportunity  of 
making  the  examination  in  question.  Their  report  has  just 
been  printed  by  the  government,  from  which  we  learn  that 
the  investigation  was  highly  satisfactory  to  the  committee, 
and  tended  to  dispel  many  of  the  prevalent  ideas  as  to  the 
character  and  value  of  the  region. 

On  Cook's  Inlet  the  committee  found  large  varieties  of 
fine  timber  and  an  unexpected  amount  of  summer  weather, 
the  winter  beginning  as  late  as  the  middle  of  November 
and  ending  the  middle  of  March.  They  were  informed  by 
a  resident  that  cabbages,  potatoes,  and  other  garden  vege- 
tables grew  readily,  and  that  nothing  else,  to  his  knowledge, 
had  ever  been  tried.  He  stated,  however,  that  there  was  a 
settlement  near  by  where  rye  was  raised.  They  were  very 
decided  in  their  impression  of  the  advantages  which  the  isl- 
and of  Eodiak  would  fui-nish  to  the  people  of  their  country, 
there  being  an  abundance  of  timber  east  of  the  15l8t  merid- 
ian ;  west  of  that  it  was  open  plain,  with  plenty  of  excellent 
pasturage.  Potatoes  they  found  to  do  well,  as  also  cab- 
bages, turnips,  and  other  vegetables.  They  considered  that 
any  thing  which  grows  in  Scotland  would  succeed  in  Eo- 
diak. Pasture  land  they  found  admirable  all  along  the 
coast,  and  considered  it  probable  that  it  was  equally  good 
in  the  many  valleys  which  lead  from  the  bays  to  the  inte- 
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rior.  Fish  were  very  abundant,  salmon  being  in  the  great- 
est profusion,  while  codfish  and  halibut  were  also  very- 
plenty,  and  were  caught  without  boats,  fishing  from  the 
wharf  or  rocks.  They  corroborate  very  emphatically  the 
general  accuracy  of  Mr.  Dall's  report  of  the  country  as  con- 
tained in  '^Alaska  and  its  Besources,"  and  consider  him  cor- 
rect in  all  essential  matters.  The  land  in  every  respect  has 
advantages  over  Iceland,  the  climate  being  milder  in  winter 
without  being  warmer  in  summer,  and  the  summer  lasting 
longer  than  it  does  in  Iceland.  ^'  They  therefore  do  not  hes-. 
itate  to  recommend  those  of  their  countrymen  who  are 
minded  to  emigrate  to  do  so,  and  they  make  this  recom- 
mendation after  conscientious  deliberation,  and  in  the  firm 
belief  that  it  would  be  for  their  advantage,  the  land  appear- 
ing in  every  respect  adapted  to  their  needs,  and  answering 
completely  all  their  expectations." 

BEQUEST  TO  THE   dNCINXATI  SOCIETY   OP  NATURAL  HIS- 

TOBT. 

The  Cincinnati  Society  of  Natural  History  has  lately  re- 
ceived a  bequest  of  $50,000  from  Mr.  Charles  Bod  man,  of 
that  city.  The  gift  is  absolute  and  without  conditions. 
Mr.  Bodman  was  a  member  of  that  society,  and  has  thus  en- 
deavored to  place  it  on  a  permanent  basis,  and  enable  it  to 
become  one  of  the  prominent  institutions  of  Cincinnati. 

SCIENTIFIC  BALLOONISTS. 

The  investigation  of  the  atmosphere  by  means  of  observa-. 
tions  in  balloons  has,  during  the  past  few  years,  been  prose- 
cuted with  marked  activity  by  the  French  aeronauts,  who 
have  organized  the  French  Society  for  Aerial  Navigation. 
This  society,  having  clearly  seen  that  ascensions,  to  be  of 
value,  must  either  aim  at  attaining  great  heights  or  at  re- 
maining a  long  time  in  the  atmosphere  at  moderate  heights, 
undertook  dui'ing  the  present  year  one  voyage  of  each  de- 
scription, the  first  of  which  was  that  of  the  23d  of  March, 
the  object  being  to  secure  a  long  duration.  The  ascent  was 
made  from  the  gas-works  at  Yillette,  near  Paris,  at  6.20  in 
the  evening ;  the  descent  was  made  on  the  following  day  at 
5  o'clock,  the  entire  voyage  having  lasted  twenty-two  hours 
and  forty  minutes.    Among  the  apparatus  taken  with  them, 
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besides  those  pieces  that  are  the  invariable  accompaniments 
of  such  expeditions,  there  was  a  Davy's  lamp  for  illumina- 
tion at  nighty  two  beautiful  spectroscopes,  and  an  instru- 
ment by  the  aid  of  which  it  was  easy  to  determine  the  ve- 
locity of  the  wind — ^that  is  to  say,  the  velocity  of  the  hori- 
zontal movement  of  the  balloon.  Tissandier  also  experi- 
mented with  the  aspirator  to  determine  the  quantity  of 
carbonic -acid  gas.  Sivel  introduced,  apparently  for  the 
first  time  in  French  aeronautics,  the  guide-rope,  with  which 
American  readers  are  familiar  from  its  usefulness  in  the  ex- 
pert hands  of  Mr.  S.  A.  King,  of  Boston.  The  rope  nsed  by 
Sivel  was,  however,  some  4000  feet  long,  and  it  was  intended 
that  it  should  generally  touch  the  earth  and  glide  along 
over  the  soil,  thus  acting  as  a  rudder  to  the  vessel,' giving  a 
certain  fixed  direction  to  the  car  of  the  balloon,  and  pre- 
venting its  gyration.  Sounding  balloons,  as  they  were  call- 
ed, were  also  devised  by  Sivel.  One  of  them  was  filled  with 
illuminating  gas,  the  other  with  air,  and  these  two  balloons, 
fixed  at  the  end  of  a  horizontal  rod,  floated  one  above  and 
one  below  the  car,  and  always  indicated  the  relative  upper 
and  lower  winds.  During  the  night  the  altitude  of  the  bal- 
loon oscillated  between  100  and  1100  meters,  the  tempera- 
ture being  between  1°  and  4^**  C.  Cirri  were  always  above 
the  balloon,  increasing  during  the  night,  and  giving  rise  to 
a  magnificent  halo  in  the  morning  on  the  rising  of  the  sun. 
The  moon  was  also  surrounded  by  a  similar  halo.  A  mod- 
erate southwest  wind  had  been  predicted  from  the  consider- 
ation of  the  weather  chaits,  and  was  actually  experienced, 
replacing  the  noitheast  wind  with  which  they  started.  The 
balloon  followed  the  prominences  of  the  soil  very  exactly, 
being  pushed  up  over  the  hills  by  the  ascending  current 
whenever  it  came  to  any  elevation.  This  fact  was  especially 
manifest  in  that  portion  of  the  voyage  during  which  the  al- 
titude was  but  600  meters.  The  balloon  itself  was  frequent- 
ly inclined  out  of  the  vertical.  Very  appreciable  variations 
in  the  velocity  of  the  wind  were  experienced,  amounting  to 
between  five  meters  per  second  during  the  night  and  ten 
meters  at  sunrise,  and  diminishing  in  the  upper  regions,  con- 
trary to  the  usual  experience.  Slight  traces  of  electricity 
were  observed  at  sunrise,  but  not  during  the  night — JStM, 
ITebd.,  XVI.,  33. 
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INDEX  OF  PATENTS  FBOM  1790  TO  1873. 

A  very  important  work  has  just  been  commenced  by  the 
Patent-office,  under  the  title  of  "Index  of  Patents  for  Inven- 
tions issued  by  the  United  States  Patent-office  from  1790  to 
1873,  inclusive.  Compiled  and  published  under  the  direc- 
tion of  M.  D.  Leggett,  Commissioner  of  Patents."  The  first 
volume,  a  royal  octavo  of  649  pages,  was  published  in  1874, 
and  the  remaining  volumes  will  follow  in  rapid  succession. 

The  method  adopted  is  strictly  alphabetical,  the  subjects 
being  given  in  their  alphabetical  sequence,  with  name  of  in- 
ventor, his  residence,  and  the  date  and  number  of  the  patent. 
Should  full  details  in  regard  to  any  invention  be  desired, 
they  can  be  obtained,  of  courae,  by  reference  to  the  original 
patent.  

DECIPHERING  CHABBBD  MANUSCRIPT. 

A  large  number  of  valuable  papers  that  had  been  charred, 
apparently  to  a  homogeneous  mass,  during  the  Communist 
rule  in  Paris,  have  been  deciphered  by  Rathelot.  He  first 
severed  the  leaves  by  cutting  the  backs  of  the  books  and 
immersing  the  mass  in  water,  then  subjected  it  to  a  tolera- 
bly high  temperature  at  a  hot-air  stove.  The  leaves,  thus 
loosened  from  each  other  by  the  rapid  vaporization  of  the 
water,  were  with  great  care  separated,  and  were  immediate- 
ly transcribed,  the  writing  being  quite  legible,  as  the  let- 
ters appeared  dull  upon  the  glistening  black  surface  of  the 
paper.— 8  (7,  S^t  24, 1874,  347. 

ASTRONOMY  IN  BRAZIL. 

The  Imperial  Astronomical  Observatory  of  Brazil  is  a  de- 
pendence of  the  Central  College  of  Rio  Janeiro,  and  is  des- 
tined not  only  to  teach  practical  astronomy  to  the  students, 
but  to  make  and  publish  astronomical  and  meteorological 
observations.  The  chronometers  of  the  navy  and  army  are 
there  regulated,  and  the  time  is  given  daily  by  signal  to  the 
city.  The  building  is  situated  on  an  eminence  within  the 
city,  and  the  government  is  now  taking  measures  to  improve 
its  scientific  character.  The  director  is  at  present  in  Europe, 
with  a  view  of  procuring  such  instruments  and  apparatus  as 
may  be  adapted  to  the  studies  required  of  the  institution. 
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An  entire  reorganization  of  the  observatory  is  under  way, 
with  the  purpose  of  training  more  thoroughly  the  persons 
charged  with  geologic  and  geodetic  works.  Tliere  is  also 
an  observatory  at  the  capital  of  the  province  of  Pemam- 
huco.—^' Ihe  Mnpire  of  Brazil,''  p.  203. 

ASTBONOMY  IX  CHINA. 

The  astronomical  instruments  sent  by  the  Academy  of 
Paris  to  China  are  to  remain  at  Pekin,  and  possibly  a  per- 
manent observatory  may  be  established  there.  The  French 
astronomers  who  are  at  Pekin  report  that  the  instruments 
set  up  by  the  Jesuit  missionaries  in  the  last  century  are  still 
in  perfect  order.  We  believe  that  the  American  astrono- 
mers were  instructed  to  inquire  whether  the  original  ob- 
servations made  by  these  missionaries  were  still  in  existence, 
and  whether  they  would  possibly,  in  some  respects,  be  worthy 
of  the  attention  of  astronomers  of  the  present  day. 

SUMS    TOTED   BY   THS    BBTnSH    PAKUAMENT    FOB   SCIENTIFIC 

INSTBUCTION. 

It  will  probably  be  many  years  before  the  United  States, 
as  a  nation,  follows  the  example  of  Great  Britain  to  any  con- 
siderable degree  in  making  grants  for  the  purposes  of  scien- 
tific education  and  instruction.  The  following  table  will 
show  the  amount  voted  by  Parliament  in  1874  for  a  few  of 
these  establishments : 

British  Maseain £102,442 

Kew  Gardens  and  Museum 17,862 

Geological  Moseum 8,998 

Edinbux^gh  Moseom  of  Science  and  Art 9,824 

Dublin  Masenm  of  Natural  Histoiy 1,672 

Bablin  National  Gallery 2,880 

Masenm  of  the  Boyal  Irish  Academy 2,084 

TotaL £145,262 

—16  A,  Feb.  13, 1875.         


MSTEOBOLOGT  IN  CHINA. 

The  Jesuit  college  of  Zi-ka-wei,  near  Shanghai,  China,  has 
lately  begun  the  publication  of  the  meteorological  observa- 
tions taken  by  the  fathers  at  the  college.  These  have  been 
made  three  times  a  day  since  1868,  and  are  printed  npon 
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nionthly  sheets,  the  first  of  which  contains  the  observations 
for  December,  1872.  Notwithstanding  the  southern  latitude 
of  Shanghai,  it  is  noted  that  there  were  forty-nine  days  of 
freezing  temperature  during  the  four  months  from  1872  to 
March,  1873,  the  minimum  temperature  being  16°  Fahr.  on 
the  3 1st  of  January.  Shanghai  is  5^°  farther  south  than 
New  Orleans.  The  instruments  used  at  Zi-ka-wei  ara  ap- 
proved modem  standards,  similar  to  those  adopted  in  France 
by  St  Clair  Deville. — IfauveUes  Mitiorologiquea^  SoctUi  de 
France.  

FOURTH  MEETING  OF  THE  FBBNCH  ASSOCIATION. 

The  fourth  annual  meeting  of  the  French  Association  for 
the  Advancement  of  Science  took  place  at  Nantes  in  the  end 
of  August,  closing  on  the  26th.  The  session  was  a  satisfaot 
tory  one,  and  very  largely  attended,  and  many  important 
papers  brought  forward.  The  meeting  for  1876  is  to  be 
held  at  Clermont  Ferrand,  and  that  for  1877  at  Havre. 

ANNUAL  BEPOBT  OF  THE  COUNCIL  OF  THE  ZOOLOGICAL 

SOCIETY  OF  LONDON. 

The  annual  report  of  the  Council  of  the  Zoological  Society 
of  London,  made  April  29,  contains  the  usual  record  of  prp^« 
perity  of  this  world  -  renowned  establishment.  The  total 
enumeration  of  members  of  different  grades  at  the  close  of 
the  year  1874  is  given  at  13,197,  a  considerable  number 
having  been  added  during  the  year.  The  only  foreign 
member  elected  was  Mr.  Alexander  Agassiz,  to  fill  the  va* 
cancy  caused  by  the  death  of  his  father.  Of  corresponding 
members  the  only  American  elected  was  Dr.  H.  C.  Yarrow; 
of  Lieutenant  Wheeler's  survey. 

The  income  of  the  society  for  1874  was  the  largest  since 
its  foundation,  amounting  to  about  $142,000,  of  which  the 
receipts  from  the  Zoological  Garden  were  about  $84,000. 
This  is  a  diminution  compared  with  the  receipts  of  the  pre- 
vious year,  due  largely  to  the  unfavorable  weather  of  cer- 
tain special  holidays. 

The  total  number  of  visitors  to  the  gardens  during  the 
year  amounted  to  about  707,000,  exceeded  previously  only 
by  the  numbers  in  1873. 

The  Council  announced  that  a  series  of  lectures  was  to  be 
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delivered  daring  1875,  upon  popular  Btibjects  connected  with 
the  living  animals  of  the  menagerie,  principally  by  Dr.  Scla- 
ter,  Mr.  J.  W.  Clarke,  Professor  Garrod,  Professor  Flower, 
and  Professor  Mivart 

Among  the  additions  to  the  menagerie  daring  the  year, 
the  most  impoitant  is  that  of  a  rhinoceros  from  Java,  mak- 
ing the  foarth  species  of  the  genus  now  living  in  the  gai"- 
dens.  The  whole  number  of  additions  of  all  kinds  amount- 
ed to  1202,  of  which  425  were  donations. 

INTERNATIONAL  CONGRESS  OF  SILK-CULTURISTS. 

An  International  Congress  of  Silk-culture  is  to  be  held  at 
Milan  during  1876,  and  circulars  have  been  distributed  in- 
viting a  series  of  experiments  to  be  made  during  1875,  and 
a  repoit  on  the  results.  This  has  reference  to  vaiious  points 
connected  with  the  keeping  of  silk-worms,  the  prevention  of 
injarious  diseases,  paiticularly  of  their  ^'inactivity,"  a  dis- 
ease which  has  produced  great  injury  of  late  yeara. — 12  A, 
April  6, 1 875, 456.  

REPORT  OF  ROTAL  COMMISSION  OF  SCIBNTIFIC  INSTRUCTIONS. 

The  final  report  of  the  Royal  Commission  on  scientific  in^ 
struction  and  the  advancement  of  science,  which  has  been 
eng&ged  for  a  number  of  years  past  in  investigating  the 
question  of  high  scientific  education  and  the  relations  of 
science  to  the  state,  has  just  been  published,  being  the  eighth 
of  the  series.  The  conclusions  to  which  it  has  attained  are, 
in  brief,  as  follows : 

First.  It  finds  that  the  assistance  given  by  the  state  in 
Great  Britain  for  the  promotion  of  scientific  research  is  in- 
adequate, and  that  the  concession  or  refusal  of  assistance  does 
not  take  place  on  any  definite  principle. 

Second.  That  more  complete  means  are  urgently  required 
for  scientific  investigations  in  connection  with  certain  gov- 
ernment departments,  and  that  physical  as  well  as  other 
laboratories  and  apparatus  should  be  provided. 

Third.  Certain  classes  of  phenomena,  such  as  those  relat- 
ing to  physical  meteorology  and  terrestrial  and  astronomical 
physics,  require  observations  of  such  a  character  that  they 
can  not  be  advantageously  carried  on  otherwise  than  under 
the  direction  of  the  government.    Institutions  for  the  study 
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of  such  phenomena  should,  therefore,  "be  maintained  by  the 
government  especially,  and  an  observatory  established  de- 
voted to  astronomical  physics,  and  an  organization  for  the 
more  complete  observation  of  tidal  phenomena,  and  for  the 
reduction  of  observations. 

Fourth.  Aid  should  be  extended  to  persons  engaged  in 
impoitant  physical  and  chemical  investigations,  as  is  now 
done  to  those  connected  with  the  government  collections 
of  natural  history. 

Fifth.  While  grants  of  money,  merely  covering  actual  out- 
lays of  expenses  in  certain  investigations,  have  been  made, 
it  is  quite  proper  that  something  more  than  this  should  be 
done  under  certain  circumstances,  especially  where  a  compe- 
tent individual  engaged  in  some  impoitant  research  is  un- 
able to  meet  his  own  peraonal  expenses. 

Sixth.  The  grant  of  £1000  administered  by  the  Royal 
Society  has  been  of  so  much  benefit  as  to  warrant  a  con- 
siderable increase. 

Seventh.  A  ministry  of  science  and  education  should  be 
created  for  the  proper  disposition  of  the  funds  for  research, 
and  the  general  supervision  of  scientific  work  as  connected 
with  the  state  or  controlled  by  it. 

Eighth.  The  services  of  such  a  ministry  of  science  and 
education  would  be  greatly  fui-thered  by  being  associated 
with  a  scientific  council  of  the  Royal  Society,  representa- 
tives of  other  important  societies,  and  a  number  of  peraons 
nominated  by  the  government. 

These  conclusions  are  unanimously  indorsed  by  all  the 
members  of  the  commission,  consisting  of  the  Earl  of  Devon- 
shire, Lord  Lansdowne,  Sir  John  Lubbock,  and  Messrs.  P. 
Eay-Shuttleworth,  Bernard  Samuelson,  W.  Sharpey,  Thomas 
II.  Huxley,  C.  6.  Stokes,  and  Henry  J.  S.  Smith. 

BELGIAN  EXHIBITION   OF   1876. 

Belgium  announces  for  the  coming  year  an  exhibition  of 
quite  novel  and  eminently  praisewoithy  character,  namely, 
an  exhibit  of  apparatus  designed  in  any  manner  to  save  life 
or  health.  The  project  has  been  undertaken  at  the  sugges- 
tion of  the  Societ6  Royale  des  Sauveteuro  de  Belgique, 
whose  labors  and  publications  in  the  cause  of  humanity  are 
warmly  acknowledged.    A  feature  of  the  exhibition  will  be 
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the  experimental  trial  of  apparatus  as  far  as  this  is  practi- 
cable. Experiments  on  the  river  or  the  sea  will  take  placo 
at  Antwerp  or  Ostend,  and  the  factory  owners  have  signified 
their  desire  to  co-operate  in  aiding  the  conduct  of  such  trials 
as  can  only  be  made  in  workshops  and  factories. 

The  following  is  a  summary  of  the  several  heads  or  classes 
under  which  exhibition  is  desired : 

Class  I.  Preservation  of  life  in  case  of  fire. 

Class  II.  All  apparatus,  engines,  etc.,  for  tbe  preserration  of  life  in  or  on 
water,  or  for  the  preventioQ  of  danger  to  the  same. 

Class  III.  Apparatus  for  the  prevention  of  accidents  in  crowded  diorongb- 
fares,  tram-ways,  and  railways. 

Class  IV.  Assistance  in  time  of  war. 

Class  y.  Medical  and  sanitary  arrangements  for  the  preservation  of  pub- 
lic health. 

Class  VI.  Means  of  prevention  of  accidents  and  of  safety  as  applied  to  in- 
dustry. 

Class  VII.  Domestic  and  private  medical  arrangements. 

Class  VIII.  Medicine,  surgery — ^pharmacy  in  connection  with  the  preced- 
ing classes. 

Class  IX.  Institutions  for  improving  the  condition  of  the  working  classes. 

Class  X.  Health  in  connection  with  agriculture. 


TWELFTH  CONGBESS  OF  THE  ITALIAK  SCIENTIFIC  ASSOCIATION. 

The  twelfth  congress  of  the  Italian  Scientific  Association 
was  held  at  Paleimo,  beginning  on  the  29th  of  August. 


BOYAL    SOCIETT'S    CATALOGUE    OF    LEABNED    SOCIETIES    AND 

SCIENTIFIC   PAFEES,  1864-73. 

The  catalogue  of  such  memoira  and  articles  as  have  be^ 
issued  during  the  decade  from  1864  to  1873,  in  the  publica- 
tions of  learned  societies  and  scientific  magazines,  promised 
some  time  since,  will  be  soon  made  ready  for  printing  by  the 
Royal  Society  of  London.  The  necessary  funds  for  its  com- 
pletion have  been  granted  by  the  council  of  the  society,  and 
it  is  expected  that  the  British  government  will  furnish  the 
means  for  printing  it,  as  it  did  for  the  six  volumes  covering 
(in  one  series)  the  years  1800  to  1863.  It  seems  that  those 
six  volumes  cost  in  all  £8936  12^.,  of  which  £3720  Ids.  6dL 
were  spent  in  the  preparation  of  the  work  for  press,  and  de- 
frayed by  the  Royal  Society,  and  the  rest  was  expended  for 
printing,  paper,  and  binding  at  the  cost  of  the  government. 
The  work  has  been  a  public  benefaction  to  all  persons  in- 
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terested  in  Bcientific  research^  and  the  new  volame  will  be 
eagerly  looked  for,  

UKVrUfQ  OF  THB   AMESICAN  FISH-CULTUBISTB'   ASSOCIATION. 

The  fourth  annual  meeting  of  the  American  Fish-cultur- 
ists'  Association  was  held  in  New  York  on  the  0th  and  10th 
of  February,  1875,  and  the  proceedings  have  just  been  pub- 
lished under  the  direction  of  Mr.  A  S.  Collins,  of  Caledonia, 
New  York,  the  secretary  of  the  association.  There  was  a 
large  attendance  present,  and  many  interesting  papers  were 
presented. 

The  society  is  not  limited  to  the  United  States,  but  in- 
cludes quite  a  number  of  members  from  the  Dominiofi,  one 
of  these,  Mr.  W.  F.  Whitcher,  the  Commissioner  of  Fisheries, 
being  a  member  of  the  Executive  Committee. 

Among  the  most  important  papers  presented  were  one  by 
Mr.  Frederick  Mather,  on  the  *^  Poisoning  and  Obstruction 
of  Waters ;"  one  by  Seth  Green,  on  "  Stocking  Depleted 
Waters ;"  by  Samuel  Wilmot,  on  "  Aqna-cnlture  and  Fish 
Protection ;"  by  Mr.  Salter,  on  "  Fish-culture  in  China,  and 
the  Chinese  Shad ;"  by  Thaddeus  Norris,  on  the  "  Introduc- 
tion of  the  Michigan  Grayling  into  Eastern  Waters ;''  and 
by  James  Won-all,  on  *' Pennsylvania  Fish -Ways.'* 

There  are  at  present  about  eighty  members  of  the  associa- 
tion.   

PBOCEBDIKGS   OF  THB  CENTENNIAL  OF  CHEMISTBT. 

The  proceedings  of  the  Centennial  of  Chemistry,  held 
August  1,  1874,  at  Northumberland,  and  published  in  the 
August,  September,  and  December  numbers  of  the  American 
C/iemistf  1874,  have  just  been  reproduced  in  a  neat  quaiiio 
volume  of  211  pages,  under  the  editorship  of  Professor  H. 
0.  Boltom  In  addition  to  the  accotint  of  the  proceedings, 
there  is  a  sketch  of  the  life  and  labors  of  Priestley  by  Pro^ 
fessor  Henry  H. Croft;  an  address  at  his  grave  by  Professor 
Copp^e;  an  address  by  T.  Sterry  Hunt,  on  **A  Century ^s 
Progress  in  Chemical  Theory ;"  by  Professor  J.  Lawrence 
Smith,  on  **  The  Century's  Progress  in  Industrial  Chemistry.'^ 
TTie  most  important  component  of  the  volume  is  an  account 
of  American  contributions  to  chemistry,  in  an  address  by 
Professor  Benjamin  Silliman,  containing  a  list  of  all  Amer- 
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ican  chemists  for  the  past  century,  with  a  detailed  enameni- 
tion  of  their  memoirs.         

NATIONAL  PARK  IN  THS  ISLAND  OF  MACKINAW. 

One  of  the  enactments  of  the  recent  Congress  in  the  inter- 
est of  the  public  was  the  setting  aside  of  a  large  part  of  the 
island  of  Mackinaw,  Michigan,  as  a  national  park,  all  of  the 
land  in  that  Ticinity  owned  by  the  United  States,  with  the 
exception  of  a  certain  portion  required  for  military  purposes, 
having  been  placed  under  the  chai^  of  the  Secretary  of 
War  for  the  purpose  in  question,  with  the  condition  that  all 
persons  who  shall  settle  on  or  occupy  the  same,  excepting 
under  conditions  specified,  shall  be  considered  trespassers, 
and  removed  therefrom.  It  is  made  the  duty  of  the  Secre- 
tary of  War  to  establish  such  regulations  as  he  may  think 
best  for  the  proper  protection  and  preservation  of  the  trust. 
He  is  to  provide  for  the  preservation  of  the  timber,  the  min- 
eral deposits,  natural  curiosities,  etc.  He  may,  at  his  dis- 
cretion, grant  leases  for  a  term  not  exceeding  ten  years,  at 
places  where  the  erection  of  buildings  for  the  accommoda- 
tion of  visitors  is  desirable,  and  all  the  proceeds  of  said 
leases  are  to  be  expended  in  the  construction  of  roads  and 
bridle-paths.  The  wanton  destruction  of  game  and  fish 
found  within  the  limits  of  the  park  is  to  be  provided  against, 
and  all  trespassers  are  to  be  duly  punished. 

ANNUAL  RBPOBT  OF  THE  UBBARIAN  OF  CONGBSS& 

The  annual  report  of  the  Librarian  of  Congress  for  1874 
has  just  been  published.  From  this  we  learn  that  the  addi- 
tions during  the  year  consisted  of  15,405  books  and  6272 
parts  of  books  and  pamphlets,  of  which  1264  volumes  and 
1756  parts  of  volumes  were  received  from  the  Smithsonian 
Institution,  and  6840  volumes  by  copyright.  The  total 
number  of  copyrighted  articles,  including  books,  periodicals, 
musical  compositions,  dramatic  compositions,  photographs, 
engravings,  and  chromes,  maps,  charts,  drawings,  and  prints, 
amounted  to  29,674.  The  copyright  entries  for  the  year  ex- 
ceeded those  of  the  previous  year  by  931.  The  amount 
paid  into  the  Treasury  on  account  of  copyright  fees  was 
$13,524  78. 

Mr.  Spofford,  the  librarian,  again  calls  the  attention  of 
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Congress  to  the  great  importance  of  a  library  building  for 
the  accommodation  of  the  constantly  increasing  collections, 
which  have  already  grown  far  beyond  the  bounds  of  the 
present  library  halls.  

ADDITIONAL  PAY  TO  THE  SUBVIVORS  OF  THE   "POLABIfl." 

An  act  was  passed  by  the  recent  Congress  providing  for 
the  payment  to  the  survivors  of  the  Polaris  in  the  arctic  ex- 
pedition under  command  of  Captain  Hall,  their  widows  or 
minor  children,  of  a  sum  of  money,  in  addition  to  that  al- 
ready paid,  equal  to  one  year's  pay  which  each  would  have 
been  entitled  to  respectively,  if  continued  in  the  service,  un- 
der rules  and  regulations  prescribed  by  the  Secretary  of  the 
Kavy  for  the  said  exploring  expedition,  and  that  the  sum 
of  $360  each  be  paid  to  the  Esquimaux  Joe  and  Hans. 

The  act  further  provides  that  if  any  sale,  assignment,  or 
transfer  shall  be  made  of  any  interest  in  the  gratuity  pro- 
vided by  this  act,  the  amount  so  assigned  shall  revert  to  the 
government  of  the  United  States. 

The  act  does  not  include  Mrs.  Hall  in  its  provisions,  as 
she  has. received  the  sum  of  $15,000  from  the  government 
for  the  manuscripts  of  Captain  Hall. 

THE  LTELL  MEDAL 

Sir  Charles  Lyell  has  left  to  the  Geological  Society  of 
London  the  sum  of  $10,000,  one  third  of  the  interest  of  which 
is  to  be  applied  annually  to  fui-nish  a  medal  in  bronze,  called 
the  Lyell  medal,  as  a  recognition  on  the  part  of  the  society 
of  merit  on  the  part  of  the  medalist.  The  remainder  of  the 
interest  is  to  be  given  in  one  or  more  portions,  at  the  dis- 
cretion of  the  Council,  for  the  encouragement  of  geology  or 
any  of  its  allied  sciences,  either  for  traveling  expenses  or  for 
a  memoir  or  paper  published.  It  is  to  be  given  without  ref- 
erence to  the  sex  or  nationality  of  the  author,  or  the  lan- 
guage in  which  it  is  written. — 12  -4,  April  1, 1876, 434. 

ANNUAL  BECOBD  OF  PUBLICATIONS  IN  GEOLOGY,  MINERAL- 
OGY, AND  PALEONTOLOGY. 

An  annual  record  of  publications  in  geology,  mineralogy, 
and  paleontology  has  been  undertaken,  to  correspond  in 
plan  with  the  Zoological  Mecord^  so  serviceable  to  natural- 
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ists.  The  first  volume  will  be  printed  by  the  middle  of 
1875,  to  contain  an  account  of  publications  for  1874.  The 
work  will  probably  occupy  from  two  to  three  hundred  pages, 
and  be  sold  at  10^.  6(7.  Among  those  who  will  take  part  in 
the  work  are  Messrs.  Carruthers,  De  Ranee,  D.  Forbes,  Pro- 
fessor Geikie,  Professor  T.  R.  Jones,  L.  C.  Miall,  Dr.  H.  A. 
Nicholson,  Henry  Woodward,  and  othei^s.  Authors  of  ar- 
ticles on  the  above-mentioned  subjects  are  requested  to  for- 
ward copies  for  the  purpose  of  having  them  properly  no- 
ticed.—12  Ay  Oct.  22, 1874, 611. 

LOAN  BXHIBITIOX  OF  SCISNTIFIC  APPARATUS. 

The  scientific  depaHment  of  the  Committee  of  Council  on 
Education,  South  Kensington,  England,  is  preparing  to  make 
a  loan  exhibition  of  scientific  apparatus  in  1876,  to  begin  on 
April  1st  and  last  till  the  end  of  September.  This  will  con- 
sist of  instruments  and  apparatus  employed  for  a  variety  of 
scientific  purposes,  as  also  of  articles  illustrating  the  prog. 
ress  of  science  and  its  application  to  the  arts,  with  any  spec- 
imens that  may  be  supposed  to  have  an  interest  on  account 
of  the  persons  who  employed  them.  Drawings,  photo- 
graphs, etc.,  will  also  be  admissible  where  the  origin^  can 
not  be  sent.  Special  efforts  are  being  made  to  I'ender  this 
collection  complete,  and  Mr.  W.  Cunliffe  Owen,  director  of 
the  Sbuth  Kensington  Museum,  has  applied  to  various  sci- 
entific establishments  of  this  country — ^as  the  Smithsonian 
Institution — ^for  such  specimens  as  may  be  considered  desir- 
able in  this  connection.      

LIST  OF  THE   MERCHANT  VESSELS  OF  THE   UNITED  STATES. 

The  Statistical  Bureau  of  the  Treasury  Department  has 
published  a  list  of  the  merchant  vessels  of  the  United  States, 
with  the  ofilicial  numbers  and  signal  letters  awarded  them — 
a  volume  of  nearly  six  bundled  pages.  This  contains,  first, 
a  list  of  the  merchant  vessels,  alphabetically  arranged ;  sec- 
ond, a  list  of  the  unrigged  merchant  vessels,  alphabetically 
arranged ;  third,  a  list  of  sea-going  vessels,  with  signal  let- 
ters arranged  in  their  regular  order;  fourth,  a  supplemental 
list  of  vessels,  officially  numbered,  up  to  June  30,  18Y4; 
fifth,  a  list  of  vessels  in  the  revenue  service ;  sixth,  a  list  of 
vessels  belonging  to  the  United  States  Navy  in  1874 ;  sev- 
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enth,  a  complete  list  of  the  vessels  of  the  United  States  Navy 
from  1797  to  1874,  together  with  the  lists  and  numbers  of 
the  line,  staff,  and  other  officers,  both  active  and  retired. 

This  report  is  the  sixth  full  statement  of  the  kind,  re- 
quired by  an  act  of  Congress  of  1866,  and  contains  a  new 
and  very  important  feature  in  the  list  of  sea-going  vessels, 
with  the  signal  letters  assigned  them,  by  reference  to  which 
shipmasters  can  readily  ascertain  the  name,  tonnage,  and 
home  port  of  any  vessel  exhibiting  her  signals  at  sea, 

INTEBXATIONAL  A8TB0N0MIGAL  SOCIBTT. 

The  sixth  biennial  meeting  of  the  International  Astro- 
nomical Society,  founded  in  1863  at  Heidelberg,  took  place 
from  the  ISth  to  the  16  th  of  August,  at  Ley  den,  and  was 
opened  by  the  president,  O.  Struve.  The  representatives, 
appear  to  have  been  from  Germany,  Holland,  Russia,  Nor- 
way, Mexico,  and  Java,  no  French,  English,  or  American 
names  being  recorded  among  those  present.  It  was  stated 
that  the  actual  number  of  membere  is  two  hundred  and 
thirty-five,  embracing  some  of  the  most  eminent  names  in 
astronomical  annals.  All  the  manuscripts  of  Professor  Han- 
sen had  been  recently  presented  to  the  society.  Professor 
Struve  was  re-elected  president  for  the  coming  year. 

ANNUAL  BEPOBT  OF  THB  PEABODT  MUSEUM  OF  ABCH^OLOGY 

AND  ETHNOLOGY. 

The  annual  report  of  the  trustees  of  the  Peabody  Museum 
of  Archaeology  and  Ethnology,  brought  up  to  April,  1876, 
comes  appropriately  dressed  in  mourning,  oh  account  of  the 
death  of  its  first  director,  Professor  Jeffries  Wyman,  whose 
loss  American  science  was  called  upon  to  deplore  some  time 
in  September,  1874.  After  his  decease  the  establishment  was 
placed  in  charge  of  Professor  F.  W.  Putnam,  who  has  made 
up  the  present  report  in  part  from  Professor  Wyman's  notes. 
It  is  well  known  that  the  Peabody  Museiim  is  extremely 
rich  in  objects  of  European  prehistoric  civilization.  Indeed, 
it  may  almost  be  said  that  no  one  European  museum  has  a 
larger  and  more  varied  collection  of  specimens  belonging  to 
the  Stone  Age  of  different  parts  of  that  continent.  Its  ad- 
ditions of  most  note,  however,  during  the  past  year,  consist 
in  a  number  of  earthenware  dishes  and  vases,  obtained  near 
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New  Madrid,  Missouri,  and  elsewhere  in  that  state,  by  Pro- 
fessor J.  C.  Swallow,  and  purchased  from  him  for  the  sum 
of  tl500.  An  immense  variety  of  curious  vases^  pots,  and 
other  articles  was  obtained,  the  former  contracted  at  the 
top,  where  human  and  animal  figures  of  considerable  excel- 
lence of  execution  are  represented.  A  very  interesting  por- 
tion of  the  report  is  that  in  which  Professor  Putnam  details 
the  results  of  his  visits  to  sundry  caves  in  Kentucky  and  In- 
diana, and  especially  his  discovery,  in  places  far  removed 
from  the  entrance,  of  foot-prints  of  the  prehistoric  races 
made  in  the  dust,  together  with  sandals  of  grass,  various 
articles  of  dress,  and  clothing  materials 
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In  this  list  are  embraced  some  names  of  noteworthy  per- 
sons deceased  in  1874,  but  not  included  in  the  AnnucU  Jiec- 
ord  for  that  year. 

Adamiy  Carl  Lndwig.  Known  in  Germany  as  a  mannfactarer  of 
globes.    Died  at  Potsdam,  Jannary  23d. 

Aitken,  W.  0.  A  member  of  tbe  Society  of  Arts,  and  antbor  of  many 
papers  on  ancient  and  modem  metal-working.  Died  in  Birmingliam,  March 
24th. 

Andrea,  Dr.  Karl  T.  Anthor  of  yalnable  geographical  works ;  editor 
or  translator  of  several  treatises  of  a  similar  character,  the  most  important 
being  ^he  *^  Geography  of  the  Commerce  of  the  World."  Died  August 
16th,  aged  sixty-eight. 

Argelander,  Professor  W.  A.  An  eminent  German  astronomer. 
Superintendent  of  the  Obserratory  of  Bonn.  Author  of  a  celestial  atlas 
comprising  all  the  stars  to  those  of  the  tenth  magnitude.  Bom  at  Munich, 
March  22d,  1790.    Died  at  Bonn,  February  17th,  aged  almost  eighty-fiye. 

Barnes,  M.  Thomas.  An  African  traveler  and  geologist.  Died  May 
8th,  on  his  way  toward  the  Tattin. 

Bandelot,  Professor  E.  A  distinguished  French  physiologist  and  nat- 
uralist. Author  of  several  papers  on  the  anatomy  and  physiology  of  the 
mollusks  and  radiates.    Died  February  23d,  at  the  age  of  forty. 

Becker,  Carl  L.  C.  Well  known  in  England  as  a  constractor  of  elec- 
trical and  physical  apparatus.    Bom  in  1821.    Settled  in  London  in  1845. 

Brasseur  de  Boorbonrg,  Abb€.  A  distinguished  traveler,  especially 
zealous  in  the  study  of  the  archieology  of  the  New  World.  Author  of  *'  Tlie 
History  of  the  Civilization  of  the  Ancient  Mexicans  and  Central  Americans;" 
as  also  of  a  large  number  of  memoirs  illustrating  his  discoveries.  Bom  at 
Bourbourg,  in  France,  in  1814.    Died  at  Nice,  January  8th,  1874. 

Bradley,  Dr.  Leverett.  A  well-known  inventor  and  manufacturer  of 
practical  electrical  devices,  such  as  telegraph  machines,  helices,  etc.  Died 
at  Jersey  City,  September  6th,  at  the  age  of  seventy-six. 

Bnrkart,  Dr.  J.  H.  Author  of  travels  in  Mexico  and  of  a  geological 
map  of  that  country.  Died  at  Bonn,  in  Germany,  in  November,  at  the  age 
of  seventy-six. 

Cairns,  Professor.  As  a  chemist  his  researches  were  especially  upon 
the  sulphur  compounds,  the  oxy sulphides  of  phosphoras,  etc  Died  at  Mar- 
bni^g,  April  17th,  at  the  age  of  forty-six. 

Campbell,  Dr.  Arcbibald.    A  British  medical  officer,  resident  at  Dar- 
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jeeling,  in  India,  the  sanitarinm  for  the  British  army  in  Bengal  A  high 
anthority  on  the  geography,  natural  history,  ethnology,  and  geology  of  India 
and  Central  Asia.    Died  in  London  in  the  seventieth  year  of  his  age. 

Collomb,  Edward.  Treasarer  of  the  Geological  Society  of  Paris.  A 
companion  of  Professor  Agassiz  in  Alpine  tra?elf  and  of  Vemeoil  while  study- 
ing the  economical  mineralogy  of  certain  portions  of  Spain.    Died  in  Jone. 

D'Arresty  Frofeeaor  Henri  Louis.  Professor  of  Astronomy  at  the 
Universities  of  Leipsic  and  of  Copenhagen.  Discoverer  of  several  comets 
and  an  asteroid.  Bom  at  Berlin.  Died  Jane  14th,  in  the  fifty-third  year 
of  his  age. 

DdShayeBy  0«  B.  An  eminent  and  veteran  ooncbologist  of  Paris.  Died 
Jane  9th. 

D'HalloJy  D'Omalios.  A  Belgian  geologist,  and  aathor  of  many  mem- 
oirs on  geological  subjects.  Bom  in  liege,  Februaiy  16th,  1783w  Died 
January  loth,  at  the  age  of  ninetf-two. 

Biehl,  Israel  8.  A  zealous  collector  of  objects  of  Natural  Eistoiy,  and 
at  one  time  United  States  Consul  at  Batavia.  Aided  in  the  introdoction 
of  a  large  number  of  Cashmere  goats  into  the  United  States.  Died  near 
Gettysburg,  in  Pennsylvania,  January  4th,  at  the  age  of  forty-nine. 

Doubleday,  Henry.  An  authority  on  the  subject  of  the  Lq>idopteni  of 
Great  Britain,  and  familiar  with  its  general  natural  history.  Died  Jane 
29th,  in  the  sixty-seventh  year  of  his  age. 

Dufoar^  General  H.  W.  Well  known  to  geographers  from  the  topo- 
graphical maps  of  Switzerland  produced  under  his  direction  as  chief  of  the 
Swiss  general  staff.    Died  at  Geneva  about  the  middle  of  Jnly. 

Findlay^  A.  0.  An  eminent  geographer  and  author  of  many  ezcdient 
maps  and  charts.  Publisher  of  sailing  directions  for  various  parts  of  the 
world,  to  the  amount  of  over  6000  pages.  Bom  in  London,  January  6th, 
1812.    Died  at  Dover,  May  8d,  in  the  sixty-fourth  year  of  his  age. 

Franklin^  Lady.  Distinguished  as  the  wife  of  l^r  John  Franklin,  and 
the  companion  of  his  geographical  and  other  pursuits,  from  the  date  of  her 
marriage,  November  5th,  1828,  until  his  departure  on  his  last  journey  in 
1845.  She  was  devoted  to  the  effort  to  secure  the  relief  of  or  information 
respecting  the  fate  of  her  husband  even  to  the  time  of  her  own  death,  and 
was  the  only  woman  besides  Mrs.  Somerville  who  enjoyed  the  distinction  of 
having  the  gold  medal  of  the  Boyal  Geographical  Society  conferred  upon 
her.    Died  July  15th,  at  the  age  of  eighty-three. 

Ooodenougll,  Conunodore  J.  G.  A  British  naval  officer  and  geogra- 
pher. Bora  in  18dO.  Entered  the  navy  in  1844,  on  the  CoUingwood.  Kill- 
ed by  a  poisoned  arrow  while  trying  to  open  friendly  intercourse  with  the 
natives  of  Santa  Cruz  Island,  August  20th. 

Gray,  Dr.  John  Edward.  The  veteran  zoologist  of  the  British  Museum, 
with  which  he  was  connected  fifty  years,  and  for  thirty-fire  years  its  ke^ier. 
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Author  of  many  yolaminons  zoological  publications,  one  of  the  most  con- 
spicuona  being  **  The  Knowsley  Menagerie."    Bom  at  Walsall  in  1800. 

Onmey,  Sir  GoldBWOrthy.  The  inventor  of  the  Bude  light,  and  of 
applications  for  ventilating  fiery  coal-pits  and  extinguishing  fires  in  them  by 
the  steam  jet. 

OuthOy  HeniUUm*  Author  of  many  excellent  geographical  text-books. 
Died  at  Munich,  January  29th,  1874,  in  the  fiftieth  year  of  his  age. 

Hanbuiyi  Daniel.  A  high  authority  in  the  matter  of  the  history  and 
sources  of  drugs,  his  "  Fharmacographia  "  being  his  most  important  work. 
Died  March  24th,  in  London,  of  typhoid  fever,  at  the  age  of  forty-nine. 

Hardwicke^  Robert.  Publisher  of  many  important  scientific  serial  and 
other  works.    Died  in  London,  March  8th. 

HftyS|  WilliaZQ  J.  A  prominent  American  artist,  especially  skilled  in 
the  delineation  of  wild  animals.  Died  in  New  York,  March  18th,  at  the 
age  of  for^'-five. 

Head|  Sir  Francis  Bond.  A  well-known  engineer,  and  at  one  time 
Lieutenant-Governor  of  Upper  Canada.  Author  of  several  popular  works 
of  traveL    Died  in  July,  at  the  age  of  eighty-two. 

HenW00d|  William  J.  A  zealous  investigator  in  reference  to  subter- 
ranean temperatures,  mineral  veins,  the  conducting  power  of  various  rocks, 
etc.    Died  in  Penzance,  August  5th,  at  the  age  of  seventy-one. 

Eieman^  Francis.  An  eminent  zoologist  and  anatomist.  An  exam- 
iner for  many  years  of  the  Royal  College  of  Surgeons.  Died  December  31st, 
1874,  in  the  seventy-fifth  year  of  his  age. 

Lankester,  Dr.  Edwin.  One  of  the  originators  of  the  British  Associa- 
tion. Editor  of  the  Quarterly  Journal  of  Microscopical  Science.  Pub- 
lisher of  many  works  on  natural  history,  the  best  known  being  his  *'  Half 
Hours  with  the  Microscope."  Bom  in  1814.  Died  at  Margate,  of  diabetes, 
October  30th,  in  his  sixty-first  year. 

Lapham^  Dr.  Increase  A.  Prominent  as  a  naturalist,  geologist,  sur- 
Teyor,  and  meteorologist.  Founder  of  the  Wisconsin  Academy  of  Natural 
Sciences  and  Arts.  Author  of  an  important  work  upon  '*  The  Ancient 
Monuments  of  Wisconsin."  Discoverer  of  many  new  species  of  shells.  Bom 
at  Palmyra,  N.  Y.,  March  7th,  1811.  Died  at  Milwaukee,  September  14  th, 
in  the  sixty-fifth  year  of  his  age. 

Le  BesquOy  IL  The  oldest  correspondent  of  the  Geometry  Section  in 
the  Academy  of  Sciences  of  Paris.    Died  at  Bordeaux,  June  12th. 

Le  Font,  Alexander  de.  Director  of  the  Aicachon  Museum.  Distin- 
gnished  for  important  discoveries  in  practical  oyster-culture.  Died  at  the 
age  of  forty-five. 

Lo^n,  Sir  William  E.  An  eminent  mining  engineer  and  geologist. 
Chief  of  the  Geological  Survey  of  Canada  from  1842  to  1870.  Bora  at  Mon- 
treal, where  he  also  died,  at  the  age  of  seventy-eight,  June  28th. 
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Long;  Captain  Thomu.  The  fim  to  estabfishtbe  existence  of  a  kr^e 
bodj  of  land  in  the  Arctic  Ocean  nonh  of  Behnttg  Strait,  and  called  bj  Idm 
WnngeQ  Land.    Died  near  Hoocdnhi,  Aognst  Sth. 

Lydl,  Sir  Charles.  A  Tetenm  in  geological  science,  of  which  his  woiks 
were  the  chief  exponents.  Published  fire  editions  of  a  work  entitled 
** Principles  of  Gec^oe7,''and  several  others  npoo  the  same  science ;  ''The 
Student's  Manual  of  Geolosy''  being  a  standard  text-book.  Also  amhor  of 
an  important  treatise  on  the  *'  Gedogical  Evidences  of  the  Antiquity  of 
Man."  In  reoognitioo  of  his  merits  he  was  made  the  president  and  medalist 
of  numerous  societies.  Bom  Norember  1-lth,  1797.  Died  February  22d, 
1875,  in  the  seventy-ninth  year  of  his  age. 

llasoil,  Be¥.  FraiudlL  Bom  at  York,  EngjUnd.  Missionaiy  to  Bar- 
mah  in  1830.  Author  of  many  valuable  works  on  that  country.  Died  at 
Rangoon,  March  3d,  1874,  at  the  age  of  seventy-five. 


Kathieily  ProfeflSOr  Claude  Loaia.  Oldest  member  of  the  Academy 
of  Sciences  of  Paris.  Author  of  several  scientific  and  literaty  works,  and 
known  especially  in  connection  with  the  "  Annual  of  the  Bureau  des  Longi- 
tudes."   Died  March  5th,  in  the  ninety-third  year  of  his  age. 

Manchi  Dr«  CarL  Known  as  an  exf^rer  in  Africa.  Died  April  4th, 
in  consequence  of  a  fidl  from  a  window. 

MjBLWj  Heniy  L.  The  first  Englishman  to  explore  the  Amazon  from  its 
sonroe  to  its  mouth.    Bom  in  1801. 

HcBonald,  Dr.  William.  Professor  of  aril  and  Natonl  History  for 
twenty-four  years  in  the  United  Colleges  of  St.  Andrews.  Died  January 
1st,  1875. 

Mohamed,  8i  Abdallah  Ben.  An  eminent  Arabian  chemisL  Died 
in  Algiers,  May  11th,  at  the  age  of  thir^-two. 

New,  Charles.  A  missionary,  the  first  person  to  ascend  the  snow-clad 
mountain  of  Kilima-njaro.  Died  during  an  expedition  into  the  interior  of 
Africa. 

NietOy  JoBe  A.  A  member  of  the  Entomological  Society  of  France, 
and  a  well-known  collector  of  Mexican  insects,  especially  of  Coleoptera. 
Died  at  Cordova,  Mexico. 

OateSy  Frank.  A  recent  traveler  in  Africa.  Died  of  fever  near  the 
Makalake  towns,  Febmaiy  5th,  at  the  age  of  thirty-five. 

Osboni,  Admiral  Sherrard.  a  wdl-known  arctic  traveler.  A  vol- 
nnteer  in  the  search  for  Sir  John  Franklin  in  the  expedition  of  1849.  En- 
tered the  serrice  of  the  Emperor  of  China  in  1862.  Returning  to  England, 
engaged  in  building  iron-clad  vessels.  A  zealons  friend  and  promoter  of 
arctic  research.  Bom  in  1822.  Died  in  London,  May  8th,  at  the  age  of 
fifty-three. 
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Pease^  Charles.  An  amateor  naturalist ;  obtained  the  first  specimen  of 
Dendroica  kirtlandia.  Member  of  the  Western  Union  Telegraph  expedition 
to  the  Yukon  River  in  1865.    Died  at  Cleveland,  June  11th. 

FeSChdi  Dr.  Oscar.  An  eminent  German  geographer.  Editor  of  Das 
Ausland  for  twenty  years.  Professor  in  the  University  of  Leipsic.  Author 
of  many  geographical  works.    Died  in  September  at  Leipsic. 

Plathy  Dr.  Johann  Heinricll.  An  eminent  Chinese  scholar.  Author 
of  many  papers  on  Oriental  subjects.  Died  November  16th,  at  Munich,  at 
the  age  of  seventy-three. 

BesUmber,  Professor.  Director  of  the  observatory  at  Kremsmunster, 
in  Austria.    Died  in  September,  in  the  sixty-eighth  year  of  his  age. 

BobertSy  Edward*  An  architect  and  antiquary.  Honorary  Secretary 
of  the  British  Archseological  Association.  Died  in  October,  in  the  fifty-sev- 
enth  year  of  his  age. 

BoomOy  James  H.  A  taxidermist  and  collector  of  objects  of  natural 
histoiy.    Died  in  New  York,  January  20th,  at  the  age  of  sixty-five. 

Scherer,  Carl  J.  A.  T.  A  well-known  mineralogist  and  metallurgist. 
Author  of  many  memoirs  on  chemistry,  mineralogy,  and  geology,  as  well  as 
upon  iron-smelting  and  the  blowpipe.  Died  at  Freiburg,  August  20th,  at 
the  age  of  about  sixty-two. 

Schotty  Dr.  Arthur,  a  zealous  explorer,  especially  in  Texas,  Mexico, 
and  Yucatan,  and  the  Isthmns  of  Darien,  and  collector  of  objects  of  natural 
history,  and  the  discoverer  of  many  new  species  of  animals  and  plants.  Died 
at  Georgetown,  District  of  Columbia,  July  26th,  in  the  sixty-seventh  year 
of  his  age. 

BchlOtter,  Professor  A.  Perpetual  Secretary  of  the  Academy  of  Sci- 
ences of  Vienna,  and  Master  of  the  Mint.  Author  of  many  important  chem- 
ical discoveries.    Died  April  15th,  at  the  age  of  seventy-three. 

SchwabOy  H.  H.  Noted  formerly  for  astronomical  researches.  Discov- 
erer of  the  periodicity  of  the  solar  spots.  Died  at  Dessau,  April  11th,  in 
the  eighty-fifth  year  of  his  age. 

Seg^Ily  Sen.)  M.  Correspondent  in  the  section  of  Mechanics  in  the 
Academy  of  Sciences  of  Paris.  Died  at  Annonay,  February  24th,  in  the 
eighty-ninth  year  of  his  age. 

Silveria,  ConseiUer  Joaqnim  Henriques  Tradesstf  Da.   Director 

of  the  Meteorological  Observatoiy  at  Lisbon.    Died  May  21st. 

Smirkej  Sir  E.  Distinguished  for  his  knowledge  of  manorial  and  terri- 
torial rights  and  customs. 

Snndevally  Professor  Carl  J.  Distinguished  as  an  explorer  and  a 
naturalist.  Author  of  numerous  zoological  works.  Curator  of  the  National 
Museum  at  Stockholm.    Bom  in  1801.    Died  at  the  age  of  seventy-four. 
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Thnret^  M.    An  eminent  French  botanist,  and  a  Tolominons  writer, 
peciallj  npon  the  physiology  and  reprodacdon  of  the  algs.    Died  May  10th. 

Tillman,  Professor  Samuel  D.    A  zealous  student  of  physical  and 

experimental  science.    A  member  and  officer  of  the  American  Institute  of 
New  York.    Died  September  4th,  at  the  age  of  serenty-two. 

TimbS,  John.  Editor  of ''  The  Year-Book  of  Facts.**  Died  in  London, 
in  March,  at  an  advanced  age. 

Waldeoky  Baron  J.  F.  de.  A  well-known  traveler  in  Africa  and  Amer- 
ica, and  distinguished  as  an  artist.  Bora  in  Prague ;  died  in  Paris,  April 
dOth,  at  the  age  of  one  hundred  and  nine  / 

Walker,  Francis.  An  eminent  entomologist,  long  connected  with  the 
British  MuseuuL  Author  of  several  works  upon  the  diptera,  etc.  Died 
October  5th. 

Websteri  Thomas.  An  eminent  patent  lawyer  of  London.  Died  June 
3d,  in  the  sixty-fifth  year  of  his  age. 

WheatstonOy  Sir  Charles.  Professor  of  Experimental  Philosophy  in 
King's  College,  London.  Discoverer  of  important  practical  applications  In 
electrical  science.    Bora  in  1802,    Died  October  20ch. 

Willis,  Professor  B.  Known  as  filling  the  chair  of  Jackson  Professor 
at  Cambridge,  England.    Died  early  in  March. 

Wilson,  William  Parldnson.  Professor  of  Mathematics  in  Melbourne 
University,  at  which  place  he  died,  December  11th,  1874. 

Winlock,  Professor  Joseph.  Director  of  the  observatory  of  Harvard 
College.  Distinguished  as  an  astronomer,  and  as  an  inventor  of  devices  for 
improring  the  methods  and  qualities  of  astronomical  manipulation.  Died 
Jane  11th,  at  the  age  of  forty-nine. 

Zetterstedt,  Professor  Johann  Wilhelm.  An  eminent  Swedish  en- 
tomologist, for  many  years  Professor  of  Natural  History  at  Lund.  Died  at 
StockholuL 


Q.  BIBUOGRAPHY.  597 


Q.  BIBLIOGRAPHY. 

SBLECr  WOBKS   ON  SCIENCB  PUBLISHED  CUBING    18?5. 

The  following  list  of  books  relating  to  the  several  depart- 
ments of  science  contains  only  the  smaller  portion  of  those 
published  during  the  past  year,  but,  it  is  believed,  embraces 
the  most  important.  The  limitations  of  the  Record  preclude 
an  exhaustive  bibliographical  enumeration  or  plan;  nor, 
indeed,  is  this  required  by  readera.  Works  only  have  been 
introduced  that  have  features  of  general  interest  to  com- 
mend them,  especially  such  as  have  been  more  or  less  fa- 
vorably noticed  in  the  principal  journals  devoted  to  general 
science,  and  mention  will  be  found  of  the  places  in  the  sev- 
eral journals  where  criticisms  are  contained.  These  refer- 
ences  will  serve  in  lieu  of  the  critical  notices  which  were 
proposed  in  the  previous  volume  for  the  present  JRecord; 
experience  having  shown  that,  in  order  to  do  justice  to  the 
several  works  and  to  ourselves,  more  space  would  be  re- 
quired than  could  be  well  spared  for  the  purpose. 

Whenever  the  volumes  themselves  were  accessible,  the 
titles  and  collations  have  been  taken  directly  from  them. 
In  many  cases,  however,  the  compiler  has  been  obliged  to 
depend  solely  on  the  titles  contained  in  the  journals  in  which 
the  volumes  have  been  noticed,  or  upon  booksellers^  an- 
nouncements. All  the  scientific  works  sent  to  the  editor 
of  the  Record  have  been,  and  will  hereafter  be  enumerated, 
whether  specially  noticed  in  the  journals  in  question  or  not. 
The  responses  to  the  invitation  for  the  transmission  of  copies 
to  the  editor  for  notice  have  been  numerous,  but  many  im- 
portant publications  have  been  withheld.  In  the  interest  of 
accuracy  and  completeness  of  enumeration,  the  editor  re- 
news his  request  for  copies  of  new  works  for  notice  in  fature 
numbers  of  the  Itecord*8  Bibliography. 

For  the  notices  of  books,  those  journals  have  been  referred 
to  which  are  most  generally  accessible  to  ordinary  readera 
on  account  of  the  nature  of  their  circulation.    They  are : 

(I.)  The  Acadenay  •  *  Record  of  Literature,  Science,  and 
Art.    London.     (Weekly.) 
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(2.)  The  American  Journal  of  Science  and  Art.  Editors 
and  Proprietors,  James  D.  Dana,  B.  Silliman,  and  R  S.  Dana 
(etc.).  Third  scries.  Vol.  IX— (Whole  number,  CIX.)  Nos. 
49-54,  January  to  June,  1875  (et  seq.)  New  Haven:  Edi- 
toi*s.     1875.     (Published  monthly,  at  $6  per  annum.) 

(3.)  Nature:  a  Weekly  Illustrated  Journal  of  Science. 
London. 

(4.)  The  Popular  Science  Monthly.  Conducted  by  R  L. 
Youmans.  VoL  VL  November,  1874,  to  April,  1875  (etc.). 
New  Tork:  D.  Appleton  and  Company,  549  and  551  Broad- 
way.    1875.     (Published  monthly,  at  $5  per  annum.) 


GENERAL  SCIENCE. 

GENBfiAL  JlSD  HISCELLANSOUS. 

Becker  (Bernard  H.).'  Scientific  London.  New  York :  D.  Appleton 
A  Co.     1875.    (viii  340  pp.,  12mo.    Price,  $1  75.) 

[Popular  (The)  Science  Monthly,  VL,  April,  1875,  pp.  751,  752.] 

Galton  (Franciall  English  Men  of  Science;  th^r  Natore  and  Nurture. 
New  York :  D.  Appleton  &  Co.  1875.  (xii.  206  pp.,  12mo.  Popular  Sci- 
ence Series.) 

[Popular  (The)  Science  Monthly,  VH.,  235>237, 18/5.] 

[Am.  Joum.  S.  and  A.  (3),  X.,  78, 1875.] 

Oreat  Britain.  Royal  Commission  on  Scientific  Instmction  and  the 
Advancement  of  Science:  Sixth,  Seventh,  and  Eighth  Reports.  London. 
1875. 

[The  Academy,  August  21, 1875,  pp.  199,  200 ;  227,  '228 ;  251, 253.] 

Half-hour  Recreations  in  Popular  Science.  Boston :  Estes  &  LanriaL 
(Nos.  13-15.) 

[Popular  (The)  Science  Monthly,  VIIL,  377, 1875.] 

Hartwig  (O.X  The  Aerial  Worid.  A  Popular  Account  of  the  Phe- 
nomena and  Life  of  the  Atmosphere.  New  York :  D.  Appleton  &  Co. 
1875.    (Price,  $6  00.) 

[Popular  (The)  Science  Monthly,  VIL,  623, 1875.] 

Holland  (Sir  HenryX    Fragmentary  Papers  on  Science  and  other  Sab- 
jects.    By  the  late  Sir  Henry  Holland,  Bart.    Edited  by  his  Son,  Ber. 
Francis  J.  Holland.    London :  Longmans.     1 875. 
[Nature,  XIL,  181, 182, 1875.] 

Hunt  (Thomas  Sterry).    Chemical  and  Geological  Essays.    Boston : 
J.  R  Osgood  and  Company.     1875.     (489  pp.,  12mo,  f3  00.) 
[Popuhir  (The)  Science  Monthly,  VL,  372, 1875.] 
[The  Academy,  Sept.  25, 1875,  pp.  335, 336.] 
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Nenmaydr  (Dr»  0.,  Editor).    Anleitung  za  ivissenschaftlichen  Beo- 
bachtangen  anf  Reisen  mit  besonderer  Rucksicht  anf  die  Bediirfnisse  der 
Kaiserlichen  Marine.    Berlin :  Oppenheim.    1875. 
[Nature,  XI.,  321,  322, 1875.] 

PapillOB  (Fernand).  Natnre  and  Life.  Facta  and  Doctrines  relating 
to  the  Constitution  of  Matter,  the  New  Dynamics,  and  the  Fhilosophj  of 
Nature.  By  Fernand  Papillon.  Transkted  from  the  Second  French  edi- 
tion by  N.  R.  MacDonough,  Esq.  New  York :  D.  Appleton  &  Co.  1875. 
(12mo,  y.  368  pp.,  $2  00.) 

[Am.  Journ.  S.  and  A.  (3),  IX.,  480, 1875.] 

[Popular  (The)  Science  Monthly,  VII.,  114-116, 1875,] 

Boutledge  (Robert).  Discoveries  and  Inventions  of  the  Nineteenth 
Century.  With  numerous  Illustrations.  London :  George  Routledge  and 
Sons.     1876.    (594  pp.) 

[Nature,  XIII.,  45, 1876.] 

Science  Lectures  for  the  People,  delivered  in  Manchester.  First,  Second, 
Third,  Fourth,  Fifth,  and  Sixth  Series.  1866-74.  Manchester :  Heywood. 
(8  Vols.) 

[Nature,  XIII.,  82,  83,  1875.] 

Unseen  (The)  Universe;  or,  Physical  Speculations  on  a  Fatnre  State. 
London:  Macmillan  &  Co.     1875.    (12mo,  $1  00.) 

[Popular  (The)  Science  Monthly,  VIL,  492-494, 1875.] 

COLLBCnON& 

International  (The)  Scientific  Series.  N^w^  Toik :  D.  Appleton  &  Co. 
1875.    Viz.: 

No.  XII. — The  Histoiy  of  the  Conflict  between  Religion  and  Science. 
By  John  William  Draper,  M.D.,  LL.D. 

No.  XIII.— The  Doctrine  of  Descent,  and  Darwinism.  By  Professor 
Oscar  Schmidt.    With  26  wood-cuts. 

No.  XIV.— The  Chemistry  of  Light  and  Photography.  By  Dr.  Her- 
mann VogeL    With  100  Illustrations. 

No.  XV.— Fungi :  their  Natnre  and  Uses.  By  M.  C.  Cooke,  M.A., 
LL.D.    Edited  by  the  Rev.  M.  J.  Berkeley,  M.  A.,  F.L.S. 

No.  XVI.— The  Life  and  Growth  of  Language.  By  Professor  W.  D. 
Whitney,  of  Yale  College. 

No.  XVII. — Money  and  the  Mechanism  of  Exchange.  By  W.  Stanley 
Jevons,  M.A.,  F.R.S. 

Popular  Science  Series.    New  York :  D.  Appleton  &  Co.    1875.    Viz. : 

Gazelles  (Dr.  M.  K).  Outline  of  the  Eyolution  Philosophy.  Trans- 
lated from  the  French,  by  the  Rey.  O.  B.  Frothingham.  With  an 
Appendix,  by  E.  L.  Youmans,  M.D. 

Oalton  (Franci0y  F.B.8.)i  English  Men  of  Science :  their  Natnre 
and  Nurture. 
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Quatre&ges  ( A.  de)l  The  Natanl  Histoiy  of  Man :  a  Conrse  of  Ele- 
mentaiy  Lectnres.  Tnmslated  from  the  French,  by  Eliza  Yoomana. 
With  an  Appendix. 

Smith  (Edward,  TLD.,  FJLS.1l  Health :  a  Hand-book  for  Hoose- 
holds  and  Schools. 

Taylof  (Sedley,  1LA.X  The  Science  of  Mosic ;  or  the  Physical 
Basis  of  Musical  Harmonj. 

CYdiOP^DIAS :   GENEBAL. 

American  (The)  Cyclopedia :  a  Popular  Dictionary  of  General  Knowl- 
edge. Edited  by  George  Bipley  and  Charles  A.  Dana.  YoL  X  [-XIV.1 
Kioglet  [-Shoe].    New  York:  D.  Appleton  and  Company.     1875.    8vo. 

(Shamhers'S  Encyclopaedia,  a  Dictionary  of  Useful  Knowledge  fi>r  the 
People,  niustrated  with  Maps  and  numerous  Wood  Engravings.  Be- 
TiBed  edition.  Ten  Vols.  Edinburgh  and  London :  W.  &  B.  Chambers. 
1874.    8vo. 

[Nature,  XIIL,  42, 48, 1876.] 

EneydopflBdia  (The)  Brltannica :  a  Dictionary  of  Arts,  Sdences,  and 
General  Literature.  Ninth  edition.  VoL  I.  [-1IL],  A  [-Boi-].  Edin- 
burgh :  Adam  and  Charles  Black.     1875.     4to. 

[Nature,  XI.,  343^45 ;  XIL,  308-310, 1875 ;  XUI.,  221,  222, 1876.] 

JohnflOll'B  New  Universal  Cyclopedia:  a  Scientific  and  Popular  Treasury 
of  Useful  Knowledge.  Illustrated  with  Maps,  Plans,  and  Engravings. 
Editors-in-chief;  Frederick  A.  P.  Barnard  and  Arnold  Guyot.  .  .  .  Not  to 
exceed  Four  Volumes,  including  Appendix.  VoL  II. ,  F  to  L.  A.J.  Johnson 
&  Son,  New  York :  W.  D.  Cuinmings,  Pittsbui-g,  Pa. ;  C.  F.  Alden,  Boston, 
Mass. ;  H.  D.  Watson,  San  Francisco,  CaL     1875.    8vo. 

Zell's  Popular  Encyclopedia  and  Universal  Dictionary.  [Nos.  1  to  25,  A- 
Iran.]  Edited  by  L.  Colange,  LL.D.  New  and  Bevised  Edition.  Phila- 
delphia :  Baker,  Davis,  &  Co.     1875.     4to. 

cyclopedias:  technical. 

Eni  j^hf  8  American  Mechanical  Dictionary :  being  a  Description  of  Tools, 
Instruments,  Machines,  Processes,  and  Engineering;  Histoiy  of  Inventions; 
General  Technological  Vocabulary;  and  Digest  of  Mechanical  Appliances  in 
Science  and  the  Arts.  By  Edward  H.  Knight.  Illustrated  with  upward 
of  Five  Thousand  Engravings.  VoL  II.,  Eva  to  Pan.  New  York :  J.  B. 
Ford  and  Company.     1875.    8va 

Ure  (Dr.  Andrew).  Ure's  Dictionary  of  Arts,  Manufactures,  and 
Mines.  By  Bobert  Hunt,  F.B.S.,  Keeper  of  Mining  Eecords,  &c.,  &c.,  as- 
sisted by  F.  W.  Budler,  F.G.S.,  and  by  numerous  Contributors  eminent  in 
Science  and  familiar  with  Manu&ctures.  Seventh  edition.  In  Three  Vol- 
umes. London:  Longmans.  1875.  8vo. 
[Nature,  XIL,  182, 1875.] 
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PEBIODICALS. 
sociBnss. 

(^General) 

Amorioail  Association  for  the  Advancement  of  Science.    Proceedings  of 
the  American  Association  for  the  Advancement  of  Science.    Twenty-third 
Meeting,  held  at  Hartford,  Conn.,  August,  1874.    Salem.    1875.    8vo. 
[Popular  (The)  Science  Monthly,  YU.,  495, 496, 1875.] 

British  Association  for  the  Advancement  of  Science.  Beport  of  the 
forty-fourth  meeting  of  the  British  Association  for  the  Advancement  of 
Science.    London :  J.  Murray.    1875.    8yo. 

(American.') 

Albany  institute.    Transactions  of  the  Alhany  Institute.    8vo. 

Boston:  American  Academy  of  Arts  and  Sciences.  Memoirs  of  the 
American  Academy  of  Arts  and  Sciences.    Cambridge  and  Boston.    4to. 

Proceedings  of  the  American  Academy  of  Arts  and  Sdences. 

Cambridge  and  Boston.    8vo. 

[Popular  (The)  Science  Monthly,  VII.,  118, 119, 1875.] 

Boston  Society  of  Natural  History.  Memoirs  of  the  Boston  Society  of 
Natural  Histoiy.    4to. 

■  Proceedings  of  the  Boston  Society  of  Natural  History.    8vo. 
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ologie.     Erster  Bund,  II.  Halfte.     Leipzig :  Verlag  Ton  Wilhelm  Engel- 
mann.     1875.     (8vo.) 
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[Popular  (The)  Science  Monthly,  VIL,  243,  244, 1876.] 


Q.  BIBLI06RAFHT.  613 

{Philology,') 

Whitney  (William  DwightX    The  Life  and  Growth  of  Language : 
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[N^tore,  XII.,  225-228, 1875.] 

{Special  Ethnology,) 
Murope* 
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Government  Prin«„|r-«f9ce.    1874.    8vo,  xi.  p.  791. 
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tnngen  und  Arten  der  Vogel,  nebst  Synonymen  nnd  geographischer  Ver- 
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[Nature,  XIL,  249,  250, 1875.] 

Henglin  (Theodor  von).   Omithologie  Nordost-Afnka's,  der  NUqneUen 
nnd  Kiisten-Gebiete,  des  Rothen  Meeres  und  des  nordlicheu  Somal-Landes. 
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[Am.  Joum,  S.  and  A.  (3),  X.,  69, 1876.] 


GEOGRAPHY. 

[In  this  section  are  included  only  those  works  which  treat  more  especially 
of  the  topographical  fieatures  of  comparatively  little-known  countries.] 

GSNEBAL. 

Michelet  ( JnlesX    The  Sea.    London  and  Edinhurgh :  Nelson  and 
Sons.    1875. 

[Nature,  XIIL,  106, 1875.] 

Jahresbericht  der  Commission  znr  wissenschafUichen  Untersuchung  der 
deutschen  Meere  in  Kid,  fur  del  Jahre  1872, 1873, 11.  nnd  IIL  Jahiigang. 
Beriin.     1875.    (Large  4to,  with  12  Plates  and  a  Chart) 
[Am.  Joum.  S.  and  A.  (3),  IX.,  479, 1875.] 

ASCnC  EB6I0NS. 

London  (Boyal  Qeographical  Society  of),  a  Selection  of  Papers 

on  Arctic  Geography  and  Ethnology,  reprinted  and  presented  to  the  Arctic 
Expedition  of  1875,  by  the  President^  Council,  and  Fellows  of  the  Royal 
Geographical  Society.    London:  John  Murray.     1875.    (8vo.) 
[The  Academy,  July  3, 1875,  pp.  1,2.] 

AFRICA. 
MelliBB  (John  CbarlesX     St.  Helena :  a  Physical,  Historical,  and 


622      ANNUAL  RECOED  OF  SCIENCE  AND  INDUSTRr. 
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R  INDEX  TO  THE  REFERENCES. 

In  the  large  number  of  serial  works  received  regularly 
for  use  in  the  preparation  of  material  for  the  JRecordy  it  has 
been  found  expedient  to  adopt  some  mode  of  abbreviating 
the  titles,  so  as  to  save  both  time  and  space  in  writing  and 
printing  them.  For  this  purppse  the  different  countries  have 
been  represented  by  letters,  and  the  journals  numbered  as 
in  the  following  table.  Publications  referred  to  only  occa- 
sionally are  indicated  by  abbreviations  of  their  titles  at  the 
ends  of  the  articles.  Where  no  references  are  made,  it  is 
to  be  understood  that  the  article  is  partially  or  entirely 
original,  and  prepsired  by  the  editor  or  his  collaborators ;  in 
some  cases,  however,  that  the  quotation  has  been  mislaid  or 
overlooked. 

The  list  of  works  here  mentioned  relates  simply  to  those 
most  frequently  consulted  r- especially  those  coming  direct 
through  the  post-office — and  forms  but  a  small  portion  of 
those  passed  regularly  in  review.  Thie  Smithsonian  Institu- 
tion is  in  regular  and  constant  receipt  of  the  latest  publica- 
tions from  at  least  one  thousand  societies  and  establishments, 
public  and  private,  in  different  pai*ts  of  the  world,  and  its 
unrivaled  scientific  library  is  used  to  a  greater  or  less  ex- 
tent by  the  editor  and  his  associates  in  the  preparation  of 
the  Annual  Record, 

A.  Greai  Britain, 

1.  The  Chemical  News  and  Journal  of  Physical  Science.  Weekly.  Loa- 
don. 

2.  Land  and  Water.  Hunting}  Shooting,  Fishing,  practical  Natural  His- 
tory.   Weekly.    London. 

8.  Iron :  the  Journal  of  Science,  Metals,  and  Manu&ctures :  with  which  is 
incorporated  the  Mechanics*  Magazine,  established  1823.  Weekly.   London. 

4.  Hardwicke's  Science  Gossip.    Monthly.    London. 

5.  The  Popular  Science  Review.    Quarterly.    London. 

6.  The  Geographical  Magazine  (late  Ocean  Highways).  Monthly.  Lon* 
don. 

7.  London,  Edinburgh,  and  Dublin  Philosophical  Magazine.  Monthly. 
London. 

8.  Scientific  BeTiew :  Record  of  progress  in  Arts,  Industry,  and  Manulact- 
ures ;  and  Journal  of  the  Inrentors'  Institute.    Monthly.    London. 


R.  INDEX  TO  THE  REFERENCES.  625 

10.  The  Annals  and  Magazine  of  Namral  History.    Monthly.    London. 

11.  Proceedings  of  the  Scientific  Meetings  of  the  2iOological  Society  of 
London.    London. 

12.  Nature :  a  weekly  illastrated  Jonmal  of  Science.    London. 

13.  The  Academy:  a  weekly  review  of  Literature,  Science,  and  Art. 
London. 

14.  The  Pharmaceutical  Journal  and  Transactions  of  the  Pharmaceutical 
Society.    Weekly.     London. 

15.  The  Athenaeum :  Journal  of  English  and  Foreign  Literature,  Science, 
and  Fine  Arts,  Music,  and  the  Drama.    Weekly.    London. 

16.  The  Quarterly  Journal  of  Science,  and  Annals  of  Mining,  Metal- 
lurgy, Engineenng,  Industrial  Arts,  Manufactures,  and  Technology.  Lon- 
don. 

17.  The  Journal  of  Applied  Science :  a  monthly  record  of  progress  in  the 
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Nonrse.  ProL  J.  £.,  cczllz. 
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Operauons  of  the  United   States  Fish 

Commission  in  1876, 489. 
Ophinchi  (70),  doable  sUr,  8. 
Oppolzer,  Mr.,  49. 
Optical  phenomena  at  the  transit  of  Ve- 
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Pain,  Mr.  IL  G.,  clxix. 
Paint  as  an  engineering  material.  631. 
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glazing  by  paraffin,  644. 
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struction of  small  birds,  389. 
sulphocarbonates  against,3S8. 
Physical  anthropology,  clxxii.,  81. 
Physics,  xlii. 
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870. 

organic  substance  in,  870. 
Plaster  and  lime,  519. 
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Pomoli,  Herr,  clxix. 
Ponomareff,  Mr.,  xcl. 
Ponsard  system  of  roakins  steel,  461. 
Population  of  the  earth,  5(6. 
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Pyrite  of  the  Bine  Ridge,  810. 
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Railroads,  cczzzvii. 
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Refrigerators,  improved,  461. 
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Reichenau,  Dr.,  816. 
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mals from,  the,  886. 
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neport  of  the  CkmnecilcntCommiBSloDers 
of  Fisheries,  4(M. 
of  the  MH88achai*ett8  Commiwion- 

ers  of  Fi«heries,  406. 
of  the  Michieau  Commissioner  of 

Fisheries,  407. 
of  the  Minnesota  CommlBsioners 

of  Fisheries,  40S. 
of  the  New  Hampshire  Commls- 

siouers  of  Fisheries,  410. 
of  the  Penusylvaoia  Commission- 
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ers  of  Fisheries,  408. 
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PREFACE. 


The  present  volume  of  the  '^Annual  Becord  of  Science 
and  Industry''  constitutes  the  sixth  of  the  series, and  is  in- 
tended to  present  an  intelligible  and  popular  account  of 
the  more  important  facts  of  progress  in  the  various  depart- 
ments of  the  physical  and  natural  sciences,  and  their  ap- 
plications to  llie  conveniences  and  luxuries  of  mankind. 

Its  distinguishing  features,  as  compared  with  other 
works  intended  to  answer  the  same  general  purpose,  are 
as  follows : 

First,  a  series  of  summaries  of  progress  in  the  different 
branches  of  physical,  natural,  and  industrial  science,  pre- 
pared by  a  number  of  the  most  eminent  specialists  in  the 
United  States,  whose  collaboration  the  editor  has  been  so 
fortunate  as  to  secure. 

Second,  a  series  of  abstracts,  more  or  less  systematically 
arranged,  of  special  papers,  memoirs,  or  other  publications, 
by  various  writera,  and  with  references  to  the  title,  volume, 
and  page  of  the  source  of  infoimation ;  these  abstracts 
very  rarely  being  transcripts  from  the  original,  but  digests 
in  which  only  the  points  of  special  novelty  and  interest 
are  presented,  with  omission  of  irrelevant  matter,  and  not 
nnfrequently  with  critical  remarks  and  elucidations.  These 
have  been  for  the  most  part  edited  and  prepared  by  the 
specialists  referred  to. 

Third,  a  list  of  the  losses  in  scientific  circles  by  death 
during  the  year. 

Fourth,  a  list  of  the  more  important  publications  in 
science  for  the  year  embraced  within  the  scope  of  the 
Record^  with  references  to  critical  notices,  serving  as  a 
guide  to  students  and  purchasei's  of  books.     In  connection 
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with  this  is  a  list  of  tlie  principal  serial  works  from  which 
extracts  or  quotations  are  to  be  foand  in  the  yolnme. 

Fifth,  an  extremely  minnte  alphabetical  index  of  authors 
and  subjects. 

Sixth,  a  systematic  and  analytical  table  of  contents,  by 
means  of  which  reference  can  readily  be  made  to  whatever 
the  volume  contains,  bearing  upon  any  particular  line  of 
inquiry. 

Seventh,  in  compliance  with  a  generally  expressed  wish, 
the  names  of  the  authors  of  the  different  portions  of  the 
Scientific  Summary  are  given  for  the  first  time  in  the 
present  volume  of  the  Hecordj  in  connection  with  their 
respective  communications,  all  of  them  men  occupying  the 
front  rank  in  America  as  authoi*s  and  investigators.  Other 
collaborators  not  contribntors  to  the  first  division  of  the 
volume  are  Professor  C.  F.  Himes,  of  Dickinson  College, 
Carlisle,  Pa. ;  Professor  F.  W.  Clarke,  of  the  University  of 
Cincinnati;  Professor  E.D. Cope, of  Philadelphia;  Profess- 
or F. V.  Hayden ;  Major  J. W.  Powell;  Lieutenant  George 
M.  Wheeler,  U.  8.  A.,  and  several  others  who  prefer  to  re- 
main un  mentioned. 

It  will  be  readily  nndei*stood  that  the  present  volume 
is  prepared  for  the  general  public,  who  desire  to  become 
acquainted  with  the  more  prominent  steps  of  advancement 
during  the  year,  without  the  trouble  of  resorting  to  the 
sources  of  original  information  concerning  the  sama 
Specialists  may  find  little  or  nothing  in  it  to  merit  their 
attention,  and,  indeed,  they  may  naturally  be  inclined  to 
criticise  the  work  for  not  being  more  complete.  It  must 
be  borne  in  mind,  however,  that  the  work  is  limited  in 
extent,  and  tliat,  in  view  of  the  enormous  subdivision  of 
labor  at  present  in  the  line  of  scientific  investigation,  any 
attempt  at  exhaustiveness  would  involve  a  vast  increase  in 
the  size  of  the  book.  At  the  present  time  there  is  scarcely 
a  branch  of  science  which  is  without  one  or  more  journals 
as  its  oigans  and  an  annual  record  devoted  exclusively  to 
its  history;  and  to  these  reference  should  be  made  for 
more  minnte  information.  It  is  hoped,  however,  that  but 
little  of  general  or  popular  interest  has  been  overlooked. 
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In  the  selection  for  the  Scientific  Bibliography  the 
editor  has  been  chiefly  guided  by  the  commendatory  no- 
tioes  which  have  appeared  in  the  more  prominent  scientific 
journals  of  the  day,  and  references  to  the  pages  of  the 
journals  wherein  the  works  catalogued  and  reviewed  are 
given.  As  the  journals  in  question  are  generally  easily 
accessible,  the  raider  is  thus  furnished  with  a  trustwoiihy 
guide  in  his  selection  of  books. 

Bfenoeb  F.  Baibd. 

Smithsonian  Institution,  Washinoton,  March  1, 1877. 
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ABSTRACTS  OF  SCIENTIFIC  AND  INDUSTRIAL  ARTICLES.'' 

A.  MATH  EM  ATICS  AND  ASTRONOMY. (xvii)     1 

(a.)  MATHEMATICS. 

On  the  Cissoid  of  Diodes,  1 ;  Theorem  in  the  Equilibrium  of  Forces,  2 ; 
the  Value  of  the  Dozen,  2 ;  the  Law  of  Reciprocity  of  Prime  Numbers,  8 ; 
Hyperbolic  Functions,  4 ;  Curious  Curves  and  Equations,  4 ;  List  of  Loga- 
rithmic Tables,  43 ;  Calculating  Machines,  43 ;  SomofTs  Barycentric  Theo- 
rem, 54. 

(b.)  ASTRONOMY. 

Interitellar  Space :  The  Resisting  Medium  Existing  in  Space,  49.— The 
KebnlflB :  YogeFs  Positions  of  Clusters  and  Nebule,  15 ;  Supposed  Changes 
in  the  Omega  Nebula,  16;  on  the  Spectra  of  the  Nebulae,  26;  Exact  Ob- 
servations of  Nebulas  60.— The  Stars :  The  Rugby  (Temple  Observator}') 
and  Mr.  Gledhill's  Catalogues  of  Double  Stars,  17 ;  on  the  Orbit  of  the 
Double  Star  Sigma  634, 18 ;  the  Companion  of  Sirius,  18 ;  the  Variable  Star 
Beta  Persei  (Algol),  19 ;  Proper  Motions  of  Southern  Stars,  22 ;  Colors  of 
Double  Stars,  17;  Orbit  of  the  Binary  Star  Gamma  Coronae  Australis,  22 ; 
Orbit  of  the  Binary  Star  70  (p)  Ophinchi,  23;  the  Double  Star  Beta  Lepo- 
ris,  28 ;  on  a  Classification  of  Double  Stars,  24 ;  on  the  Double  Star  61 
Cygni,  24;  an  Ancient  Discovery  of  a  Variable  Star,  81 ;  on  the  Parallax 
of  1830  Groombridge,  32;  Special  Treatise  on  Double  Stars,  44;  the  Third 
Radcliife  Catalogue  of  Stars,  45 ;  Cincinnati  Catalogue  of  New  Double  Stars, 
47 ;  Spectnim  Observations  of  the  Stars,  48 ;  Fundamental  Stars  Observed 
at  Harvard  College  Observatory,  53 ;  Variable  Stars  v,  tp,  and  x  Sagittarii, 
64.— The  Solar  System :  The  Motion  of  Stars  to  or  from  the  Earth,  19 ; 
Motion  of  the  Solar  System  in  Space,  49.— The  Snn :  Correlation  of  Solar 
and  Terrestrial  Phenomena,  8 ;  Conflicting  Views  of  Secchi  and  Langley  in 
Regard  to  the  Sun,  9 ;  on  an  Ancient  Eclipse  of  the  Sun,  10 ;  Total  Solar 
Eclipse  of  December  11, 1871, 11 ;  the  Solar  Eclipse  of  April  16, 1874, 68; 

*  In  the  arrangement  of  articles  in  the  body  of  the  Record,  it  was  fonnd  impracti- 
cable to  place  them  in  proper  systematic  sequence,  especially  as  many  belonged  as 
much  to  one  division  as  to  another,  sometimes  even  to  three  or  fonr  equally.  The 
present  systematic  Table  is  intended  to  remedy  the  difficulty,  by  bringing  together  In 
proper  order  all  the  titles  of  articles,  and,  by  a  system  of  cross  references  and  dupli- 
cations, to  point  out  all  matter  relsilng  to  any  ono  subject,  whatever  be  Its  sitnatlon 
in  the  volume.  The  references  In  Roman  letters  preceding  the  page  references  of  the 
headings  relate  to  t^e  pages  of  the  introductory  "Snmmary.** 
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on  the  Tempemture  of  the  Solar  Spots,  12 ;  Solar  Spots  and  Terrestrial 
Phenomena,  13 ;  on  the  Relative  Temperature  of  Yarioos  Portions  of  the 
San,  13 ;  the  AbsMptxon  of  the  Solar  Atmosphere,  15 ;  the  Solar  Atmos- 
phere and  Badiated  Heat,  40 ;  the  Coronat-Une  1474  ifc^  44 ;  the  Solar  Paral- 
lax, 61 ;  Solar  Spots,  63 ;  the  Solar  Spots  and  Protuberances  of  the  Son  from 
1871  to  1876,  65;  Spectroscopic  Diameter  of  the  Sun,  67;  Photographs 
of  the  Solar  Corona,  60;  Connection  between  Solar  Spots  and  Terrestrial 
Electricity,  122^— Iho  Tlaiwta :  Dimensions  of  the  Satellites  of  Jupiter, 
21 ;  on  Physical  Observations  of  the  Planet  Jupiter,  26 ;  on  the  Brightness 
of  the  Satellites  of  Jupiter,  27 ;  Theoiy  of  the  Satellites  of  Jupiter,  82 ;  the 
Satellites  of  Saturn,  21 ;  the  Atmosphere  of  Venus,  27 ;  the  Unmian  and 
Neptunian  Systems,  34;  Supposed  Observation  of  an  Inter-mercurial  Plan- 
et, 46;  the  Inner  Satellites  of  Uranus,  62;  Theoiy  of  Planetary  Perturba- 
tions, 26 ;  Diameters  of  the  Inferior  Planets  as  Affected  by  Diffraction,  29 ; 
Movement  of  a  Planet  in  a  Resisting  Medium,  33.^ — ^n&a  Moon :  The  Lunar 
Theory,  38 ;  Lunar  Maps,  45 ;  Relation  of  the  Phases  of  the  Moon  to  At^ 
mospheric  Pressure,  133— Metooroids  or  Shootuig-ttart :  On  Observations 
of  Shooting-stars  from  Balloons,  14 ;  Observations  on  the  Shooting-etars 
of  the  10th  of  August,  1875, 14 ;  Meteors  of  August  10th  and  llth,  1876, 28 ; 
Spectra  of  the  Gases  Contained  in  Meteorites,  28.— Gometa :  The  Comet 
III.,  1862, 35;  Orbit  of  Comet  II.,  1840, 36;  on  the  Calculation  of  the  Ab- 
solute Perturbations  of  Comets,  36 ;  Spectrum  of  Coggia*s  Comet,  87 ;  the 
Periodic  Comet  of  DArrest,  37 ;  Identity  of  Comet  YIL,  1873  (Coggia),  with 
Comet  L,  1818  (Pons),  67^Tlie  Aurora  and  Zodiacal  Light :  Observa- 
tions on  the  Zodiacal  Light,  35 ;  Magnetism  and  the  Aurora,  76 ;  Periodic- 
ity of  the  Aurora,  96 ;  on  the  Height  of  the  Aurora  Borealls,  132. — ^Miioel- 
laneoui:  On  Terrestrial  Refraction,  6;  Celestial  Photometry,  7;  on  the 
Theory  of  the  Aberration  of  Light,  8;  Correlation  of  Solar  and  Terrestrial 
Phenomena,  8;  Prizes  Proposed  for  Astronomical  Works  in  1876,  62;  the 
Laknde  Prize,  52;  Visibility  of  Stars  in  the  Daytime,  64.— Obsenratorioa 
and  Instmmenti,  and  their  Usei,  Time,  etc. :  Dollen*s  Method  of  De- 
termining Local  Time,  5 ;  Accuracy  of  Chronometers,  6 ;  Distribution  of 
Standard  Time  in  Switzerland,  41 ;  Egyptian  Chronology,  42 ;  Distribution 
of  Public  Time  throughout  the  World,  60 ;  Measure  of  Time  by  Hour- 
glasses 64 ;  Astronomical  Observations  at  Mannheim,  38 ;  Astronomical 
Observations  at  Milan,  38 ;  the  Spectroscopic  Observatory  at  Calcutta,  40; 
Glass  Divided  Circles  for  the  Measurement  of  Angles,  46 ;  List  of  Latitude 
Stars  employed  in  the  Coast  Siurey,  47 ;  Publications  of  the  Observatory 
of  Bothkamp,  51 ;  the  Solar  Observatory  at  Potsdam,  56 ;  a  New  Meridian 
Instrument  at  the  Observatory  at  Rio,  57;  the  great  Paris  Telescope,  39; 
large  Telescopes,  40. 

&  TERRESTRLiL  PHYSICS  AND  METEOROLOGY (xxvii)    65 

<a«)  TERRESTRIAL  PHYSICS  audndhig  Dynamical  Geology). 

The  Land :  Origin  of  Volcanic  Ashes,  66;  Formation  of  Basalt  Columns, 
70;  Earthquakes  in  Italy,  72;  Abnormal  Deflections  of  the  Plumb-line, 
67;  Underground  Temperatures,  69;  the  Internal  Heat  of  the  Earth,  74; 
on  the  Power  of  Leares  to  Absorb  and  Radiate  Heat,  76 ;  on  the  Tempera- 
ture of  the  Soil,  77 ;  the  Temperature  of  the  Earth,  08 ;  the  Internal  Tern- 
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perature  of  the  Earth,  119;  Earth  Temperatnie  at  Kimigsbeiig,  120;  Noc- 
turnal Radiation,  72 ;  Changes  in  the  Earth^s  Axis  of  Kotation,  78 ;  ifie  In- 
tensity of  Twilight,  99 ;  on  the  Quantity  of  Light  Beflected  by  the  Sky  in 
the  Daytime,  99 ;  the  Interior  Stmctuie  of  the  Earth,  121 ;  Correlation  of 
Solar  and  Terrestrial  Phenomena,  8 ;  Change  of  Texture  in  Sandstone  by 
Heat,  146;  the  Absorption  of  Solar  Heat  by  the  Atmosphere,  150;  Tem- 
perature Observations  in  Ital\%  128 ;  Connection  between  Solar  Spots  and 
Terrestrial  Electricity,  122;  Magnetic  Observations  in  the  Indian  Ocean, 
162 ;  Magnetic  Map  of  France,  162 ;  on  the  Deviation  of  the  Compass,  162 ; 
Influence  of  Forests  on  Wateivflow  and  Atmospheric  Moisture,  77. — ^The 
Interior  Waters :  The  Temperature  within  the  Great  Geyser  of  Iceland, 
109 ;  River  Currents  as  Affected  by  the  Earth's  Rotation,  119 ;  the  Thermal 
Springs  of  the  United  States,  121 ;  the  Diminution  of  Wat«r  in  Springs, 
Rivers,  and  Wells,  181.— The  Ocean:  Mechanical  Theory  of  Ocean  Cur- 
rents, 65 ;  the  Temperature  of  the  Sea,  66 ;  on  the  Temperature  of  the  Med- 
iterranean Sea  near  the  Coast  of  Algeria,  69 ;  the  Force  of  Sea  Waves,  123 ; 
Effect  of  Tides  on  the  RoUtion  of  the  Earth,  180 ;  Deep-sea  Soundings  by 
Photography,  151. 

(b.)  METEOROLOGY. 

General  dimatology:  Meteorology  In  Germany,  78;  Meteorology  of  the 
Sieben-Gebirge,  79;  Award  to  the  Army  Signal  Service,  109;  the  Climate 
Preceding  the  Glacial  Epoch,  110 ;  the  Climate  and  Trees  of  Sacramento 
Bay,  111;  Climatic  Changes  in  Scotland,  116;  Climate  of  the  Caucasus, 
128 ;  the  Winds  and  Rains  of  India,  126 ;  Rainfall,  Winds,  and  Pressure  in 
Italy,  129;  Constitution  of  the  Atmosphere  over  the  Libyan  Desert^  130; 
Magnetic  Particles  in  Atmospheric  Dust,  132 ;  on  the  Height  of  the  Aurora 
Borealis,  132;  Iron  in  Atmospheric  Dust,  183.— Atmoepherio  Eleetridty : 
Dry  Thunder-storms,  128 ;  Frequency  of  Thunder-storms  in  Europe,  129 ; 
Atmospheric  Electricity,  170;  Lightning  from  a  Clear  Sky,  171;  Protec- 
tion against  Lightning  Strokes,  171 ;  lightning-conductors,  172. — Atmos- 
pheric FreMOre  and  the  Winds :  The  Hurricane  of  September  9th  to 
17th,  1875, 97 ;  Wind  VekMsity  and  the  Barometric  Gradient,  100;  the  Me- 
chanical Theory  of  Cyclones,  101 ;  the  Monsoon,  102 ;  Origin  of  Cold  Waves 
of  Air,  104;  the  Upper  Currents  of  the  Atmosphere,  106;  Periodicity  of 
Hurricanes,  112 ;  the  Severe  Storm  of  March  12,  1876,  114 ;  Barometric 
Pressure  during  Winds,  115;  the  Eastward  Progress  of  Storms,  124:  Hail- 
storms in  France,  125 ;  Origin  of  Cydones,  127 ;  the  Bora  of  Southern  Rus- 
sia, 129;  Relation  of  the  Phases  of  the  Moon  to  Atmospheric  Pressure,  133. 
— ^Temperatore :  Nocturnal  Radiation,  72 ;  the  Temperature  of  the  Air, 
105 ;  Temperature  Observations  in  Italy,  129 ;  Schott^s  Tables  of  Atmos- 
pheric Temperature,  134. — ^Moistnre :  Rainfall  of  Bohemia,  93 ;  Moisture 
in  the  Atmosphere,  94 ;  the  Observation  of  Polar  Bands,  95;  the  Direction 
of  Cirrus  Clouds,  98;  Tables  for  Computation  of  Relative  Humidity,  110; 
Clouds  and  Winds  as  Observed  from  Balloons,  112;  Dufours  Hygrometric 
Studies,  113 ;  the  Formation  of  Snow  as  Observed  from  Balloons,  118 ;  Red 
Snow  on  the  Pio-dn-Midi,  125;  Dalton's  Law,  and  the  Constitution  of  the 
Atmosphere,  105.— Obeervatories  and  Instroments :  Time  of  Setting  Self- 
regBstering  Instruments,  95 ;  on  the  Wet  and  Dry  Bulb  Thermometer,  96 ; 
the  New  Phyncal  Observatory  near  St  Petersburg,  96;  a  very  Delicate 
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Bammeter,  108 ;  GonTenicnt  Form  of  Meicoiul  Barometer,  106 ;  ImproFe- 
Dent  in  Aiiecoidi»  111 ;  Hipp*s  Anemoraefeer,  118 ;  the  Aneroid  Barometer, 
116 ;  a  New  Form  of  Hygrometer,  118. 

a  PHYSICS (xlv)    136 

Oanaral :  The  BeUtion  between  Oraritation  and  Energy,  185;  Thomaon'a 
Dead-beat  Arrangement  for  Chemical  Balances,  185;  Simple  Dynamome- 
ter, 135;  on  the  Ekatictty  of  Rock-aalt,  186  ;<<  Flow  "of  Metals,  187;  Piaa- 
ticity  of  loe,  187 ;  Plaatioo-Dynamica,  188 ;  an  Experiment  in  Inatantane- 
008  Crystallization,  188 ;  Frictlonal  Beaistanoe  of  Water  to  Motion  of  Tea- 
sels, 189;  the  Movements  of  Waves  and  Teasels  at  Sea,  140;  Tibration  of 
Flmd  Colnnms,  140 ;  on  the  Theory  of  the  Flow  of  Water  or  Gas,  141 ;  Hy- 
draulic Investigations  in  India,  141 ;  Ganaa'  Theory  of  Capillarity,  142; 
Lippmann's  Eicperiments  on  Capillary  Attraction  and  his  Electro-capillaiy 
Motor,  142 ;  on  the  Elasticity  of  Gases,  143 ;  the  Elasticity  of  Purified  Air, 
143;  Air  Poshed  in  Front  of  a  Projectile,  144;  on  the  IVopnlsion  of  Air  by 
a  Jet  of  Air  or  Tapor,  144 ;  Sorfaoe  Tension  of  liquids,  178 ;  Metallic  Fil- 
tration, 174;  Beeistance  of  the  Electric  Arc,  175;  Amalgamation  of  Iron, 
177. 

Sound :  Extending  the  Compass  and  Increanng  the  Tone  of  Stringed 
Instruments,  145 ;  Huaical  Sand,  179;  Cause  of  Sound  in  Organ-pipes,  179 ; 
OUiteration  of  One  Sound  by  Another,  181. 

Idght :  The  Mathematical  Theoiy  of  Light,  151 ;  Deep-sea  Sound- 
ing by  Pbott^^raphy,  151;  Dispenion  of  light  by  Prisms,  152;  Spec- 
tium  Dispersion  of  Gases,  158;  Improved  Spectroscopes,  153;  Spectrum 
Apparatus  at  Potsdam,  154;  Atmospheric  lines  of  the  Solar  Spectrum, 
154;  Spectra  of  the  Gases  contained  in  Meteorites,  28 ;  Spectrum  of  Cog- 
gia's  Comet,  57;  the  Coronal-^e  1474  i^  44;  Spectrum  Observations  of 
the  Stan,  48 ;  the  Spectroscopic  Observatory  at  Calcutta,  40 ;  Celestial  Pho- 
tometry, 7;  OB  the  Theory  of  the  Aberration  of  light,  8;  Optical  Notes 
by  Mr.  Lea,  155;  Method  of  Estimating  Color  in  Water,  166 ;  Fluorescence 
of  Solutions  in  Castor-oil,  156;  Theories  of  Magnetism  and  Light,  157; 
Action  of  light  on  Ebonite,  176;  the  Dietheroaeope,  187;  Improved  Mode 
of  Mounting  Microscopic  Objects,  188;  the  Gramme  light  in  Railroad  De- 
pots, 190. 

Heat :  Conduction  of  Heat  by  Building  Materials,  145 ;  Change  of  Text- 
ure in  Sandstone  by  Heat,  146 ;  Antiquity  of  the  Burning  Mirror,  146 ;  Ob- 
servationa  upon  Radiometers,  146 ;  Observations  on  the  Theory  of  Crooke*s 
Radiometers,  146 ;  the  Mechanical  Brodoction  of  Cold,  147 ;  a  New  Ice  Cal- 
orimeter, 148;  Experiments  upon  Non-luminous  Flames,  149 ;  Influence  of 
Pressure  on  Combustion,  150 ;  the  Abeorption  of  Solar  Heat  by  the  Atmoa- 
pbere,  150;  New  Metallic  Pyrometer,  182;  Conduction  of  Heat  in  Gases, 
183 ;  Cremation  in  France,  185. 

EloetrioLty  and  Magnetim:  Theories  of  Magnetism  and  light,  157; 
the  Influence  of  Armatnrea  upon  Magnets,  158 ;  Formation  of  Natural  Mag- 
nets, 158 ;  the  Distribution  of  Magnetism  in  m  Magnet,  159 ;  on  the  Distri- 
bution of  Magnetism  in  short  thick  Magnets,  159;  on  Magnets  composed 
of  Compressed  Powder,  160;  on  the  Distribution  of  Magnetism  in  Bundles 
of  infinitely  loog^  very  thin  Plates  of  Iron,  161 ;  Magnetic  Observations  in 
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the  Indian  Ocean,  162 ;  Magnetic  Map  of  France,  162 ;  on  the  Deviation 
of  the  Compaas,  162 ;  Deviation  of  the  Compass  in  Iron  Ships,  168 ;  New 
Relation  between  Electricity  and  Light,  163;  Electricity  from  Dipping 
Metals  in  Fluids,  163 ;  Priority  of  Discovery  of  the  Principle  of  the  Gramme 
Machine,  164;  the  Gramme  Electric  Machine,  165;  a  New  Theory  of  Gal- 
vanic Resistance,  165;  on  the  Influence  of  light  upon  the  Conductivity  of 
Crystalline  Selenium,  166 ;  Conduction  of  Electricity  by  Compounds  of 
Sulphur,  166;  on  the  Glow  due  to  Galvanic  Currents,  166;  Curious  Elec- 
trical Light,  167 ;  Phenomena  attending  Electric  Dischaigesi  167 ;  Duplex 
Telegraphy,  168;  the  Double-balance  Method  in  Duplex  Telegraphy,  169; 
Schwendler*8  Method  in  Duplex  Telegraphy,  169;  New  Electric  Appara- 
tus for  Railroads,  170;  East  Indian  Telegraphy,  170 ;  Curious  Japanese  Com- 
pass, 188;  Clamond's  Thermo-electric  Battery,  189;  Magnetism  of  Cobalt 
and  Nickel,  192. 
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Hoa-metallio  Sldmeata — Water:  Decomposition  of  Water,  195;  Deoom- 
positioa  of  Water  by  Platinum,  195;  Cryohydrates,  195;  Hydrogen:  Oc- 
cluded Hydrogen  in  so-called  Explosive  Antimony,  193 ;  Natural  Develop- 
ment of  Sulphuretted  Hydrogen,  196;  Ozone :  Determination  of  Ozone  in 
the  Air,  194;  Non-oxidation  of  Carbonic  Oxide  by  Ozone,  218;  Thermo- 
chemistr^'  of  Ozone,  216 ;  Carbou:  Carbon  from  the  Roof  of  a  Gas-retort, 
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SCIENTIFIC  AND  INDUSTRIAL  PROGEESS 
DURING  THE  TEAR  1876. 


ASTRONOMY. 

Bt  BDWABD  &  HOLBBN, 
PsorsMOB  ov  MjaBMMAVKBf  UsiRo  8tAm  Natt. 

INTRODUCTION. 

In  presenting  a  reyiew  of  the  progress  of  Astronomy  daring  the 
past  year,  it  is  to  be  remembered  that  the  principal  results  reached 
are  such  as  can  be  readily  classified  under  appropriate  heads,  and 
there  are  but  few  in  this  year,  as  in  every  year,  which  call  for  espe- 
cial and  peculiar  mention.    The  successful  application  of  photogra- 
phy to  the  registration  of  star  specfcra  by  Huggins  and  Draper,  how- 
ever, constitutes  a  most  important  step  in  the  progress  of  stellar 
physics.    Many  publications  of  standard  value  have  been  made, 
such  as  the  *'  Observations  of  the  Zodiacal  Light,"  by  Heis ;  the 
'^  General  Catalogue  of  Double  Stars,'^  by  Bumham ;  the  zones  of 
nebuliB  obsep'ed  by  Yogel  at  Leipzig ;  Langley's  and  Spoerer's  so- 
lar investigations,  and  many  others.    A  most  striking  advance  is 
the  growing  tendency  of  astronomers  to  an  economical  division  of 
labor,  as,  for  example,  in  the  prosecution  of  the  zones  of  the  Ger- 
man Astronomical  Society ;  in  the  computation  of  comet  orbits  under 
the  auspices  of  the  same  society,  etc,    A  praiseworthy  example  of 
co-operation  is  shown  by  the  Italian  observatories,  which  have  di- 
vided the  field  of  work  according  to  plans  originally  devised  by 
Tacchini.    By  a  loyal  and  zealous  co-operation,  the  whole  energy 
of  the  astronomers  of  Italy  is  judiciously  applied  to  the  subjects  of 
work  in  hand,  so  that  each  observatory  has  its  especial  field,  and 
contributes  its  full  share  to  the  general  progress. 

The  true  progress  of  observational  astronomy  is  to  be  forwarded 
by  the  faithful  carrying  out  of  well-devised  plans.    The  number  of 
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such  concerted  and  systematically  carried-out  schemes  of  observa- 
tion is  now  very  great,  and  extends  to  all  branches  of  the  subject, 
from  the  spectroscopic  observations  of  solar  phenomena  to  the  me- 
ridian observations  of  asteroids  at  Greenwich  and  Paris,  and  similar 
work  elsewhere.  While  the  present  instruments  are  utilized,  new 
observatories  are  being  founded ;  and,  in  particular,  many  large  tel- 
escopes arc  building  or  newly  completed.  The  history  of  astronomy 
has  been  well  exemplified  in  the  interesting  Loan  Collection  at  South 
Kensington ;  and  the  republication  of  the  works  of  Bessel  and  oth- 
ers is  of  more  than  passing  importance,  and  it  is  to  be  hoped  that 
these  may  lead  to  a  collection  of  the  works  of  the  elder  Herschel, 
which  is  so  much  needed.  Discoveries  of  new  minor  planets  have 
ceased  to  be  the  novelty  they  were  in  1801,  owing  to  the  assiduity 
of  astronomers.  The  intra-Mercurial  planet  has  so  far  not  been 
detected,  although  patiently  sought  for.  With  this  brief  preface, 
we  may  proceed  to  a  systematic  though  condensed  view  of  the 
work  of  the  present  year. 

NEW  OBSERVATORIES  FOUNDED,  ETC. 

The  new  Astrophysikdlischen  Imtitut  of  Potsdam,  under  the  charge 
of  Sporer,  is  still  in  process  of  building,  as  well  as  the  Physical  Ob- 
servatory at  Paris,  under  Janssen.  Mouchez  has  established  a  school 
of  Practical  Astronomy  and  an  observatory  at  Montsouris.  The 
new  National  Observatory  of  Austro-Hungary  at  Vienna,  an  insti- 
tution of  the  first  class,  is  to  be  completed  in  1877.  The  Saviliail 
Observatory  for  Celestial  Physics  at  Oxford  has  also  commenced  its 
operations.  An  observatory  for  spectroscopic  observations  of  the 
sun  has  been  founded  at  Calcutta.  The  Observatory  of  Lisbon  is  to 
undertake  photographic  researches. 

Little  has  been  done  toward  the  carrying  out  of  the  provisions  of 
Mr.  Lick's  trust  for  the  erection  of  an  astronomical  observatory  in 
California.  It  is  to  be  hoped  that  this  valuable  gift  to  Astronomy 
will  soon  begin  to  yield  results.  The  observatory  at  Glasgow,  Mis- 
souri, is  completed  and  partially  equipped,  and  has  begun  work  by 
a  series  of  observations  on  Saturn's  satellites.  One  of  the  most  im- 
portant steps  of  the  year  has  been  in  the  division  of  labor  adopted 
among  the  Italian  observatories. 

The  Ro3ral  Observatory  at  Greenwich  has  seriously  entered  into  a 
new  field,  that  of  celestial  physics.  Spectroscopic  and  photographic 
work  is  constantly  done.  The  observatory  at  Melbourne  has  received 
considerable  accessions  to  its  instrumental  outfit,  and  is  making  im- 
portant contributions  to  the  astronomy  of  the  southern  hemisphere 
in  several  fields. 

The  National  Observatory  at  Paris  has  mounted  its  four-foot  re- 
fiector  during  the  year.  The  mounting  is  said  to  be  satisfactory,  but 
the  mirror  is  not  yet  in  perfect  condition,  and  the  glass  for  a  new 
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one  bas  been  ordered.  The  Foncault  reflector  of  thirty-one  inches 
apertare  has  been  mounted  at  Toulouse  since  February,  and  Tisse- 
rand  has  begun  a  study  of  the  Orion  nebula  and  of  the  fainter  satel- 
lite systems.  The  instruments  for  the  Strasburg  Observatory  are 
well-nigh  completed,  and  we  may  look  for  important  work  on  com- 
ets and  nebul®  from  its  accomplished  director.  Its  outfit  will  be 
most  complete,  no  pains  haying  been  spared  in  the  design  and 
in  the  execution  of  the  various  instruments.  Dr.  Valentiner,  of 
Leyden,  is  transferred  to  Mannheim  vice  Sch5nfeld,  who  succeeds 
Aigelander  at  Bonn.  Eriiger,  of  Helsingfors,  has  succeeded  Hansen 
atOotha. 

Stone,  of  Washington,  has  been  appointed  to  be  Director  of  the 
Cincinnati  Observatory,  and  the  Dudley  Observatory  of  Albany  is 
now  opened  under  the  charge  of  Mr.  Lewis  Boss.  Professor  Picker- 
ing, formerly  of  the  Massachusetts  Institute  of  Technology,  has  been 
appointed  to  be  Director  of  the  Observatory  of  Harvard  College. 
The  Observatory  of  Cordova  has  completed  its  zone  observations, 
and  is  proceeding  with  the  publication  of  its  uranometry. 

THE  SUN. 

Powalky  has  published  an  important  paper  on  the  Dorpat  obser- 
vations of  the  sun,  1823-1889. 

The  solar  protuberances  are  daily  mapped  by  Tacchini,  of  Paler- 
mo, and  Secchi  at  Rome ;  at  Greenwich,  by  Christie  and  Maunder ; 
and  by  various  other  observers. 

Daily  photographs  are  taken  at  Greenvdch,  at  Paris  (by  Comu  at 
the  observatory,  and  by  Janssen),  Moscow,  Toulouse,  Kasan,  etc. ; 
also  by  Lockyer,  at  South  Kensington,  with  a  Huyghens  lens  of  128 
feet  focus.  The  spots  are  observed  duly  at  Madrid,  Oxford,  Berlin, 
Zurich,  etc.    Melbourne  also  takes  daily  photographs. 

The  Royal  Astronomical  Society  has  recently  acquired  an  eleven- 
year  series  of  sun-photographs  made  by  Professor  Selwyn. 

Secchi  has  recently  brought  out  a  second  and  greatly  enlarged 
edition  of  his  treatise  on  the  sun.  The  journal  of  the  Spectroscopic 
Society  of  Italy  continues  its  reiumi$  of  spectroscopic  and  other 
work ;  and  its  pages  may  be  consulted  for  special  memoirs  on  spec- 
troscopy. Lockyer,  Abney,  Roscoe,  Stewart,  and  Yogel  are  still  oc- 
cupied with  their  normal  map  of  the  solar  spectrum ;  and  Draper  is 
pursuing  his  investigation  of  metallic  spectra.  The  third  volume  of 
the  Bothkamp  observations,  by  Dr.  O.  Ldhse,  is  devoted  almost  en- 
tirely to  the  discussion  of  his  owa  solar  observations. 

Toung  has  recently  taken  up  an  important  research  on  the  rota- 
tion of  the  solar  surface  as  derived  from  spectroscopic  observations. 
His  observations  give  for  the  velocity  of  the  sun's  rotation  1.42 
miles  per  second,  while  direct  observation  gives  1.25  miles.  Vo- 
gel's  earlier  results  gave  'from  1.62  to  1.94  miles.     The  difference 
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between  Young's  result  and  that  given  by  direct  obaenration  is  sap- 
posed  by  him  to  have  a  possible  physical  interpretation,  viz.,  that 
the  sohu:  atmosphere  really  sweeps  forward  over  the  underlying 
surface.  The  results  obtained  by  Christie  at  Greenwich  are  not 
yet  printed,  although  they  have  been  presented  to  the  Royal  As- 
tronomical Society. 

The  simple  arrangement  proposed  by  Hastings  some  years  ago 
for  a  comparison  of  the  two  limbs  of  the  sun  has  not,  we  believe, 
been  applied  to  this  research,  for  which  it  seems  to  be  peculiarly 
fitted. 

Langley  has  continued  his  observations  of  solar  phenomena,  par- 
ticularly with  reference  to  the  heat  of  various  portions  of  the  sun,  of 
sun-spots,  etc.,  and  of  the  effect  of  sun-spots  on  terrestrial  tempera- 
ture. In  a  recent  experiment,  the  light  of  the  sun  was  compared 
with  that  of  the  molten  iron  of  a  Bessemer  converter,  and  the  con- 
clusion reached  that  the  temperature  of  the  sun  is  really  far  above 
any  temperature  observable  on  the  earth,  being  probably  expressed 
by  millions  of  degrees. 

BOLAR  ECLIPSES. 

Vol.  XLn.  of  the  Memoirs  of  the  Boydl  Astronamieal  Sodet/y  con- 
tains Tennant's  report  on  the  total  eclipse  of  1871,  December  11, 
and  Stone's  on  that  of  1874,  April  16.  Stone's  is  particularly  no- 
ticeable, as  he  has  clearly  proved  the  outer  corona  to  be  a  solar  ap- 
pendage. In  this  connection  Young's  discovery  of  the  duplicity  of 
1474  K  is  noteworthy,  as  well  as  the  admirable  device  by  which  the 
discovery  was  made. 

YoL  XLI.  of  the  Memoirs  of  the  Boyal  Astronomical  Society  contains 
a  discussion,  by  Ranyard,  of  the  phenomena  of  recent  solar  eclipses, 
which  is  intended  to  be  exhaustive. 

A  very  interesting  daguerreotype  of  the  solar  eclipse  of  1851,  taken 
at  Eonigsberg,  is  shown  at  the  Loan  Collection  at  South  Kensing- 
ton. It  is,  we  believe,  the  first  photogp:aphic  image  of  the  corona, 
and  has  been  little  known  until  its  exhibition  at  London. 

The  transit  of  Venus  reductions  are  not  yet  completed  on  the  part 
of  any  country.  Attempts  to  observe  the  veloci^  of  light  experi- 
mentally (and  hence  the  distance  of  the  sun)  are  to  be  .made  by 
Newcomb,  of  Washington,  in  concert  with  Barker,  of  Philadelphia, 
and  by  Forbes,  of  Edinburgh. 

Lindsay  and  Gill  will  shortly  publish  their  value  of  the  solar  par- 
allax from  observations  of  Juno.  The  method  has  been  perfectly 
successful. 

THE  MOON. 

In  the  Lunar  Theory,  Airy  continues  his  researches  at  Green- 
wich, as  does  likewise  Newcomb  at  Wasliington.    Stockwell  is  oc- 
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copied  with  the  deyelopment  of  his  new  views  on  the  theory.  Schjel- 
lerup  has  also  given  the  subject  some  attention,  his  only  published 
work  being,  however,  a  reply  to  StockwelVs  pamphlet.  A  new  lunar 
inequality  has  been  detected  by  Newcomb. 

Lohrmann^s  map  of  the  moon  is  now  to  be  completely  pub- 
lished  under  the  editorship  of  Schmidt,  who  is  also  publishing 
his  own  great  chart.  Tempel  is  likewise  engaged  on  a  map  of 
the  moon. 

Neison  has  embodied  his  work  on  the  moon's  atmosphere,  phys-* 
ical  features,  etc.,  into  an  octavo  book  lately  published. 

Work  on  the  British  Association  chart  of  the  moon  (Births)  is,  we 
believe,  temporarily  suspended  for  want  of  funds. 

It  is  understood  that  the  attraction-meter  devised  by  Dr.  C.  W. 
Siemens,  and  exhibited  by  him  at  South  Kensington,  is  soon  to  be 
applied  by  Sir  William  Thompson  to*  determine  the  mass  of  the 
moon. 

THE  PLANETS  AND  8ATELUTE8. 

Drawings  of  Mars  continue  to  be  made  by  Terby  and  others. 
Trouvelot,  of  Cambridge,  has  made  one  hundred  and  twenty-five 
drawings  of  Jupiter  during  the  present  opposition — a  very  impor- 
tant work)  as  the  planet  was  too  low  for  observation  in  Europe. 
Trouvelot  confirms  the  statement  of  Ldhse  that  changes  of  unusual 
magnitude  are  this  year  occuning  on  Jupiter.  He  also  has  pub- 
lished a  drawing  of  Saturn,  with  a  discussion  of  its  physical  features, 
in  which  some  new  views  of  the  shape  of  the  rings  are  advocated. 
Weber^s  supposed  observation  of  Vulcan,  on  April  4th,  1876,  has  led, 
by  request  of  Le  Verrier,  to  a  general  examination  of  the  sun,  on 
October  2d  and  8d,  and  9th  and  10th,  with  the  object  of  detecting 
this  planet  in  transit.    This  search  was  unsuccessful. 

Janssen  has  devised  an  apparatus  by  means  of  which  a  photograph 
of  the  sun  may  be  automatically  taken  every  quarter  of  an  hour,  and 
this  he  proposes  to  erect  at  Paris,  for  the  purpose  of  detecting  inte- 
rior planets  in  transit.  The  whole  question  of  the  existence  of  a 
planet  interior  to  Mercury  (Vulcan)  has  been  carefully  examined  in 
a  series  of  memoirs  by  Le  Verrier,  abstracts  of  which  are  given  in 
the  following  pages.  His  general  conclusion  is  that  in  1885  a 
transit  of  Vulcan  will  take  place,  and  to  that  time  he  defers  the  defi- 
nite answer  to  the  question  of  Vulcan's  existence. 

It  has  been  pointed  out,  however,  that  in  1878  a  very  favorable 
total  solar  eclipse  occurs  in  America,  and  with  proper  care  such  a 
body  as  Vulcan  is  supposed  to  be  can  hardly  escape  detection  if  es- 
pecial attention  is  directed  to  it. 
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Following  is  a  list  of  the  minor  planets  discovered  during  the 
yeai* : 

MINOR  FLAKET8. 


Nam- 
ber. 

Name. 

Dote  of 
Discovery. 

Approximate 
Magnitude. 

Discoverer. 

Observatory. 

158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

Eoronia, 
Emelia, 
Una, 
Alhor, 

? 
Erigone, 
Eva 

Loreley, 
Rbodope, 
Urda, 
SybiUa, 
Zelia 

18TG. 
Jan.  4, 
Jan.  26, 
Feb.  25 
April  19, 
April  22, 
April  28, 
July  12, 
Aug.  9, 
Aug.  10, 
Aug.  28, 
Sept.  28, 
Sept.  28, 

11.12 

12.5 

11 

11 

12 

12 

12.5 

10.7 

11.2 

12 

11 

11 

Knorre, 
Paul  Henry, 
C.  H.  F.  Peters, 
Watson, 
Prosper  Uenry, 
Perrotin, 
Paul  Henry, 
C.  H.  F.  Peters, 
C.  H.  F.  Peters, 
C.  H.  F.  Peters, 
Watson, 
Prosper  Henry, 

Berlin. 

Paris. 

Clinton. 

Ann  Arbor. 

Paris. 

Toulouse. 

Paris. 

Clinton. 

Clinton. 

Clinton. 

Ann  Arbor. 

Paris. 

Palisa,  of  Pola,  has  likewise  rediscovered  Maia  (66),  which  has 
been  lost  for  some  time. 

Le  Verrier  has  published,  or  shortly  will  publish,  tables  of  Jupiter, 
Saturn,  Uranus,  and  Neptune.  Other  occupations  have  hindered 
Mr.  George  W.  Hill  in  the  preparation  of  his  tables  of  Saturn. 

The  theory  of  the  satellites  of  Jupiter  has  been  investigated  by 
Souillart,  who  is  preparing  tables  of  their  motion.  Todd,  of  Wash- 
ington, has  extended  the  tables  of  Jupiter^s  satellites  to  1900,  and 
the  American  ephemeris  will  publish  the  tables.  Newcomb  has 
published  tables  of  the  motion  of  the  satellites  of  Uranus  and  Nep- 
tune. A  great  number  of  observations  of  the  satellites  of  Saturn 
has  been  made  by  Hall  at  Washington,  and  at  Greenwich,  and  Glas- 
gow, Missouri,  observations  have  been  made,  aided  by  the  valuable 
ephemeris  of  Marth.  The  Washington  observers  have  also  made  a 
number  of  observations  of  the  satellites  of  Uranus  and  Neptune. 
Hall  has  discovered  a  white  spot  on  Saturn  which  has  been  fol- 
lowed through  over  sixty  revolutions,  and  the  ol^servations  of  which 
give  a  rotation  time  of  10*»  14"  28.8«±2.3'.  The  Observatory  of  Ley- 
den  has  become  possessed  of  Schroeter's  unpublished  work  on  Mars. 

COMETS. 

There  has  been  no  discovery  of  a  comet  during  the  year. 

Bredichin,  of  Moscow,  has  published  an  important  memoir  on  the 
phenomena  of  the  tail  of  Comet  IIL,  1862.  Eowalczyk,  of  Warsaw, 
has  published  a  definitive  orbit  of  Comet  II.,  1840.  It  is  an  ellipse 
of  about  3700  years'  period.  Weiss,  of  Vienna,  in  investigating  the 
orbit  of  the  comet  of  Coggia  (November,  1873),  concludes  it  to  have 
a  period  of  6.20  years,  and  to  be  identical  with  that  of  Pons  (1818). 
Tuttle's  periodic  comet  will  reappear  in  1884,  and  the  preparation 
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of  an  epbemeria,  and  a  discosfiion  of  its  elements,  is  under  the  charge 
of  Professor  O.  Stone,  of  the  Cincinnati  Observatory. 

HOTION8  OF  STARS  TOWABD  OR  FROM  THE  EARTH. 

The  theoretical  basis  upon  which  rest  the  recent  determinations 
of  the  motions  of  stars  in  the  line  of  sight,  by  means  of  the  spectro- 
scope, has  been  called  in  question  by  Van  der  WiUigen,  in  a  mathe- 
matical memoir  published  some  years  ago.  During  the  past  year 
Secchi  has  undertaken  to  repeat  certain  measures  of  Huggins  upon 
several  of  the  brighter  stars,  and  he  has  found  that  in  his  own  ob- 
servations constant  errors  arose,  which  masked  the  true  deviations 
of  the  stellar  lines  from  their  corresponding  lines  in  the  comparison 
spectra.  On  examining  the  results  obtained  by  himself,  Huggins, 
Christie,  and  Yogel,  he  came  to  the  conclusion  that  these  showed 
a  strong  probability  that  the  determinations  were  affected  with 
constant  errors.  This  was  particularly  so  in  the  case  of  Green- 
wich, nearly  all  of  the  results  obtained  at  this  observatory  show- 
ing a  motion  of  the  star  Unoard  the  earth.  Since  the  publica- 
tion of  this  paper,  Christie,  of  Greenwich,  has  published  a  new 
set  of  measures,  which,  in  the  main,  corroborate  Huggins^s  previ- 
ous determinations;  and  Huggins  has  replied  to  some  strictures 
by  Secchi  in  a  note  which  describes  the  delicacy  of  the  research, 
and  states  that  the  difficulties  Secchi  encountered  must  be  over- 
come before  any  trustworthy  results  are  possible,  and  that  Hug- 
gins himself  had  successfully  avoided  these  drawbacks.  Since 
the  above  paragraph  was  in  type,  Huggins  has  communicated  to 
the  Royal  Society,  and  Draper  to  SiUiman's  Journal^  accounts  of 
the  successful  application  of  photography  to  the  registration  of 
stellar  spectra. 

SOLAR  MOTION  IN  SPACE. 

Safford  has  recently  taken  up  anew  the  investigation  of  this  ques- 
tion, using  for  the  purpose  Argelander's  250  stars. 

In  studying  these  stars.  Professor  Safford  grouped  them  by  tens, 
assuming  those  to  be  equally  distant  whose  proper  motions  in  arc 
were  nearly  equal,  and  therefore  leaving  entirely  out  of  considerar 
tion  the  brightness  of  the  stars.  His  first  result,  as  regards  the  di- 
rection of  the  movement  of  the  solar  system,  was  not  very  different 
from  those  of  his  predecessors ;  but  there  appeared  indications  that, 
for  each  of  his  groups  of  stars,  the  average  proper  motion  was  in- 
versely proportional  to  the  average  distance ;  iu  other  words,  that 
our  assumption  of  stellar  distances  ought  to  depend  upon  proper 
motions.  He  concludes  that  the  stars  having  similar  motions  espe- 
cially need  study  at  this  time,  and  that  eventually  we  may  hope  to 
use  the  solar  motion  as  a  sort  of  base  to  advance  our  knowledge  of 
stellar  distances. 
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N£BULi£. 

Winnecke,  of  Strasburg,  has  begun  work  again  in  this  field  with 
powerful  instruments.  Bruhns  has  begun  the  publication  of  charts 
of  nebulsB  observed  in  zones  at  Leipzig.  Yogei  has  published  the 
results  of  a  determination  of  the  positions  of  all  the  nebulas  in  the 
Leipzig  zone  of  the  new  Durehmtuterung.  It  takes  its  place  at  once 
with  the  works  of  Auwers,  Schdnfeld,  and  Schultz,  and  VogePs 
former  work  of  1867,  as  an  acknowledged  classic.  Vogel  has  also 
made  some  drawings  of  hitherto  unpublished  nebnlse.  Forty  or 
fifty  southern  nebulee,  formerly  figured  by  Herschel,haye  been  drawn 
and  studied  by  EUeiy,  of  Melbourne,  and  his  assistants,  and  the  re- 
sults will  shortly  be  published.  Gould,  of  Cordoba,  has  made  many 
photographs  of  southern  clusters  and  double  stars.  A  monograph 
of  the  ring  nebula  of  Lyra  has  been  published  by  Holden,  of  Wash- 
ington, as  well  as  a  detailed  discussion  of  all  published  drawings 
and  observations  of  the  nebula  G.  C.  4403,  in  which  it  is  endeavored 
to  show  a  veritable  proper  motion  to  this  body.  Tisserand,  of  Tou- 
louse, and  Tempel,  of  Florence,  as  well  as  Holden  at  Washington 
and  Trouvelot  at  Cambridge,  have  published  preliminary  results  of 
their  work  on  the  Orion  nebula.  Bredicbin,  of  Moscow,  has  invea- 
tigated  the  spectra  of  many  planetary  nebulsB,  and  finds  them  in 
general  to  be  of  one  type,  and  usually  to  be  sensibly  the  same. 
Dreyer,  of  Parsonstown,  is  preparing  a  supplement  to  Herschel's 
general  catalogue. 

DOUBLE  STARS. 

Double  stars  have  been  faithfully  observed  during  the  past  year, 
the  most  noteworthy  publications  of  private  observers  being  those 
of  Dembowski,  Gledhill  and  Crossley,  Wilson  and  Seabroke,  and 
Barclay. 

Otto  Strove  at  Pulkova,  Dembowski  at  Gallarate,  Dun6r  at 
Lund,  Newcomb  and  Hall  at  Washington,  Wilson  and  8eabroke, 
of  Rugby,  Crossley  and  Gledhill,  of  Halifax,  and  others,  have  pub- 
lished important  measures  of  difficult  stars.  Burnham,  of  Chicago, 
and  Howe,  of  Cincinnati,  have  published  lists  of  new  double  stars. 
A  method  for  obtaining  the  relative  personal  equation  of  various 
double -star  observers  by  simultaneous  observations  of  a  selected 
list  of  doubles  is  proposed  by  Strove,  and  will  be  followed  by  sev- 
eral observers. 

The  double  -  star  observations  and  discoveries  of  O.  M.  Mitchel 
have  been  prepared  for  the  press  by  the  present  Director  of  the  Cin- 
cinnati Observatory,  Professor  Ormond  Stone,  and  will  shortly  bo 
issued. 

The  supposed  discovery  of  a  companion  of  Procyon  in  1878,  and 
the  subsequent  observations  of  1874  by  Otto  Strove,  are  now  sup- 
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posed  by  him  to  haye  been  deceptions.    The  companion  demanded 
by  Anwen*  theory  has  thus  far  not  been  detected. 

BINABT  STABS. 

Doberek,  of  Markree,  has  taken  up  the  subject  of  the  computa- 
tion of  binary  star  orbits  with  much  zeal,  and  to  him  we  owe  many 
publications  on  this  subject.  Tisserand,  Schiaparelli,  and  othen 
hare  contributed  to  this  subject  important  papers. 

A  work  by  Crossley,  Wilson,  Qledhill,  and  Doberek,  jointly,  is  in 
course  of  preparation  on  the  general  subject  of  double  and  binary 
stars,  their  observation,  history,  orbits,  etc.  Lord  Lindsay  has  pre- 
pared fox  publication  an  index  to  W.  Struve's  double -star  ob- 
servations. Of  particular  binaries,  one  of  the  most  noteworthy  is 
Beta  LeporUf  discovered  by  Bumham  (distance  about  three  seconds 
of  arc),  which  has  a  motion  of  about  2^  a  month  in  position  angle. 
This  indicates  thk  star  as  probably  one  of  the  nearer  stars,  and 
makes  an  investigation  of  its  parallax  derirable  by  some  southern 
observatory. 

ZODIACAL  LIGHT,  METEORITES,  VARIABLE  STABS,  ETC. 

The  observations  of  J.  C.  Houzeau,  of  the  Observatory  of  Brussels, 
and  his  conclusions  therefrom,  constitute  a  contribution  of  high 
importance  to  the  knowledge  of  the  zodiacal  light.  Heis  has 
published  the  results  of  his  observations  of  the  zodiacal  light  from 
1847  to  1875 ;  and  Serpieri  is  discussing  carefully  the  observations 
of  Chaplain  /ones,  U.  S.  N.  Mr.  Henry  €.  Lewis,  of  Germantown,  has 
made  an  extended  series  of  zodiacal  li^t  observations.  Wright, 
of  New  Haven,  has  investigated  the  spectrum  of  the  zodiacal  light, 
and  also  the  chemical  constitution  of  meteorites.  This  last  research 
tends  to  establish  more  fully  the  relation  between  comets  and  me- 
teor-swarms. 

The  variable  stars  continue  to  be  observed  by  SchSnfeld,  Schmidt, 
and  others;  and  Schmidt  has  published  during  the  year  many  im- 
p€>rtant  memoirs  on  this  subject.  Schdnfeld's  second  catalogue 
(ICannheim,  1876),  with  its  copious  notes,  is  of  capital  importance 
in  this  subject.  Schmidt  has  detected  a  new  (temporary)  star  in  Oyg- 
niM,  which,  for  a  few  days,  was  of  the  third  magnitude. 

CATALOGUES  OF  STARS. 

Among  others  we  note  the  CoeAt  Survey  List  of  Latitude  Stars, 
2164  in  number.  Moesta,  of  Chili,  publishes  a  second  volume  of 
Santiago  observations,  with  an  important  comparison  of  his  work 
with  that  of  tlie  earlier  observers.  Stone^s  catalogue  of  southern 
stars  has  been  printed  during  the  year.  The  Harvard  College  cat- 
alogue of  873  fundamental  stars  is  noticed  elsewhere.  Gould,  of  Cor- 
doba, has  a  catalogue  of  1^000  southern  stars.    The  third  Radcliffe 
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catalogue  of  4000  stars  is  preparing.  The  Observatory  of  Bmssels 
is  preparing  a  catalogue  of  12,000  stars.  Safford  has  prepared  a  new 
catalogue  of  Standard  Declinations  for  the  Engineer  Department. 

Burnham's  catalogue  of  (about)  10,000  double  stars  has  long  been 
ready  for  the  press ;  but  is  temporarily  delayed,  and  will  be  printed 
in  1877. 

Boss,  of  Albany,  is  preparing  for  the  U.  S.  Northern  Boundary  Com- 
mission a  catalogue  of  490  stars,  which  will  give  standard  positions. 
All  trustworthy  observations  of  each  star  (including  Bradley's)  have 
been  used  and  rigorously  discussed. 

Stone,  of  Cincinnati,  publishes  a  catalogue  of  50  new  double  stars. 

Schonfeld^s  second  catalogue  of  148  variable  stars  has  appeared 
during  the  year. 

MISCELLANEOUS. 

We  note  the  establishment  during  the  year  of  Ednigsberger's  B^ 
pertorium  der  Heinen  und  Angewdndten,  Mathematih^  under  the  editor- 
ship of  Dr.  Leo  Ednigsberger  and  Dr.  Gustav  Zeuner,  of  Dresden. 
This  periodical  will  have  the  novel  feature  of  abstracts  of  works  on 
Astronomy,  Geodesy,  Mathematical  Physics,  etc.,  by  the  authors  of 
the  works  themselves.  The  Analyit  of  Professor  Hendricks,  at  present 
our  only  mathematical  journal,  continues  to  maintain  its  position. 

It  is  understood  that  a  mathematical  journal  is  proposed  to  be 
published  by  the  Johns-Hopkins  University,  under  the  experienced 
editorship  of  Professor  J.  J.  Sylvester. 

The  publication  of  a  selection  of  the  works  of  Bessel,  by  Dr.  Engel- 
mann,  of  Leipzig,  deserves  a  special  mention.  A  similar  compilation 
for  the  works  of  the  elder  Herschel  is  much  to  be  desired. 

The  opening  of  the  Loan  Collection  of  Scientific  Apparatus  at  Lon- 
don has  been  an  event  of  great  importance  during  the  year.  The 
special  features  are  described  in  detail  in  another  place.  The  as- 
tronomical instruments  of  the  Centennial  Exposition  were  mostly  of 
the  ordinary  constructions,  and,  although  exhibiting  well  the  present 
practice  of  field  astronomy  and  geodesy,  presented  few  novel  feat- 
ures. A  good  exhibition  of  optical  glass  was  made  by  Fell,  of  Paris, 
and  Chauce,  of  Birmingham.  The  calculating-engine  of  Mr.  George 
Grant,  of  Boston,  and  some  special  optical  apparatus  and  material, 
were  particularly  noteworthy. 

A  series  of  astronomical  drawings  exhibited  by  Trouvelot,  of  Cam- 
bridge, was  especially  interesting,  on  account  of  the  great  facilities 
at  the  artistes  command  for  viewing  the  objects  represented,  most  of 
them  having  been  examined  with  the  Harvard  College  refiractor  (15 
inches). 

The  progress  of  the  zone  observations  undertaken  by  the  German 
Astronomical  Society,  one  of  the  most  important  works  of  the  de- 
cade, will  be  found  described  in  another  place. 
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METEOROLOGY  AND  TERRESTRIAL 

PHYSICS. 

Bt  CUBVJfiLAKD  ABB8. 

METEOBOLOGY. 

The  most  interesting  feature  in  the  progress  of  meteorology  dur- 
ing the  year  has  been  the  ineieaaing  attention  paid  to  the  deductiye 
atndy  of  atmospheric  moyements,  as  evidenced  by  the  works  of  Blan- 
ford.  Ley,  Hann,  Mohn,  and  Ck>ldberg,  all  of  whom  have  contributed 
to  a  clearer  knowledge  of  the  ratumaie  of  the  winds  and  carrents  of 
the  air.  In  climatology,  we  have  to  record  the  publication  by  the 
ftnithsonian  Institutaon  of  the  temperature  tables  and  the  winds  of 
the  globe.  I^ew  data  have  also  been  published  firom  regions  hitherto 
but  little  known — such  as  the  volume  of  meteorological  observations 
in  the  Amoor  Yalley,  edited  by  Yon  Schrenck,  for  the  8t  Peters- 
burg Academy  of  Sciences ;  the  monthly  barometric  and  other  means 
for  stations  in  the  Argentine  Ckmfederacy,  published  by  Dr.  Gould ; 
the  two  volumes  of  details  of  observations  published  by  the  Oana- 
dian  government. 

Of  daUy  weather  maps,  those  published  by  the  Danish  and  the 
United  States  Weather  Bureaus  have  the  widest  circulation ;  the  foiv 
mer  has  beoi  extended  so  as  to  form  a  continuation  of  the  United 
States  maps.  The  daily  bulletin  of  simultaneous  observations,  taken 
tiuoughout  the  world  at  7.85  AM.,  Washington  time,  has  been  main- 
tained by  the  Army  Signal  Service ;  and  the  specimen  maps  pub- 
lished of  a  weather  chart,  embracing  the  entire  northern  hemisphere, 
abow  that  when  published  lor  every  day,  these  will  mark  a  new 
epoch  in  meteorology. 

We  have  in  the  following  summary  briefly  noticed  some  of  the 
meteorological  events  of  the  year  and  the  publications  that  have 
been  received,  arranging  the  notes,  as  far  as  possible,  in  the  follow- 
ing order,  vis. : 

A.  Meteorological  Societies,  Institutions,  and  Individuals. 

B.  **  Instruments  and  Methods. 

C.  '^  Investigations  and  Results. 

A.  Institiitions  and  Pbbboks. 

At  the  Geographical  Congress  at  Paris  a  letter  of  merit,  being  the 
highest  award  there  recognized,  was  presented  to  the  United  States 
Army  Signal  Service  for  the  perfection  of  its  organization  and  the 
usefulnesB  of  its  works. 
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In  the  annual  review  of  meteorological  work  at  present  in  prog- 
ress in  England,  the  Quarterly  Journal  of  the  Meteorological  Society 
states  that  the  marine  meteorology  of  the  equatorial  regions  of  the 
Atlantic  Ocean,  as  compiled  at  the  Meteorological  Office  in  London, 
may  be  expected  to  be  published  during  the  year,  and  that  upon  the 
completion  of  this  work  the  office  will  proceed  to  the  study  of  the 
meteorology  of  the  neighborhood  of  the  Cape  of  Good  Hope.  The 
office  continues  also  the  collection  of  data  relative  to  the  weather  of 
the  North  Atlantic  Ocean  during  August,  1873,  in  which  month,  it  will 
be  remembered,  the  great  hurricane  occurred  in  Nova  Scotia.  For 
this  purpose  some  280  logs  of  vessels  have  already  been  received. 

The  office  has  also  undertaken  the  investigation  of  atmospherical 
conditions  at  high  altitudes,  and  has  therefore  established  a  station 
at  Settle,  in  Yorkshire,  England. 

The  Scottish  Meteorological  Society  have  set  on  foot  an  inquiry  into 
the  causes  of  the  earliness  or  lateness  of  salmon,  by  means  of  obser- 
vations made  with  thermometers  continuallv  immersed  in  the  rivers 
and  in  the  sea  adjoining  their  months,  and  by  gauging  the  water  of 
the  rivers. 

The  Scotch  Herring  Fishery  Board  have  also  continued  their  in- 
vestigations into  the  connection  between  meteorology  and  the  suc- 
cess of  the  fisheries.  Similar  observations  have  been  continued  in 
America  by  the  co-operation  of  the  Fish  Commissioners  and  the 
Army  Signal  Office. 

The  continuous  photographic  records  of  the  barometer  obtained  at 
the  Qreenwich  Observatory  for  nineteen  years  (1854  to  1878)  are  be- 
ing studied,  by  Professor  Airy,  with  reference  to  the  possible  exist- 
ence of  any  measurable  lunar  atmospheric  tide. 

At  Edinburgh  Professor  Smyth  repeats  the  expression  of  his  con- 
fidence in  the  possibility  of  recognizing  particular  sets  of  lines  or 
bands  in  the  spectrum  of  dayli^t,  which  bands  acquire  a  marked 
prominence  whenever  the  atmosphere  is  charged  with  watery  vapor 
at  high  temperature,  or  whenever  rain  is  imminent  from  the  south- 
east. 

Dr.  E{(ppen,  of  St.  Petersburg,  has,  it  is  stated,  accepted  the  director- 
ship of  the  German  Seewarte,  at  Hamburg,  whose  object  it  is  to  study 
meteorology  on  a  large  scale,  embracing  the  movements  of  the  whole 
atmosphere  of  the  globe,  for  which  work  his  published  memoirs  prove 
him  to  have  a  peculiar  adaptation. 

The  annual  volumes  for  1874  and  1875,  published  by  Professor 
Kingston,  of  Toronto,  show  the  great  attention  paid  to  the  subject 
of  meteorology  in  the  Dominion,  and  the  energy  with  which  the  sys- 
tem is  being  extended.  The  tri-daily  simultaneous  observations  of 
temperature,  pressure,  and  wind  are  published  in  full  for  fourteen 
stations,  and  monthly  means  are  g^vcn  for  numerous  others. 

At  Vienna  the  annual  volume  of  observations  in  Austria  for  1874 
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has  appeared  with  customary  r^^arity.  The  tri-^aily  obeervations 
are  published  in  full  for  ten  stations  of  the  first  class.  Monthly  and 
aminal  means  are  given  for  over  a  hundred  stations  of  the  second 
and  third  classes,  followed  by  a  general  review  of  the  temperature 
and  rainfali  and  by  the  average  temperature  of  each  pentade  of 
the  year,  according  to  Dove's  system,  for  about  a  hundred  and  twen- 
ty stations.  The  magnetic  observations  made  at  Vienna  are  also  given 
in  full.  The  phienologic  observations  are  a  very  prominent  feature 
in  the  Austrian  and  Belgian  climatological  reports,  and  fu-e  given  in 
full  for  thirty-three  stations  and  for  over  one  hundred  plants  in  the 
present  volume. 

The  results  of  observations  on  the  fisheries  made  on  the  Qennan 
coast,  and  their  connection  with  the  physical  peculiarities  of  the  North 
Sea  and  the  Baltic,  have  been  published  at  Kiel  in  monthly  parts, 
which  give,  first,  physical  observations  made  at  ten  stations  on  the 
Baltic  and  seven  on  the  North  Sea  coasts ;  second,  meteorological 
obeervations  made  at  Kiel,  Lubeck,  Westerland,  and  Helgoland ;  and, 
third,  fishery  statistics  for  seven  stations  on  the  Baltic  and  one  on 
the  North  Sea.  The  physical  observations  include  determinations 
of  the  temperature  of  the  water  at  the  surface  and  at  considerable 
depths  below ;  the  height  of  the  water  at  morning,  noon,  and  even- 
ing; its  specific  gravity  at  and  below  the  surface,  and  the  direction 
and  velocity  of  the  current.  The  fishery  statistics  give  the  total  catch 
of  the  five  more  important  kinds  of  fishes,  namely,  herring,  sprat,  bad- 
dock,  flounder,  and  salmon ;  and  also  the  details  of  the  methods  em- 
ployed in  fishing  for  each. 

The  AnndUn  for  1874  of  the  Central  Physical  Observatory  at  St. 
Petersburg  was  published  in  February,  1876,  a  degree  of  promptness 
equaled  only  by  the  punctuality  of  the  publications  at  Greenwich ; 
but  far  more  surprising  when  we  consider  that  the  600  pages  of  the 
present  volume  relate,  not  to  work  done  at  single  stations,  but  at 
ninety  stations  scattered  over  the  Russian  domains.  Such  a  result 
is  certainly  a  high  tribute  to  the  excellence  of  the  system  and 
energy  which  Professor  Wild  has  infused  into  the  great  Russian 
establishment.  A  very  complete  statement  is  given  of  the  pecul- 
iarities of  each  station,  and  the  observations,  which  are  published 
in  full,  as  in  former  years,  are  accompanied  by  a  monthly  and  an- 
nual returns  arranged  very  nearly  according  to  the.  form  of  publi- 
cation recommended  by  the  Vienna  Congress,  an  accordance  which 
will  be  more  perfectly  attained  in  the  succeeding  volumes.  The 
hope  has  been  earnestly  expressed  on  all  sides  that  the  French, 
British,  and  American  meteorological  offices  will  ere  long  take 
steps  to  insure  a  similar  conformity  in  their  climatological  publica- 
tions. 

One  of  the  most  valuable  contributions  to  meteorological  litera- 
ture is  the  Jttpertanum/ur  M^Uoroliogie^  published  by  the  St  Peters- 
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burg  Academy  of  Sciences,  under  the  editorabip  of  Professor  Wild, 
and  which  has  now  reached  its  fifth  yolume.  Professor  Wild  an- 
nounces that  the  Central  Physical  Observatory  at  St.  Petersburg  has 
receiyed  from  the  Grand  Duke  Constantine  an  eligible  piece  of  land 
in  the  imperial  park  near  the  city,  at  Pavlosk,  and  the  necessary  ap- 
propriation of  money  for  the  erection  of  an  auxiliary  meteorological 
observatory. 

The  Imperial  Meteorological  Observatory  at  Tokio,  Japan,  has, 
under  the  direction  of  the  government  surveyor,  Mr.  McVean,  con- 
tinued its  observations,  and  has  published  five  day  means  and  re- 
ports in  the  Yokohama  papers. 

In  addition  to  the  labors  of  Mr.  McVean  at  Yokohama,  it  is  un- 
derstood that  the  Japanese  government  has  taken  some  steps  toward 
the  establishment  of  more  extensive  meteorologic  studies.  On  the 
one  hand  the  Eai-ta^ku-sfai,  or  the  department  for  the  colonization 
and  development  of  Jesso,  determined,  in  1874,  to  establish  eight 
stations  on  that  island,  and  intrusted  the  organization  of  the  whole 
system  to  Professor  G.  J.  Rockwell ;  and,  on  the  other  hand,  the  gen- 
eral government  is  looking  to  the  organization  of  a  system  of  ob- 
servation, and,  as  far  as  possible,  of  telegraphic  reports,  throughout 
Kiphon  and  the  lesser  islands,  under  the  general  supervision  of  the 
department  of  education. 

Professor  Foster,  of  Berne,  Switzerland,  in  presenting  the  report  of 
observations  for  1878  and  1874,  states  that  a  special  meteorological 
observatory  is  now  being  erected  in  Berne,  which  will  attend  espe- 
cially to  the  relations  of  the  atmosphere,  to  agricnlture,  forestry,  and 
hygiene. 

The  Italian  Meteorological  Commission  has  made  an  elaborate  in- 
vestigation and  report,  in  which  certain  regulations  are  recommend- 
ed which  will  secure  almost  perfect  uniformity  among  the  Italian 
observers. 

The  phenomena  of  the  upper  strata  of  the  atmosphere  are  annual- 
ly receiving  increased  attention,  especially  in  France  and  America; 
in  the  former  country  not  only  firequent  balloon  voyages,  but  three 
permanent  mountain  stations  contribute  to  our  knowledge  of  the 
subject ;  in  the  latter  country,  Mr.  A.  S.  King,  the  aeronaut  of  Bos- 
ton, has  continued  to  make  numerous  voyages,  of  which  he  keeps 
careful  record,  and  much  is  anticipated  from  observations  to  be 
made  by  him,  at  Philadelphia,  in  a  captive  balloon.  The  publica- 
tion of  De  Fonvielle's  Af>enture9  Aeriennet  is  an  important  contri- 
bution to  this  subject 

A  report  of  the  British  Royal  Science  Committee  will,  it  is  said, 
probably  result  in  soon  terminating  the  anomalous  and  embarrassing 
position  that  the  London  Meteorological  Office  has  long  occupied  in 
reference  to  the  government. 

Professor  Hinrichs  has  continued  to  collate  and  publish  the  rain- 
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hH  rqMitts  from  namerous  stotions  ia  Iowa.    Predictions  are  also 
made  by  him  as  to  the  probable  weather  for  the  coming  month. 

An  office  for  the  atndy  of  maritime  meteorology  has  been  opened 
at  the  *^  D^pot  des  Cartes  et  Plans  ^'  in  Paris,  under  the  superintend- 
ence of  M.  0.  Ploix. 

Gantierf  <tf  Ctaevm,  haa  taken  especial  pains  to  secure  meteorolog- 
ical obseirations  in  Labrador  from  the  Morayian  missionaries,  and 
has  published  those  made  between  1867  and  1874.  Besides  thes^, 
there  exist  also  some  records  due  to  Lament,  of  observations  about 
1841.  The  original  record  of  obsenrati<Nis  made  by  the  first  mission- 
aries in  Labrador,  from  1776  to  1784,  seems  to  have  been  accidental- 
ly lost  to  science,  until,  in  1878,  it  fell  into  the  hands  of  the  author, 
who  18  engaged  in  preparing  them  for  publication. 

The  Permanent  Committee  of  the  Vienna  Meteorological  Congress 
held  its  third  annual  session  at  Utrecht,  in  June,  1876 ;  it  was  re- 
ported that  almost  perfect  uniformity  had  been  attained  in  the  pub- 
licatioa  of  climatological  statistics  for  purposes  of  international  ex- 
change. With  reference  to  barometric  gradients,  it  was  resolved 
that  they  should  be  expressed  either  on  the  English  scale  of  tenths 
of  an  inch  per  English  mile,  or  on  the  metric  scale  of  millimeters  per 
degree  (69^  statute  miles).  The  next  meeting  of  the  Permanent 
Committee  will  be  held  at  Rome,  September,  1877,  on  the  occasion 
of  the  reassembling  of  the  General  Congress. 

The  Observatory  at  Melbourne  has  published  three  fine  volumes  of 
meteorol<^cal  observations  made  in  1872, 1873,  and  1874  through- 
out the  colony  of  Victoria.  Mr.  Ellery  states  that  he  has  already 
joined  in  the  American  system  of  simultaneous  observations,  which 
is  now  of  world^^de  extent 

The  Director  of  the  Geological  Survey  of  Brazil,  Professor  C.  F. 
Hartt,  writes  that  he  hopes  to  be  able  to  secure  a  proper  attention 
to  meteorology  in  that  important  empire. 

The  Observatory  at  Batavia,  under  Dr.  Bergsma,  has  published  in 
a  large  qnarto  volume  the  hourly  observations  made  Irom  1866  to 
187(K 

B.  Instbuhents  and  Methods. 

The  most  important  event  in  mattera  relating  to  instrumental  me- 
teosology  has  been  the  exhibition  of  the  Scientific  Loan  Collection 
at  the  South  Kensington  Museum,  where  an  almost  exhaustive  array 
of  every  conceivable  form  of  apparatus  for  meteorological  research 
was  presented  for  the  inspection  of  visitors ;  in  connection  with 
these  an  admirable  catalogue  and  a  hand-book  were  published  by 
the  Royal  Science  Commissicm.  In  the  latter  volume,  dissertations 
were  contained  by  eminent  specialists,  that  on  meteorology  by  R.  U. 
Scott.  In  the  same  connection  a  series  of  scientific  conferences  was 
held ;  that  on  meteorology  occupied  three  days,  ending  June  2d, 


xxxii        GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

The  Centennial  Exposition  at  Philadelphia  has  also  been  of  oon- 
siderable  importance  to  American  meteorologists.  There  was  ex* 
hibited  there,  in  active  operation,  the  very  beautiful  and  efficient 
printing  meteorograph,  invented  by  Theorell,  of  Sweden,  as  also  one 
by  Baumhauer,  of  Haarlem. 

Apparatus  by  the  best  European  and  American  makers  was  also 
exhibited ;  especially  noticeable  was  the  complete  display  by  the 
Army  Signal  Office  of  its  own  methods  and  instruments. 

The  general  rules  for  observers  as  recommended  by  the  Vienna 
Congress  of  1873  have  been  very  widely  accepted  by  national  sys- 
tems of  meteorological  observation,  as  shown  by  the  annual  reports 
of  Wild  at  St.  Petersburg  and  Scott  at  London ;  and  especially  in 
the  uniformity  introduced  into  the  publications  of  the  climatological 
observations  at  Vienna,  Christiania,  Copenhagen,  London,  St  Peters- 
burg, and  Constantinople. 

The  aneroid  barometer  has  received  great  attention  of  late  yean, 
and  bids  fair  to  rival  the  ordinary  mercurial  barometer  for  most  pur- 
poses. The  best  instruments  appear  to  be  those  made  by  Naudet 
&  Co.,  of  Paris,  and  Goldschmid,  of  Zurich,  both  of  which  embody 
improvements  that  appear  not  yet  to  have  been  adopted  by  other 
makers. 

The  ordinary  aneroids  have  been  made  the  subject  of  a  rather 
careful  investigation  by  Grassi,  of  Pavia,  who  has  considered  espe- 
cially their  adaptation  to  hypsometric  work.  In  the  course  of  his 
memoir  he  brings  to  light  the  hypsometric  formula  of  St  Robert,' 
which  seems  to  be  but  little  known  outside  of  Italy,  but  which  gives 
quite  as  good  results  as  Ruhlmann^s. 

Professor  Schreibcr,  of  Leipsic,  has  also  paid  much  attention  to 
the  reliability  of  the  aneroid  barometer,  and  maintains  that  with 
proper  care  the  instruments  of  Goldschmid,  Hipp,  and  Naudet  are 
probably  equal  in  reliability  to  mercurial  barometers,  provided  only 
that  a  proper  degree  of  care  be  taken  in  their  use.  Both  kinds  of 
instruments  are,  he  maintains,  essentially  relative,  rather  than  abso- 
lute, in  their  indications ;  both  are  liable  to  serious  accidental  errors  - 
and  changes,  and  both  require  to  be  transported  with  the  same  ten- 
derness. He  especially  criticises  the  too  common  habit  of  reading 
the  aneroid  as  it  hangs  vertically,  and  maintains  that  it  should  bo 
kept  with  its  face  horizontal,  quite  as  carefully  as  a  marine  chro- 
nometer which  is  hung  in  its  gimbals. 

Staff- Engineer  George,  of  the  British  Navy,  proposes  to  refill  a 
mercurial  barometer,  when  used  in  traveling,  at  every  station  occu- 
pied by  the  observer,  and  to  empty  it  before  packing  it  away  for 
transportation.  He  removes  any  bubbles  of  air  that  might  be  likely 
to  remain  in  the  tube,  not  by  boiling  the  mercury,  which  is  both  te- 
dious and  dangerous,  but  by  mechanical  means,  viz.,  the  introduc- 
tion simply  of  a  wire,  to  the  end  of  which  a  feather  is  attached,  the 
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repeated  twirling  of  which  within  the  tube  agitates  the  mercury 
and  dislocates  any  bubbles  of  air. 

Professor  Eedzie,  of  Lansing,  Michigan,  has  made  a  series  of  ozone 
obseryations,  which  are  published  by  the  State  Agricultural  College. 
He  recommends  that  such  observations  be  continued,  and  gives 
the  neceesary  directions.  The  subject  is  one  which  observers  will 
not  consider  to  have  been  satisfiictorily  settled  even  by  the  adverse 
decision  of  the  Vienna  Congress  and  eminent  specialists. 

Mr.  Soott,  of  London,  communicates  to  the  Meteorological  Society 
some  observations,  showing  that,  on  the  average,  the  French  ^*  Ther- 
momtoe  Fronde,"  or  whirling  thermometer,  is  not  a  very  decided 
improvement  upon  the  ordinary  fixed  thermometer,  when  the  latter 
is  properly  sheltered  from  radiations. 

Maris  Davy  has  published,  in  the  Bulletin  of  the  Observatory  of 
Montsouris,  ^l  details  of  all  the  special  apparatus  employed  there 
to  study  the  physics  of  the  atmosphere,  by  which  is  especially  meant 
the  study  of  the  part  played  by  aqueous  vapor,  both  visible  and  in- 
visible. 

Bosanquet  publishes  two  papers  on  the  "Polarization  of  the 
light  of  the  Sky.''  This  obscure  subject  received,  in  1865,  a  new 
interest  from  TyndalFs  observations  on  the  delicate  blue  colors 
and  polarized  light  of  finely  divided  vapor.  Bosanquet  has  now  for 
the  first  time  shown  the  fUll  bearing  of  these  observations  upon  the 
subject  of  atmospheric  polarization.  He  shows  that  the  diminution 
of  the  m&ximum  polarization  from  zenith  to  horizon  may  be  regarded 
as  doe  to  a  small  increase  in  the  mean  size  of  the  particles.  Except 
in  BO  fiu:  as  modified  by  this  circumstance,  the  phenomena  observed 
in  the  sky  should  be  arranged  symmetrically  about  an  axis  drawn 
toward  the  sun,  and  the  neutral  points  of  Brewster  and  Babinet 
become  merely  special  points  in  a  neutral  circle  about  the  sun,  while 
the  neutral  point  of  Arago  bek)ngs  to  a  similar  circle  about  the  ante- 
solar  point  Within  these  small  circles  the  polarization  is  negative, 
except  at  their  centres,  which  ought  theoretically  to  be  the  only 
neutral  points  in  the  sky.  It  is  hoped  that  these  difiKcult  but  ralu- 
able  observations  will  receive  the  attention  they  deserve  on  account 
of  their  bearing  upon  the  moisture  of  the  air.  Bosanquet  has  in  a 
second  memoir,  published  in  the  PhUoiophieal  Magasdne^  given  a 
method  of  constructing  a  polarimeter  especially  adapted  to  these 
delicate  observations. 

Great  interest  has  been  excited  by  the  ingenious  radiometer  in- 
vented by  Mr.  Crookes.  Some  meteorologists  in  Europe  have,  we 
believe,  undertaken  regular  observations  with  the  instrument,  in 
hopes  of  obtaining  thereby  a  measure  of  the  total  radiation  of  the 
son.  In  this,  however,  we  presume  they  are  doomed  to  disappoint- 
ment, since  it  seems  to  have  been  abundantly  demonstrated  that  the 
rotation  of  the  disks  is  due  to  only  a  small  portion  of  the  solar  radia- 
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tioD,  being  merely  a  consequence  of  their  heating  effect.  It  may, 
however,  be  that  the  instrument,  in  a  modified  form,  can  be  used 
as  an  additional  means  of  investigating  the  important  question  of 
the  absorption  of  the  sun's  heat  by  the  atmosphere.  Among  those 
who  have  published  investigations  on  the  jadiometer  may  be  men- 
tioned Poggendorfi;  Carrington,  Reynolds,  Stoney,  Dewar,  and  Tait, 
all  of  whom  maintain  that  the  kinematic  theory  of  heat  fully  ex- 
plains its  motions. 

The  subject  of  solar  radiation  has  been  officially  taken  up  by  the 
Meteorological  Society  of  England,  which  undertakes  to  carry  on 
the  work  begun  by  the  Rev.  F.  W.  Stowe ;  the  society  wiU,  however, 
adopt  the  comparison  of  the  black  with  the  bright  bulb  thermom- 
eter, both  in  vacuo,  instead  of  comparing  the  black  in  racuo  with 
the  maximum  temperature  of  the  air  as  recorded  in  the  shade. 

In  connection  with  this  discussion  a  new  series  of  observations 
has  been  begun,  and  eleven  stations  have  undertaken  observations 
on  the  new  plan,  from  which  interesting  results  must  be  expected. 
Among  these  stations  is  the  observatory  at  Kew,  at  which  the  regis- 
tering sun-dial  invented  by  Mr.  Campbell  is  now  in  action,  it  having 
been  already  in  operation  for  several  years  at  Whitehall.  This  in- 
strument consists  of  a  glass  sphere  set  in  a  wooden  bowl ;  and  the 
effect  of  the  sun  is  measured  by  the  amount  of  wood  charred  by  the 
sun's  action  in  the  course  of  six  months. 

Mr.  Roscoe  appeals  to  the  meteorological  observatories  of  the 
world  to  carry  on  some  systematic  observations  upon  th6  varying 
chemical  intensity  of  the  direct  and  diffused  solar  light.  The  im- 
proved apparatus  devised  by  him  is,  he  states,  as  simple  as  could  be 
wished ;  he  has  made  most  minute  investigations  into  its  errors,  and 
will  undertake  the  determination  of  the  relative  corrections  with 
respect  to  the  apparatus  belonging  to  other  observers,  if  so  derired. 

An  elaborate  work  on  the  source  and  quantity  of  work  done  by 
hot-air  balloons  is  published  by  Papper,who  shows  that  the  applica- 
tion of  air  balloons  heated  by  the  solar  rays,  as  motors,  in  place  of 
our  present  machines  which  use  coal  as  the  source  of  heat  and  work, 
is  not  likely  to  unite  economy  with  moderate  size. 

The  important  hygrometric  studies  of  Dufonr  have  been  continued 
by  him,  and  form  the  basis  of  a  second  memoir  on  hygrometric  diffu- 
sion through  partitions  of  porous  earthenware.  The  results  obtained 
in  his  earlier  researches  are  fully  corroborated,  and  minuter  investi- 
gations have  led  to  still  further  elaboration  of  the  same  complex  sub- 
ject It  would  appear,  however,  that  the  hygrometer  composed  by 
him  originally  may  still  be  relied  upon,  although  each  special  instru- 
ment must  require  careful  investigation  and  comparison  with  the 
standard.  This  hygrometer  being  adapted  to  give  continuous  records 
like  that  employed  by  Bache  at  Philadelphia,  and  being  &r  less 
troublesome  in  its  operation,  may  possibly  come  into  general  use. 
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The  oonection  of  hygiometric  obserratioiis  for  the  altitude  of  sta- 
tions above  sea-level,  .which  is  very  large  at  altitudes  exceeding  a 
few  thousand  feet^  but  which  is  frequently  neglected  by  meteorolog- 
ical observers,  can  be  made  veiy  easily  by  means  of  the  table  pub- 
lished by  Hotier  in  the  last  annual  report  of  the  Commission  du  Pic 
da  Midi 

The  ninth  annual  report  of  the  Warden  of  the  Standards  in  Lon- 
don g^ves,  besides  current  work,  a  special  account  of  the  recent  re- 
verification  of  official  standards  of  weight,  capacity,  and  length. 
Among  the  appendices  a  description  is  given  of  the  new  balance 
desogned  by  Mendel^^f.one  peculiarity  of  which  is  that  it  has  vexy 
short  arms,  although  adapted  to  weigh  large  masses. 

Some  very  interesting  aerodynamic  expenments  have  been  sug- 
gested by  Professor  Tait  in  connection  with  the  dead  heat  arrange- 
ment proposed  by  Sir  William  Thompson  for  delicate  chemical  bal- 
ances. This  arrangement  is  very  sensttite.  to  the  least  current  of  air 
blowing  upon  it,  and  may  be  made  the  means  of  investigating  the 
dimination  of  pressure  that  takes  place  in  a  direction  at  right  angles 
to  any  cuirent  of  air. 

A  series  of  observations  has  been  instituted  by  J.  W.  Osborne, 
of  Washington,  who  has  proposed  that  observers  keep  a  record 
of  the  temperature  and  its  changes  so  far  as  they  are  sensible  to  the 
human  body,  and  can  be  estimated  without  regard  to  thermome- 
ters or  other  instruments.  He  has,  therefore,  provided  a  scale  of 
terms  frodi  one,  which  is  unendurable  cold,  to  twenty,  which  is  un- 
endurable heat.  A  large  number  of  observers  having  volunteered 
to  aaaiat  him  in  Washington  and  its  vicinity,  he  has  been  able  to 
show  that  very  satisfactory  agreements  exist  between  the  estimates 
of  different  observers,  and  that  the  diurnal  and  annual  changes  in 
sensible  temperature  are  well  marked.  From  such  observations  as 
these  he  hopes  to  obtain  an  idea  of  the  relative  climates  of  different 
portions  of  the  world,  so  far  as  they  affect  the  human  system,  more 
satis&ctoiy  than  can  be  deduced  from  the  study  of  ordinary  mete- 
orological and  instrumental  records.  Observers  in  Washington  and 
in  Ohio  have  co-operated  in  this  system. 

Professor  Wild,  of  Bt  Petersburg,  has  introduced  a  new  fonn  of 
siphon  barometer,  which  consists  essentially  of  two  vertical  tubes 
finnly  inserted  into  the  closed  cisterns.  It  is  said  by  him  to  be  more 
accurate  than  the  ordinary  cistern  barometers,  although  also  heavier 
and  more  costly. 

The  same  physicist  has  also  published  a  careful  comparison  of  wet 
and  dry  bulb  thermometera,  observed  both  with  and  without  a  brisk 
artificial  ventilation.  He  finds  the  effect  of  the  artificial  currents 
quite  insignificant  as  regards  the  dry  bulb ;  but  they,  of  course,  low- 
er the  wet  bulb,  and  sufficiently  in  the  summer  time  to  diminish  the 
apparent  humidity.   On  the  average,  however,  he  concludes  that  the 
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ordinary  thermometer  screen,  without  Tentilation,  gives  the  temper- 
ature of  the  air  accurate  to  one  twentieth  of  a  degree  Centigrade. 

Theorell  inyented,  for  the  use  of  the  Swedish  Arctic  Expedition, 
an  anemometer  which  maintained  a  continuous  register  for  the  di- 
rection and  velocity  of  the  wind,  notwithstanding  the  intense  cold 
to  which  it  was  exposed.  A  full  description  of  it  has  been  recently 
published  in  Wijkander's  Memoir,  in  the  12th  volume  of  the  Swed- 
ish Academy. 

The  study  of  solar  radiation  by  the  apparatus  invented  by  Yield 
has  been  prosecuted  by  him  by  means  of  observations  made  on  Mont 
Blanc,  and  at  lower  stations.  He  concludes  the  temperature  of  the 
solar  surface  to  be  about  1500°  Centigrade. 

Dr.  Robinson,  of  Armagh,  has  made  an  important  contribution  to 
anemometry  by  the  publication  of  a  new  analytical  theory  of  his  well- 
known  anemometer. 

Du  Claux  shows  that  mixtures  in  definite  proportions  of  crystal- 
lizable  salts  in  water  deposit  their  crystals  at  very  definite  tempera- 
tures, and  may  therefore  be  used,  in  some  cases,  as  thermometers. 

Jannsen  has,  by  means  of  temporary  apparatus  at  Montmartre, 
been  taking  daily  photographs  of  the  sun.  He  records  that  during 
the  cold  spell  in  France,  the  first  part  of  May,  there  were  no  solar 
spots  visible — a  fact  quite  in  accordance  with  other  investigations, 
according  to  which,  in  high  latitudes,  the  coldest  seasons  occur  when 
few  spots  prevail  on  the  sun. 

Professor  Houston,  of  the  Philadelphia  High  School,  states  that  he 
is  at  work  on  a  proposed  improvement  of  the  barometer,  in  which 
he  hopes,  by  means  of  a  scale  floating  on  the  surface  of  the  mercury, 
to  read  with  greater  ease  and  precision  the  atmospheric  pressure. 

Dr.  Hellmann,  in  his  discussion  of  wind  observations,  suggests  that 
we  need  instruments  which  shall  measure  both  the  vertical  and  the 
horizontal  components  of  the  motion  of  the  wind. 

C.  Inybstioatioss  ahd  'Rebxjuk. 

Professor  Loomis  has  continued  his  contributions  to  American  me- 
teorology, which  have  been  uniformly  published  in  the  American 
Journal  of  Seienee  after  having  been  first  presented  to  the  National 
Academy  of  Sciences. 

In  his  fifth  paper  he  gives  a  collection  of  data  relating  to  hurri- 
canes, and  deduces  for  American  storms  a  connection  between  rain- 
fall and  the  progress  of  storms. 

Maquenne  has  made  an  important  determination  of  the  power  of 
leaves  to  absorb  and  radiate  heat.  His  experiments,  of  course,  were 
conducted  at  temperatures  not  exceeding  120° ;  and  the  radiative 
powers  averaged  from  91°  to  97° ;  while  the  absorptive  powers  va- 
ried from  94°  to  97°,  lampblack  being  adopted  as  the  standard  of 
comparison. 
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Dr.  Hellmann  has  contributed  a  discussion  of  tbe  observatioDS 
made  by  the  Army  Signal  Office  at  Mount  Washington.  He  finds 
the  diminution  of  temperature  with  altitude  agrees  nearly  with  that 
prevailing  in  Central  Europe.  The  diminution  is  most  rapid  with 
northwest  winds,  and  least  rapid  with  southeast  winds. 

In  a  reyiew,  by  Caspari,  of  a  rare  work,  by  Isaac  Yossius, "  De  motu 
Harium  et  Yentorom,''  published  at  the  Hague  in  1668,  it  is  claimed 
that  Yossius  was  the  first  to  definitely  promulgate  the  rule  that  it  is 
the  rising  and  filling  of  the  barometer,  and  not  simply  its  absolute 
height,  that  should  guide  us  in  predicting  the  weather. 

Considerable  light  has  been  thrown  upon  the  formation  and  activ- 
ity of  ammonia  in  the  atmoq>here  by  the  works  of  Schloessing  and 
others,  according  to  whom  the  direct  assimilation  of  simple  gaseous 
nitrogen  by  plants,  and  the  emission  of  ammonia,  is  not  admissible. 
The  fonnation  of  ammonia  is  by  them  attributed  to  the  chemical  ac- 
tion of  ocean  water  upon  the  nitric  acid  carried  into  it  by  rain  and 
rain-water. 

The  effect  upon  the  barometer  of  any  moyement  in  the  air  is  de- 
duced by  Montigny  fitnn  observations  in  the  tower  of  the  cathedral 
at  Anrers.  He  concludes  that  the  barometric  pressure  diminishes 
less  rapidly  during  west  winds,  and  most  rapidly  during  east  winds. 

Ley  finds  that  of  800  storms  passing  near  Great  Britain  during 
nine  years,  the  large  majority  had  a  tendency  to  move  in  directions 
parallel  to  the  trend  of  the  steepest  gpwdients;  thus  when  the  iso- 
bars are  closest  on  the  southeast  side,  the  tangents  trend  toward  the 
northeast,  and  fifty-five  per  cent,  of  these  storms  move  in  the  same 
direction.  He  finds  also  evidences  of  a  less  important  disturbing 
force  tending  to  make  the  depressions  move  toward  the  northeast  by 
east.  It  would  be  interesting  to  compare  Ley's  rules  with  the  be- 
havior of  American  storms.  We  can  see  no  reason  why  they  should 
obtain  for  the  storms  occurring  between  the  Rocky  Mountains  and 
the  Atlantic  coast. 

BJanford^  of  Calcutta,  has  published  a  memoir  on  the  winds  of 
Northern  India,  which  is  a  very  fine  example  of  inductive  reasoning. 
His  object  has  been  to  describe  normal  wind-currents  of  Northern 
India  and  their  annual  variations,  and  to  trace  out  their  origin  and 
causes  in  bo  far  as  these  can  be  discovered  in  the  local  physical 
changes  in  the  atmo^here.  These  causes  are,  of  course,  found  in 
the  variable  moisture  and  heat,  and  the  peculiar  topography  of  India. 
Yery  well  drawn  charts  are  given,  showing  the  relation  between  the 
movements  of  the  winds  and  the  clouds. 

Mr.  Blanford^s  conclnsions  with  regard  to  the  origin  of  the  cy- 
clones of  the  Bay  of  Bengal  apparently  accord  best  with  what  we 
know  of  similar  storms  elsewhere.  "  They  form  in  a  region  of  calms 
or  variable  winds ;  an  area  of  barometric  depression  and  rising  tem- 
perature is  formed  several  days  before  the  cyclone  is  generated ;  cur- 
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rents  of  air  set  in  converging  toward  this  area ;  finally,  if  among 
these  currents  there  rushes  in  a  strong  southwest  or  west-southwest 
current  of  air  saturated  with  moisture,"  this  furnishes  the  required 
abundance  of  vapor,  whose  rapid  condensation  gives  out  the  heat 
required  to  form  and  maintain  a  cyclone,  instead  of  the  small  torna- 
does that  would  otherwise  be  the  only  result. 

In  reference  to  the  relation  between  solar  radiation  and  terrestrial 
meteorology,  Blanford  remarks  that  in  India  both  the  annual  and 
diurnal  changes  in  temperature  are  the  reverse  of  the  changes  in  hu- 
midity ;  it  would  ther^ore  seem  that  throughout  the  world,  since 
there  is  more  water  than  land  surface,  the  principal  effect  of  an  in- 
crease in  the  temperature  of  the  sun  would  be  to  increase  the  quan- 
tity of  moisture  in  our  atmosphere,  and  to  diminish  the  temperature 
of  the  air  at  the  immediate  surfiice  of  the  earth. 

Plants  states  that  he  has  observed  certain  effects  that  go  to  show 
that  the  formation  of  hail  is  due  to  an  electric  discharge  of  low  ten- 
sion accompanied  by  a  gyratory  movement  of  the  electrified  particles 
of  ice. 

Gronemann  has  published  additional  developments  of  his  theory 
of  the  origin  and  nature  of  the  aurora,  which  is  that  it  is  an  electric 
discharge  among  particles  of  cosmic  dust,  clouds  of  which  are  en- 
countered by  the  earth  in  its  annual  course  around  the  sun.  He 
finds  the  explanation  of  the  geographical  distribution  of  the  greatest 
auroral  frequBncy  in  a  zone  lying  between  the  parallels  of  50^  and 
70^  of  north  latitude  to  consist  in  the  relation  between  the  position 
of  the  earth's  axis  and  the  orbits  pursued  by  the  cosmic  dust.  Ac- 
cording to  this  theory  there  may  be  periodical  auroras — one  of 
which  may  possibly  recur  on  the  4th  of  February. 

Fritz  has  compared  the  frequency  of  auroras,  as  recorded  in  his 
great  catalogue,  with  Wolffs  observations  of  the  sun-spots.  He  finds 
that  the  most  important  auroras  agree  accurately  with  the  minima 
of  sun-spots,  and  that  the  great  aurora  period  of  fifty-five  and  a  half 
years  also  agrees  with  five  of  Wolf  ^s  sun-spot  periods :  he  even  thinks 
it  probable  that  a  still  longer  x>eriod  of  two  hundred  and  twenty- 
two  years  may  be  detected  in  the  rocords  of  the  auroras. 

Buys  Ballot  and  Wild  have  published  extensive  researches  upon 
the  distribution  of  atmospheric  moisture  or  relative  humidity  in  Eu- 
rope. The  former  finds  the  data  sufficiently  extensive  to  justify  the 
formation  of  monthly  means  and  corresponding  deviations  from  the 
normal  values ;  he  also  deduces  the  influence  of  altitude  above  sea- 
level,  and  of  latitude,  longitude,  and  the  neighborhood  of  the  ocean. 

Hann  has  published  an  essay  on  the  climate  of  the  Punjab. 
Among  the  many  interesting  items  we  note  that  the  average  range 
of  temperature  in  a  day  is  from  16°  to  20°  Centigrade  at  the  three 
stations  where  observations  have  been  made  for  several  years ;  the 
actual  temperatures  averaged  33°  Centigrade  in  June,  and  10°  Centi- 
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grade  in  January.  The  oomparatLve  dryness  of  the  air  is  seen  from 
the  fiict  that  the  average  humidity  throughout  the  year  is  about  fifty 
per  cent.  The  observations  at  some  of  the  high  stations  seem  to 
suggest  that  the  minimum  temperatures  at  an  altitude  of  7000  feet 
are  possibly  higher  than  the  corresponding  minima  in  the  low  lands. 
Among  the.8tations  showing  a  large  rainfall  we  notice  Eangra,  where 
the  annual  fidl  amounts  to  110  inches,  while  at  Simla  and  Dehra  the 
corresponding  amounts  are  fifty  and  sixty  inches. 

Professor  Langley,  in  an  article  on  the  solar  atmosphere,  gives  the 
results  of  his  measures  of  the  distribution  of  heat  and  light  over  the 
solar  disk ;  the  absorption  of  heat  takes  place,  he  thinks,  principally 
in  a  thin  stratum  at  the  base  of  the  chromosphere.  The  slightest 
change  in  the  solar  atmosphere  has  an  appreciable  effect  on  the  ab- 
sorption, so  that  we  have  here  at  hand  a  sufficient  cause  for  those 
variations  in  solar  heat  that  geological  observations  seem  to  de- 
mand«  The  absorption  is  also  selective,  so  that  the  sun  tends  to 
have  a  bluish  tinge  when  the  absorbing  layer  is  thin,  but  to  have  a 
reddish  tinge  at  other  times,  affording  us  thus  some  rational  hypoth- 
esis whereby  to  explain  the  phenomena  of  variable  stars. 

The  inflaence  of  atmospheric  moisture  upon  the  absorptive  power 
of  the  atmosphere  has  been  further  illustrated  by  Hoorweg,  who  has, 
by  a  renewed  series  of  observations,  conclusively  shown  the  geneial 
correctness  of  TyndalPs  results,  according  to  whom  a  small  percentage 
of  vapor  in  the  atmosphere  increases  enormously  the  absorption  and 
radiation  of  obscure  heaty  and  moderates  terrestrial  climates. 

More  recently  still  Lohse  has,  with  g^at  acumen,  discussed  the 
observations  of  Tyndall,  Magnus,  and  Wild,  and  has  added  an  excel- 
lent investigation  of  his  own,  showing  that  the  effect  of  aqueous  va- 
por is  by  no  means  as  decided  as  maintained  by  Tyndall. 

The  relation  of  warm,  dark  heat  rays  to  hydrogen  and  the  atmos- 
phere has  been  studied  by  Buff^  of  Giessen,  who  has  repeated  a  series 
of  experiments  bearing  on  the  absorption  of  heat  by  the  atmosphere, 
and  concludes  that  hydrogen  is  as  nearly  transparent  to  heat  as  a 
vacuum,  while  dry  air  absorbs  fifty  or  sixty  per  cent,  of  heat  rays. 
The  assumption  of  Tyndall  that  the  power  of  damp  air  to  absorb 
rays  of  heat  coming  from  a  dark  source  exceeds  by  fifteen  to  forty 
per  cent,  the  absorptive  power  of  dry  air  is  incorrect.  It  is  correct, 
however,  to  say  that  such  heat  rays  as  are  not  absorbed  in  dry  air 
can  become  absorbed,  or  do  experience  a  very  s^iaible  diminution 
when  passing  through  damp  air. 

Mendeleff  endeavors,  by  means  of  Poisson^s  equation,  to  arrive  at 
formulffi  by  which  we  may  calculate  the  temperature  of  rarefied  air 
with  a  high  degree  of  approximation.  In  reference  to  the  expansion 
of  air  by  heat,  he  has  shown  that  for  pressures  between  750  and  770 
millimeters  the  coefficient  of  dilatation  of  the  air  is  0.00086843  for  1 
d^;ree  of  Centigrade. 
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An  excellent  contribution  to  our  knowledge  of  the  chromatic  dift- 
persion  of  gaaes  has  been  made  by  Lorenz,  of  Copenhagen ;  and  his 
investigation  of  the  coefficient  of  refraction  of  aqueous  yapor  will 
find  an  important  application  in  the  spectroscopic  study  of  the  at- 
mosphere. 

Hennessey  has  engaged  in  an  elaborate  work  on  the  atmospheric 
lines  of  the  solar  spectrum.  His  observations  were  made  among  the 
outlying  hills  of  the  Himalaya  Mountains  at  an  elevation  of  1700 
feet  In  this  r^on,  near  sunset,  atmospheric  lines  are  remarkably 
well  developed,  and  the  effect  of  aqueous  vapor  is  truly  startling. 
There  can  be  no  doubt  that  in  the  hands  of  skillful  observers  the 
spectroscope  must  become  an  invaluable  meteorological  instrument, 
and  will  perhaps  eventually  give  quantitative  as  well  as  qualitative 
indications. 

Two  very  elaborate  memoirs  are  to  be  found  in  the  official  publi- 
cations of  the  Italian  Meteorological  Office.  One  is  due  to  Denza,  on 
the  distribution  of  rain  and  barometric  pressure  in  Italy ;  the  other, 
by  Ragona,  is  on  the  distribution  of  temperature. 

Professor  Reynolds  has  made  a  further  communication  to  the  Roy- 
al Society  on  the  refraction  of  sound  by  the  atmosphere,  fully  con- 
firming the  positions  previously  advanced  by  himself  and  by  Pro- 
fessor Henry.  Interesting  relations  seem  to  exist  between  these  phe- 
nomena and  the  state  of  the  atmosphere  before  or  during  storms,  etc. 

Jordan,  of  Carlsruhe,  contributes  to  the  theory  of  atmospheric  re- 
fractions an  article  in  the  Aitronomiichs  Nouhriehlen^  in  which  he 
shows  that,  without  making  any  assumption  as  to  the  decrease  of 
temperature  with  altitude,  we  may,  by  a  general  assumption  as  to 
the  curvature  of  the  ray  of  light,  obtain  simpler  tables  and  better 
results  than  by  any  of  the  tables  now  in  use.  Inversely,  then,  the 
average  temperature  of  the  air  can  be  determined  from  refraction 
observations,  as  others  have  done  from  barometric  observations,  and 
thus  valuable  new  meteorological  results  arrived  at. 

An  interesting  paper,  both  in  a  theoretical  and  practical  point  of 
view,  is  that  by  Dr.  Yon  Lang,  of  Vienna,  on  experiments  on  the  fric- 
tion between  water  and  air.  These  experiments  were  made  by 
measuring  the  amount  of  air  drawn  along  after  a  falling  column  of 
water.  The  friction  of  air  slipping  over  the  surface  of  water  and 
causing  it  to  slowly  follow  is  one  of  the  important  elements  in  ter- 
restrial physics,  and  is  directly  involved  in  Von  Lang^s  experi" 
ments,  which  have  also  a  direct  bearing  on  the  origin  of  the  gust  of 
wind  that  precedes  falling  rain  and  hail. 

The  severe  storm  of  March  12, 1876,  has  been  the  subject  of  a 
memoir  by  Quetelet,  according  to  whom  it  was  the  severest  that 
has  been  observed  at  Brussels  since  the  period  of  exact  observa- 
tions at  that  place. 

Montigny  contributes  an  investigation  into  the  law  of  diminution 
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of  pressure  in  the  atmospheric  strata  during  storms,  and  shows  that 
according  to  the  direction  of  the  wind  and  the  condition  of  the 
barometer  as  to  rising  or  falling  very  marked  dcTiations  may  be 
noted  at  moderate  altitades  from  the  normal  distribution  of  press- 
ure. For  instance,  during  easterly  winds  in  Belgium,  the  barometer 
at  the  upper  station  is  low,  during  westerly  winds  it  is  high. 

Yon  Beasold  has  published  a  second  memoir  on  the  phenomena  of 
thunder-storms  in  Europe,  in  which  he  shows  that  there  is  a  pretty 
well  marked  double  maximum  daring  the  summer  months  in  the 
northern  hemisphere,  and  that  these  maxima  are  the  better  distin- 
guished fipom  eaoh  other  in  proportion  as  «ire  go  farther  away  from 
the  equator ;  wherefore  he  suggests  that  they  may  be  considered  as 
due  to  the  existence  of  the  two  summers  of  equatorial  regions,  or,  in 
oUier  words,  that  they  follow  the  two  passages  of  the  sun  across  the 
equator  in  the  course  of  the  year. 

The  diurnal  variability  of  temperature  has  been  investigated  by 
Hann,  who  has  extended  his  observations  to  a  large  number  of  sta- 
tions  scattered  throughout  Europe  and  Asia.  He  shows  that  the 
daily  variability  reaches  its  maximum  in  the  interior  of  North 
America.  A  second  region  of  maximum  is  found  in  Western  Siberia, 
at  a  higher  latitude  than  in  America. 

The  shores  of  the  Caspian  and  Baltic  are  visited  by  storms  of 
fierce  northerly  winds,  precisely  similar  to  the  **•  northers "  of  the 
Texas  and  Mexican  cossts.  A  detailed  study  into  the  phenomena 
\yf  the  Bora,  as  it  is  called,  at  Kovarassisk,  has  been  published  by 
Baron  Wrangell.  According  to  him,  the  violent  winds  that  visit 
this  tine  harbor  acquire  their  force  from  the  fact  that  they  consist  es- 
sentially of  cold  dense  air,  which  descends  the  moantainnrides.  He 
calculates  theoretically  the  violence  of  the  wind ;  and  having  shown 
the  satisfactory  agreement  of  his  formula  with  actual  observation, 
concludes  that  his  explanation  of  its  origin  must  be  accepted,  and 
thence  is  led  to  propose  a  method  by  which  the  harbor  may  be  pro- 
tected, or,  rather,  by  which  the  wind  itself  may  be  diminished,  if  not 
prevented. 

The  movement  of  water  in  rivers  has  been  the  subject  of  a  series 
of  very  extensive  experiments  by  Captain  Allen  Cunningham,  of 
India,  and  his  work  ranks  in  importance  with  that  of  Humphrey 
and  Abbott,  and  the  recent  investigators  in  Europe. 

An  excellent  memoir  has  been  published  by  Dr.  Armicnx  on  some 
results  of  observations  made  on  the  Pic  du  Midi,  and  especially  on 
the  presence  of  red  snow  in  the  Pyrenees,  and  on  the  general  history 
and  condition  of  the  question  as  to  the  exact  nature  of  this  phe- 
nomenon. 

The  formation  of  snow  crystals  has  been  observed  by  Tissandier 
in  a  balloon  ascension :  he  notes  that  a  stratum  of  warm  air  accom- 
panied the  thin  stratum  of  ice  crystals;  the  higher  temperature  was 
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undoubtedly  due  to  the  evolution  of  heat  during  the  formation  of 
snow. 

Van  der  Mennsbragghe  shows  that  every  disturbance  in  the  surface 
of  a  liquid  gives  rise  to  electric  currents,  and  deduces  thence  the 
conclusion  that  the  change  from  invisible  vapor  to  condensed  drops 
of  fog  or  rain  must  affect  the  atmospheric  electricity,  while  the  orig- 
inal evaporation  of  water  from  the  ocean  is  a  constant  source  of 
electric  currents ;  whence  he  frames  a  comparatively  simple  theory 
to  account  both  for  terrestrial  electricity  and  atmospheric  elec- 
tricity. 

Lemstrom  has  developed,  in  the  Qeneva  ArMvUy  his  views  on  the 
nature  and  origin  of  the  aurora.  His  theory  regards  this  as  mainly 
a  terrestrial  phenomenon,  due  to  electrical  discharges  through  the 
upper  regions  of  thin  air  (similar  to  the  discbarges  through  a  Geiss- 
Icr  tube),  and  also  between  this  air  and  the  earth ;  according  to 
him,  the  upper  stratum  of  air  forms  a  great  conductor,  which  is  near- 
er the  earth  in  the  polar  than  in  the  equatorial  regions. 

The  aurora  of  April  7, 1874,  has  been  elaborately  investigated  by 
the  author  in  a  memoir  published  in  the  Annual  Report  of  the  Chief 
Signal  Officer  of  the  Army.  In  a  note  on  the  origin  of  atmospheric 
electricity,  Professor  Tait  states  that  he  has  been  making  a  series  of 
experiments  to  ascertain  the  part  played  by  aqueous  vapor  in  the 
production  of  atmospheric  electricity.  While  water  is  in  the  form 
of  vapor,  it  must  be  electrified  by  contact  with  the  gases  of  the  at- 
mosphere, as  they  are  by  contact  with  each  other.  He  finds  that  the 
precipitation  of  vapor  in  a  receiver,  whether  produced  by  cold  or  by 
exhaustion  of  the  air,  is  always  accompanied  with  a  disengagement 
of  electricity.  Further  experiments  with  receivers  of  very  great  ca- 
pacity are  promised  by  Professor  Tait. 

TERRESTRIAL  MAGNETISM. 

No.  14  of  the  contributions  to  Terrestrial  MagnetLsm,  by  General 
Sir  Edward  Sabine,  is  published  in  Vol.  CLXV.  of  the  London  Philo- 
sophical Transactions.  In  this  be  presents  the  second  half  of  the 
magnetic  survey  of  the  northern  hemisphere,  of  which  the  first  half 
constituted  No.  18  of  his  contributions.  These  two  papers,  taken  to- 
gether with  No.  12,  which  belongs  to  the  southern  hemisphere,  em- 
brace fiilly  three  fourths  of  the  entire  globe.  In  the  present  paper, 
declination,  inclination,  and  magnetic  force  in  British  units,  and  cor- 
rected as  far  as  possible  to  the  epoch  of  1848.6,  are  given  for  all 
available  stations,  arranged  in  four  zones  10°  broad,  from  the  equator 
northward.  A  table  is  also  given,  comparing  the  observations  pub- 
lished by  Sabine  with  the  formul»  and  observations  of  Gauss  and 
Weber. 

The  magnetic  observations  made  at  twelve  of  the  stations  occu- 
pied by  the  Transit  of  Venus  parties  were  conducted  in  accordance 
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with  iDsfcnictionB  emanatiiig  from  the  Obsenratory  at  Btonyhurat,  in 
England.  They  were  continued  for  about  fiye  months  at  intervals 
of  every  two  hoars,  and  will  afford  valuable  data  relating  to  terres- 
trial magnetism. 

The  Bureau  of  Longitudes  at  Paris  has  published  a  map  of  mag- 
netic variations  for  Fmnce,  for  1676,  prepared  by  Mari^  Da^T?  which 
will  hereafter  be  issued  annually  in  connection  with  the  Annuaire 
of  the  bureau. 

Lieutenant  Weyprecht  presents  a  synopsis  of  the  results  of  the 
magnetic  observations  made  by  the  Austrian  Polar  Expedition  un- 
der his  command  in  187^1878,  in  which  he  states  that  declination, 
inclination,  and  total  intensity  are  greater  in  the  regions  traversed 
by  himself  than  as  given  by  Gknerai  Sabine  for  1840-1845,  and  than 
those  computed  by  Erman  and  Petersen  for  1829,  according  to  Gauss' 
formula.  His  observations  of  daily  variation  are  the  only  ones  as 
yet  published  from  arctic  regions,  except  those  made  at  Lake  Atha- 
basks  and  Fort  Simpson.  From  them  it  seems  to  result  that  the 
total  intensity  suffered  little  or  no  variation  in  consequence  of  the 
magnetic  perturbations,  which  latter  affected  only  the  declination 
and  inclination. 

VULCANOLOGY. 

Of  recent  publications  in  reference  to  earthquakes,  we  should  men- 
tion the  two  important  volumes  by  Schmidt,  at  Athens,  one  of  which, 
^  Studies  on  Earthquakes,"  affords  the  best  collection  extant  of  sta- 
tistics of  this  phenomenon  and  its  relation  to  the  moon,  the  baromet- 
ric pressure,  etc.  The  second  volume,  ^^  Studies  upon  Volcanoes,''  is 
especially  devoted  to  Santorin,  Vesuvius,  Baie,  Stromboli,  and  Etna. 
In  his  observations  upon  these  volcanoes,  Schmidt  has  combined  the 
accuracy  of  an  astronomer's  studies  with  the  caution  of  the  true  in- 
vestigator. 

Serpieri  has  subjected  to  a  detailed  study  the  observations  of  earth- 
quakes that  have  been  made  in  Italy  by  means  of  delicate  pendulum 
seismometers.  According  to  Alexis  Perry,  Serpieri's  memoir  is  one 
of  the  most  important  that  has  lately  appeared  on  this  subject. 

Pictet  has  communicated  to  the  Society  of  Physical  Sciences  at 
(Geneva  the  results  of  his  experiments  made  in  Egypt  on  the  propa- 
gation of  the  heat  rays  of  the  sun  through  different  substances,  espe- 
cially sand.  He  had  proposed  to  himself  to  verify  the  idea  suggested 
by  Sorat,  that  the  sand  acted  somewhat  like  a  sheet  of  glass ;  that  is 
to  say,  that  it  was  diathermanous  for  luminous  heat,  and  atherma- 
nous  for  obscure  heat.  Pictet  has  found  that  in  the  diurnal  changes 
of  temperature  a  much  greater  accordance  takes  place  between  the 
sand  and  the  glass  than  other  substances,  like  wood  or  coal,  even 
when  these  two  latter  have  been  painted  the  color  of  sand. 

Mohr  shows  that  the  observations  of  temperature  in  the  artesian 
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well  at  Sperenberg  conclnsiyely  demonstrate  that  as  we  descend 
into  the  earth  the  rate  of  increase  of  the  temperatore  steadily  dimin- 
ishes, and  that  therefore,  at  a  given  depth,  the  temperature  must  be- 
come stationary.  It  follows  that  the  origin  of  the  internal  heat  of 
the  earth  is  to  be  looked  for,  not  in  the  presence  of  an  internal  molt- 
en nucleus,  but  in  the  chemical  or  other  action  going  on  in  the  strata 
themselves.  This  result  is,  however,  ably  controverted  by  Dunker 
and  Moesta. 

In  the  Annual  of  the  Imperial  Qeological  Institution  at  Vienna  we 
find  an  essay  on  springs  and  their  formation,  by  Dr.  E.  Tietse. 

The  study  of  the  internal  heat  of  the  earth  is  much  facilitated 
by  lists  of  thermal  springs,  such  as  that  compiled  by  Dr.  Gilbert,  of 
Professor  Hayden's  Survey,  and  published  officially  by  him.  The 
connection  between  the  thermal  springs  and  the  disturbed  or  un- 
disturbed condition  of  geological  strata  is  clearly  shown  by  the 
chart  which  accompanies  Mr.  Gilbert^s  paper. 

The  submarine  explosion  at  Hell-gate,  under  the  direction  of  Gen- 
eral Abbott,  was  taken  occasion  of  for  measuring  the  velocity  with 
which  the  shock  was  communicated  through  the  earth.  Four  deli- 
cate seismometers  were  established  at  stations  distant  respectively 
5,  9,  8,  and  13  miles.  The  velocities  of  transmission  for  the  cor- 
responding stations  were  respectively  89, 45, 83,  and  58  hundred  feet 
per  second.  The  shock  received  at  each  station  was  of  the  nature 
of  a  continued  vibration,  and  not  a  short,  sharp  one.  The  observers 
at  the  stations  lay  upon  the  ground  and  listened  to  the  rumbling  of 
the  earth,  which  occurred  simultaneously  with  the  sound.  The  dis- 
cordant determinations  of  the  velocity  probably  should  be  attributed 
to  the  various  natures  of  the  strata  of  rock  and  earth  through  which 
the  sound  was  transmitted. 


nmUSTKIAL  FB06KESS  DUBINO  THE  TBAB  1876.      xlv 


PHYSICS. 
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The  progress  in  physical  science  h&s  been  fhlly  tip  to  that  of  pre- 
yious  years.  In  Oeneral  Phynes^  Oroya  has  suggested  a  most  excel- 
lent experiment  for  showing  the  relation  of  heat,  electricity,  and 
mechanical  work  to  each  other.  The  apparatus  used  is  a  Clamond 
thermo-battery,  a  Gramme  magneto-electric  machine,  and  a  coil  of 
platinum  wire  inclosed  in  a  glass  globe.  First,  if  the  wire  coil  be 
attached  to  the  battery  alone,  the  heat  from  the  gas  flame,  trans- 
formed into  electricity  by  the  battery,  reappears  as  heat  in  the  ex- 
ternal circuit.  Second,  if  the  Gramme  machine  be  put  in  the  circuit 
in  place  of  the  coil,  the  electricity  dereloped  by  the  heat  is  trans- 
formed into  mechanical  work,  and  the  machine  acts  as  a  motor. 
Third,  if  both  coil  and  machine  are  put  in  circuit,  heat  is  produced 
in  the  coil,  and  work  in  the  machine.  But  if  now  the  machine  be 
stopped,  the  incandescence  of  the  wire  is  increased ;  as  it  gradually 
acquires  velocity  again,  the  glow  of  the  wire  is  reduced.  The  ex- 
penditure of  heat  necessary  to  produce  a  given  quantity  of  work  is 
thus  made  evident  to  the  eye.  Finally,  if  the  machine  be  turned  by 
hand  in  the  direction  of  its  previous  rotation,  the  incandescence  of 
the  wire  diminishes,  until  Anally  a  velocity  is  reached  at  which  the 
wire  no  longer  glows  at  all.  But  if  the  rotation  be  in  the  opposite 
direction,  the  incandescence  increases  until  the  wire  fuses.  The  ad- 
ditional energy  introduced  appears  as  heat. 

Ettingshausen  has  made  an  ingenious  use  of  the  stroboscopic 
method  of  Mach  for  the  purpose  of  studying  the  uniformity  of  mo- 
tion of  rotating  bodies.  The  rotations  compared  were  obtained 
with  an  electro-magnetic  motor  with  Helmholtz^s  regulator  and  an 
accurately  constructed  clock-work.  The  former  of  these  gave  the 
most  uniform  motion. 

Another  noteworthy  event  has  been  the  presentation  to  the  Royal 
Society  of  a  paper  by  C.  W.  Siemens,  describing  an  instrument  to 
which  he  gives  the  name  of  bathometer,  and  by  which  the  depth  of 
water  at  any  point  in  the  ocean  may  be  ascertained  by  simple  in- 
spection, without  the  use  of  a  sounding-line.  It  consists  of  a  vertical 
column  of  mercury  inclosed  in  a  steel  tube  having  cup-like  exten- 
sions at  its  ends.  The  lower  end  is  closed  by  a  corrugated  steel 
diaphragm,  the  weight  of  mercury  resting  upon  it — which  is  of 
course  afEected  by  the  force  of  gravitation — beiiig  balanced  in  the 
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centre  of  the  diaphragm  by  the  elastic  force  of  four  carefally  tem- 
pered steel  springs — which  is  independent  of  any  variation  of 
gpuvity.  Being  open  to  the  atmosphere  both  aboTC  and  below ,  the  in- 
strnment  is  unaffected  by  yariations  in  the  pressure  of  the  air.  The 
peculiar  form  of  the  column  was  given  to  it  in  order  to  render  the 
instrument  parathermal,  or  independent  of  temperature.  The  read- 
ing is  effected  either  by  electric  contact  or  by  means  of  a  spiral 
graduated  tube  fixed  on  the  top  of  the  instrument,  and  communi- 
cating with  the  space  above  the  mercury,  which  contains  a  liquid 
of  less  density  partially  filling  the  tube.  The  graduations  are  em- 
pirical, since  this  is  much  easier  than  calculation.  Experiments  in 
the  Faraday  with  Sir  William  Thomson^s  sounding-line  gave  82 
fathoms  at  12,  204  fathoms  at  1.08  P.M.,  and  69  fathoms  at  2.20 ; 
the  bathometer  showed  82, 218,  and  78. 

In  Mtekanieg^  Kimball  has  published  the  results  of  some  experi- 
ments made  by  him  to  ascertain  whether  the  coefficient  of  sliding 
friction  is  constant  at  all  velocities,  as  it  is  ordinarily  stated  to  be,  or 
whether  it  varies  inversely  as  the  velocity,  as  certain  practical  results 
seem  to  render  probable.  The  figures  given  show :  (1)  that  with  a 
given  inclination  of  the  plane,  the  coefficient  of  friction  decreases 
as  the  velocity  increases,  rapidly  at  first,  but  more  slowly  after- 
ward ;  (2)  with  the  same  velocity,  the  coefficient  of  friction  is  great- 
er the  greater  the  inclination  of  the  plane,  within  the  limits  of  the 
experiments ;  (3)  that  the  coefficient  of  friction  in  each  experiment 
tends  toward  a  constant  quantity ;  and  (4)  this  constant  seems  to  be 
the  same  in  each  experiment. 

The  same  physicist  has  studied  the  changes  produced  in  the 
physical  properties  of  steel  by  tempering.  He  finds  (1)  that  the 
modulus  of  elasticity  decreases  as  the  hardness  of  the  steel  increases ; 
(2)  that  the  increase  of  deflection  in  a  given  time  is  greater  the 
harder  the  steel ;  (8)  that  the  immediate  set  increases  with  the 
hardness  of  the  steel ;  and  (4)  that  a  bar  recov^v  from  a  temporary 
set  with  greater  rapidity  the  harder  it  is. 

The  process  of  M.  De  la  Bastie  for  hardening  glass  has  met  with 
a  formidable  rival.  F.  Siemens,  the  well-known  Dresden  mann&ct- 
urer,  has  patented  a  ifiethod  of  hardening,  tempering,  and  press- 
ing glass  all  at  the  same  time.  Instead  of  plunging  the  softened 
glass  in  a  bath  of  cold  oil,  the  molten  glass  is  run  into  suitable 
moulds,  and  while  still  highly  heated  is  squeezed,  the  moulds — 
which  are  generally  of  metal — having  the  effect  of  giving  the  nec- 
essary cooling.  For  blown  glass,  shells  or  casings  of  platinum  are 
made,  and  these  are  transferred  to  the  mould  together  with  the 
glass. 

Lawrence  Smith  has  devised  a  simple  form  of  compensating  pen- 
dulum, founded  on  the  considerable  expansibility  of  hard  rubber  or 
vulcanite  by  heat.    The  seconds  pendulum  he  uses  consists  of  a 
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iteel  lod  6  mm.  in  diameter,  over  the  lower  end  of  which  is  paseed  a 
tabe  of  Tuicanite  25  mm.  in  diameter  and  165  mm.  long,  secured  by 
an  adjusting  screw  at  the  lower  end  of  the  pendulum  rod.  A  brass 
bob  6d  mm.  in  diameter  and  156  nmi.  long  slides  over  this  Tulcanite 
tube,  and  rests  upon  its  top.  The  upward  expansion  of  the  yulca- 
nite  should  be  equal  to  that  of  the  steel  rod  and  the  bob  downward. 
The  coefficient  of  expansion  for  1°  Centigrade  of  the  vulcanite  was 
0.000079865. 

Cailletet,  who  has  been  working  upon  the  problem  of  chemical 
action  under  high  pressures,  has  contrived  a  simple  form  of  pressure 
gauge,  founded  on  the  compressibility  of  glass.  By  experiment  he 
proved  that  a  cylindrical  glass  reservoir  suffers,  when  compressed,  a 
diminution  of  volume  exactly  proportional  to  the  pressure  exerted. 
Tbe  new  manometer  consists,  therefore,  of  a  large  glass  thermometer, 
with  a  cylindrical  bulb  containing  either  a  colored  liquid  or  mercu- 
ry, and  inclosed  in  a  cavity  in  a  steel  reservoir,  communicating  by 
a  brass  tube  with  the  apparatus  in  which  the  pressure  is  to  be  meas- 
ured. To  maintain  the  temperature  constant,  the  whole  apparatus 
IB  placed  in  melting  ice  during  use.    The  indications  are  reliable. 

Parish  has  described  a  simple  form  of  balance  for  taking  specific 
gravities  of  solids,  constructed  somewhat  like  a  common  form  of 
letter  scale,  with  unequal  aims,  the  substance  being  placed  in  a  pan 
(which  can  be  immersed  in  water)  at  the  end  of  the  shorter  arm, 
while  the  longer  is  graduated  directly  to  give  the  specific  gravity. 

Schott  has  examined  the  character  of  the  crystallizations  which 
are  produced  in  common  glass  under  various  conditions,  with  a  view 
to  elucidate  the  chemical  character  of  glass  itself. 

Nipher  has  published  a  paper  on  the  variation  in  the  strength  of 
a  muscle,  in  which  he  calls  attention  to  the  fact  that  after  the  rela- 
tion of  the  strength  of  a  muscle  to  the  dynamical  work  of  exhaustion 
has  been  determined,  its  strength  at  any  time  is  easily  found  by 
measuring  the  dynamical  work  of  exhaustion.  He  also  finds  that 
the  coefficient  of  power  of  a  muscle  per  square  centimeter  of  its 
section  is  very  variable  ;  so  that  the  work  a  muscle  can  do  depends 
not  alone  upon  its  size,  but  also  upon  its  quality. 

Victor  Meyer  has  devised  a  simple  and  very  effective  method  of 
determining  the  solubility  of  salts  in  solvents,  which  is  rapid  and 
accurate,  whatever  be  the  temperature  at  which  the  solubility  is 
taken. 

Ifeunier  has  observed  a  quartzose  sandstone  from  the  vicinity  of 
Oraay,  Department  of  Seine-et-Oise,  France,  perforated  through  and 
through  by  the  roots  of  trees.  The  grains  of  quartz  are  held  togeth- 
er by  a  calcareous  cement,  which  is  the  material  upon  which  the 
carbonic  gas  exhaled  by  the  roots  has  exerted  its  solvent  action. 
These  roots  were  those  of  the  elm,  and  were  of  all  sizes,  from  a  cen- 
timeter  and  more  to  less  than  a  millimeter  in  diameter.    The  author 
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thinks  that  possibly  in  this  way  roots  may  insinoate  themselTes  into 
rocks  &r  anterior  in  age,  and  thus  be  regarded  as  much  older  than 
they  really  are. 

Lesooeur  has  studied  the  influence  of  chemical  character  upon  the 
gyratory  motions  which  are  observed  whenever  certain  substances, 
such  as  camphor,  for  example,  are  placed  on  the  surface  of  pure 
water.  He  has  obtained  the  result  with  the  acids  belonging  to  the 
fatty  series  and  with  many  of  their  acid  salts,  though  only  in  a 
slight  degree  with  normal  salts.  A  fragment  of  glacial  acetic  acid, 
for  example,  moves  very  actively  on  water  and  dilute  acetic  acid, 
but  not  on  the  concentrated  acid  or  on  mercury.  So  also  of  propi- 
onic, butyric,  and  valeric  acids. 

May  has  published  a  memoir  on  hydrodi&sion,  or  the  diffusion 
of  a  heavier  liquid  into  water,  in  which  he  gives  experimental  and 
mathematical  evidence  to  sustain  the  hypothesis  of  Fick — or  a  mod- 
ification of  it— that  the  passage  of  a  dissolved  substance  from  one 
solvent  to  a  second  proceeds  according  to  the  theorem  which  Fou- 
rier established  for  the  passage  of  heat  along  a  conductor. 

Guthrie  has  investigated  the  conditions  of  production  of  station- 
ary liquid  waves  in  both  circular  and  rectangular  troughs,  intend- 
ing therefrom  to  deduce  the  velocity  of  wave  progression  from  the 
frequency  of  the  recurrence  of  a  given  phase  in  the  same  place. 
With  circular  troughs  he  noticed  that  with  binodal  motion — i.«., 
motion  produced  by  oscillations  at  the  centre — the  number  of  vibra- 
tions is  independent  of  the  amplitude  and  of  the  temperature ;  that 
the  normal  rate  of  pulsation  is  not  reached  unless  there  is  a  depth 
of  at  least  six  inches;  that  the  chemical  nature  of  the  liquid  is  with- 
out effect  on  the  rapidity  of  oscillation;  that  the  rapidity  of  progres- 
sion of  such  waves  varies  directly  as  the  square  root  of  the  wave 
length ;  and  that  the  nodal  line  of  such  circular  waves  is  one  sixth 
of  the  diameter  from  the  circumference.  Hence  it  follows  that  a 
wave  a  meter  long  would  travel  83.07  meters  a  minute,  or  a  little 
more  than  three  miles  an  hour. 

Marey  has  published  a  valuable  memoir  on  the  movements  of 
liquid  waves  in  elastic  tubes,  in  which  are  given  the  results  of  experi- 
ments made  to  elucidate  the  circulation  of  the  blood,  particularly 
with  reference  to  the  character  of  the  pulse  as  determined  with  the 
author's  well-known  sphygmograpb.  By  means  of  a  very  ingenious 
little  apparatus  called  an  explorator,  several  of  which  are  placed 
along  the  length  of  the  tube  through  which  the  wave  moves,  com- 
pressed air  is  made  to  move  a  style  at  the  instant  the  wave  passes. 
This  style  records  the  movement,  both  in  time  and  in  form,  upon  a 
blackened  cylinder,  whose  surface  moves  twenty-eight  centimeters 
per  second.  The  author's  conclusions  from  these  experiments  have 
a  high  physiological  importance. 

The  same  author  has  contrived  an  ingenious  dial  log  for  vesselSi. 
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by  which  the  speed  of  a  vessel  at  any  given  instant  may  be  ascer- 
tained by  inspection.  It  consists  of  two  corragated  circnlar  boxes 
like  those  used  in  aneroid  barometers,  but  not  exhausted,  the  one 
aide  of  each  of  which  communicates  with  a  tube  passing  into  the  wa- 
ter. These  two  tubes  are  bent  at  right  angles  at  their  lower  ends,  and 
face  opposite  ways.  Hie  inside  &ces  of  the  boxes  are  connected  by 
means  of  a  rod  having  rack- work  upon  it,  into  which  gears  a  pinion 
upon  the  arbor  of  an  index  hand.  Should  the  pressure  in  one  box 
be  different  from  that  in  the  other,  the  rod  would  move,  and  the  in- 
dex toa  But  whatever  the  absolute  variation  of  pressure,  provided 
it  is  the  same  in  both  boxes,  no  effect  is  produced  on  the  diaL  By 
means  of  connecting  tubes  and  an  aspirator,  the  whole  apparatus  is 
filled  with  water.  Then  it  is  unaffected  by  the  vessel's  pitching 
and  tossing,  and  indicates  only  the  speed  with  which  she  passes 
through  the  water.  By  simple  means  it  may  be  made  self-record- 
ing. 

Bomiliy  has  studied  the  action  of  a  current  of  air  or  steam  in 
drawing  into  its  course  the  surrounding  air,  using  for  this  purpose 
various  fonufl  of  openings  and  ajutages.  The  same  results  were  ob- 
tained with  air  and  steam,  tiie  maximum  pressure  in  the  receiver  be- 
ing obtained  when  the  receiving  cone  has  an  angle  of  5®  to  7°,  the 
base  directed  away  from  the  jet.  This  latter  is  placed  at  a  distance 
from  it  determined  by  making  the  jet  the  apex,  and  the  opening  of 
the  receiving  tube  the  base  of  a  cone  of  15°.  Then  the  quantity  of 
air  drawn  in  is  directly  as  the  diameter  of  the  two  openings  (of  the 
Jet  and  receiving  cone);  the  velocity  is  in  the  inverse  ratio;  the 
pressure  is  inversely  as  the  section  of  the  receiving  tube,  the  abso- 
lute pressure  varying  according  as  the  receiver  is  opened  or  closed. 
He  has  also  observed  that,  using  a  receiver  with  thin  walls,  if  the 
jet  be  removed  only  a  few  millimeters  from  it,  and  directed  not  into 
the  opening  of  this  receiver,  but  just  outside  of  it,  and  upon  the  wall 
itself,  a  maximum  of  pressure  is  produced  more  than  double  of  that 
obtained  when  the  jet  enters  the  orifice.  Using  a  jet  provided,  like 
the  receiver,  with  lateral  walls,  there  is  no  longer  a  pressure,  but  an 
aspiration  produced,  even  at  considerable  distances. 

Penaud  has  presented  to  the  French  Academy  an  important  mem- 
oir on  aviation,  in  which  he  describes  his  new  apparatuses  for  me- 
chanical flight.  He  divides  the  systems  of  aviation  already  proposed 
into  three  classes :  helicopters,  aeroplanes,  and  orthopters.  In  the 
first,  screw-propellers  with  nearly  vertical  axes  constitute  the  sus- 
taining power ;  in  the  second,  the  surfaces  are  nearly  plane,  inclined 
sli^tly  to  the  horizon,  and  the  apparatus  is  propelled  by  screws ; 
the  third  are  furnished  with  organs  whose  surfaces  have  nearly  ver- 
tical and  alternating  movements.  In  1870  one  variety  of  helicopters 
was  constructed  which  would  rise  to  a  height  of  fifteen  meters,  and 
remain  in  the  air  for  twenty  seconds.    In  1871  an  aeroplane  was 
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presented  to  the  Society  of  Aerial  Navigation,  which  was  most  snc^ 
cessfal.  But  a  year  later  a  mechanical  bird  was  produced  which  es- 
sentially solved  the  problem. 

Moreau  has  made  a  series  of  experiments  to  determine  the  precise 
function  of  the  swimming-bladder  of  fishes.  He  shows  very  ingen- 
iously that  fishes  which  possess  such  a  bladder  undergo  variations  of 
internal  pressure,  and  hence  that  they  do  not,  as  is  generally  stated, 
make  use  of  muscular  power  to  preserve  their  density  unaltered  when 
this  pressure  changes.  The  function  of  the  swimming-bladder,  then, 
in  Moreau's  opinion,  is  to  enable  the  fish  to  adapt  itself  to  all  depths, 
not  by  a  mechanical  action  exerted  upon  this  by  means  of  its  mus- 
cles, but  solely  by  changing  the  quantity  of  air  which  is  contained 
in  this  organ. 

Wagner  has  made  an  investigation  of  the  accuracy  of  the  results 
obtained  with  the  effusion  apparatus  of  Schilling  for  determining 
the  density  of  gases.  Three  perforated  platinum  plates  were  used, 
having  holes  of  different  sizes.  With  coal  gas  the  density  was  0.4G 
with  the  largest,  0.47  with  the  mean,  and  0.48  with  the  smallest 
opening.  Oxygen  gave  1.21, 1.08,  and  1.21  under  these  conditions, 
the  true  density  being  1.10.  Hydrogen  gave  0.22, 0.20,  and  0.23,  its 
actual  density  being  0.069.  Carbonic  acid  gave  1.61, 1.86, 1.86,  in- 
stead of  1.52.  For  gases  other  than  coal  gas,  therefore,  the  method 
is  inaccurate.  And  even  for  this  the  variation  from  the  actual  den- 
sity, as  determined  by  the  balance,  was  0.08,  a  value  of  great  impor- 
tance so  &r  as  the  illuminating  power  is  concerned. 

Lecoq  de  Boisbaudran  has  proposed  a  simple  form  of  cock  for  gas 
or  water.  In  the  middle  of  a  piece  of  small  glass  tube  a  plug  is 
firmly  fixed,  and  a  hole  is  bored  into  the  tube  on  each  side  of  it. 
A  short  piece  of  larger  tube  is  taken,  a  cork  thrust  into  it  about 
half  its  length,  bored  to  receive  the  first -mentioned  tube.  This 
cork  has  a  lateral  opening.  Both  ends  of  the  larger  tube  are 
closed  with  corks,  the  smaller  passing  through  them.  If  now  the 
hole  in  the  smaller  tube  be  opposite  the  lateral  opening  in  the  cork 
within  the  larger  tube,  there  will  be  a  free  flow  of  water  or  gas 
through  the  whole ;  but  by  rotating  the  tubes  half  round,  the  open- 
ing in  the  tube  is  closed  by  the  cork,  and  the  flow  ceases. 

ACOUSTICS. 

Mercadier  has  published  the  results  of  his  experiments  on  the  vi- 
bration of  steel  forks,  irom  which  he  concludes,  first,  that  the  number 
of  vibrations  of  such  forks,  other  things  being  equal,  is  independent 
of  their  breadth ;  second,  that  the  number  of  vibrations  is  directly 
as  the  thickness ;  and,  third,  that  this  number  is  inversely  as  the 
square  of  the  length.  These  results  are  in  complete  accordance  with 
those  calculated  from  the  theory  of  elasticity  in  solids.  With  re- 
gard to  the  amplitude  of  the  vibration  as  affecting  its  isochronism, 
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the  author  concludes,  first,  that  the  Tibrations  of  a  fork  are  not  ab- 
solutely isochronous,  the  duration  of  its  period  varying  with  the  am- 
plitude and  the  temperature ;  second,  that  consequently  any  chro- 
nographic  inatrument  can  give  comparable  results  at  different  times 
only  if  the  temperature  and  the  amplitude  remain  the  same ;  and, 
third,  that  if  the  amplitude  does  not  exceed  three  or  four  mUlime- 
ters,  and  if  the  temperature  yaries  but  slightly,  the  number  of  peri- 
ods per  second  may  be  exact  to  0.0001  nearly. 

Mayer  has  given  in  Jfatiure  some  notes  of  remarkable  experiments 
in  acoustics  on  the  obliteration  of  one  sound  by  another.  He  finds 
that  the  ticking  of  a  clock,  for  example,  completely  obliterates  the 
ticking  of  a  watch  at  the  periods  of  coincidence,  the  intensity  of  the 
clock  ticks  which  effect  this  obliteration  being  three  times  that  of 
the  watch  ticks.  Moreover,  he  observes  that  a  sound  can  not  oblit- 
erate another  lower  in  pitch  than  itself— a  result  of  great  physiolog- 
ical significance.  These  facts  the  author  applies  to  orchestral 
music,  and  shows  that  this  obliteration  of  higher  by  lower  sounds 
should  and  does  seriously  mar  the  intended  effect  of  the  music,  and 
hence  that  the  study  of  its  conditions  is  necessary  in  musical  com- 
position* 

The  same  physicist  has  published  a  preliminary  note  on  two  new 
methods  of  research  in  acoustics,  in  which  he  asks  the  privUege  of 
being  permitted  to  develop  them.  The  first  is  a  plan  for  the  deter- 
mination of  the  relative  intensities  of  sounds  of  the  same  pitch. 
This  is  effected  by  placing  a  loose  membrane  any  where  between 
the  centres  of  origin  of  two  sounds  of  the  same  pitch,  and  perpen- 
dicular to  the  line  joining  them,  and  then  by  any  device  determin- 
ing the  position  where  the  membrane  ceases  to  vibrate.  The  instru- 
ment he  calls  a  phonometer.  The  second  is  a  method  for  detei^ 
mining  the  direction  of  sounds.  It  consists  of  a  membrane  capable 
of  being  moved  in  any  azimuth,  and  which  can  therefore  be  placed 
at  right  angles  to  a  sonorous  wave  front.  When  it  reaches  this  po- 
sition it  can  not  vibrate,  since  the  impulses  are  alike  on  the  two 
aides.  To  increase  the  aural  parallax,  two  resonators  may  be  used  at 
the  ends  of  a  horizontal  rod. 

Dvor&k  has  studied  certain  attractions  and  repulsions  observed  in 
the  vidnity  of  sonorous  bodies  when  they  are  vibrating.  If,  for  ex- 
ample, a  rod  of  wood  be  made  to  vibrate  slowly,  and  a  snuU  square 
of  paper  suspended  by  a  silk  filament  be  moved  slowly  around  it, 
the  surface  of  the  paper  being  preserved  vertical,  it  will  be  noticed 
that  in  certain  positions  there  will  be  attraction,  and  in  certain  oth- 
ers repulsion  of  the  paper.  The  author  attributes  these  movements 
to  currents  of  air  generated  by  the  vibrating  mass,  and  proves  his 
theory  by  a  number  of  highly  interesting  experiments. 

H&ller  has  experimented  to  determine  the  pitch  of  the  notes  given 
by  transversely  vibrating  rods  of  gypsum  when  dry  and  when 
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moistened  with  Tarious  liquids.  His  results  show  (1)  that  the 
changes  in  tone  produced  by  the  absorption  of  liquids  are  also  ac> 
companied  by  a  variation — ^actually  a  decrease — in  the  coefficient 
of  elasticity ;  this  effect  is  most  marked  with  water,  less  with  alco- 
hol, and  still  less  with  oil ;  and  (2)  the  Tariations  of  tone  of  the 
various  rods  when  wet,  in  comparison  with  a  dry  rod,  follow  a 
definite  law,  a  comparison  of  the  condition  of  such  a  rod  when 
it  has  taken  up  a  liquid  showing  a  change  in  its  modulus  which 
is  quite  definite  in  amount,  and  depends  only  on  the  liquid  em- 
ployed. 

Bosanquet  has  communicated  to  the  Musical  Association  a  second 
paper  on  temperament,  or  the  proper  division  of  the  octave,  in  which 
he  considers  carefully  all  that  has  been  done  in  the  subject,  and  sug- 
gests a  plan  of  his  own  for  the  purpose.  To  test  the  question,  he 
has  had  a  harmonium  constructed  with  a  compass  of  only  four  and 
a  half  octaves ;  but  as  each  octave  has  fifty-three  keys  (!),  the  num- 
ber of  notes  is  quite  sufiScient.  A  previous  instrument  had  eighty- 
four  keys  in  each  octave. 

Professor  Foster  has  exhibited  to  the  Physical  Society  of  London 
the  apparatus  devised  by  Mach  for  sound  reflection.  It  consists  of 
a  mathematically  exact  elliptic  tray,  highly  polished,  and  provided 
with  a  tightly  fitting  glass  cover.  The  tray  is  covered  with  precip- 
itated silica  well  dried.  Upon  repeatedly  discharging  a  Leyden-jar 
between  two  small  knobs  placed  in  one  of  the  foci,  the  finely  di- 
vided silica  is  seen  to  arrange  itself  iu  curves  around  the  other 

focus. 

HEAT. 

Wallace  has  made  a  series  of  experiments  on  the  Bunsen  burner, 
with  a  view  to  utilize  it  for  general  heating  purposes.  In  one  form 
of  burner  devised  by  him  the  tube  contains  a  simple  strip  of  metal 
so  folded  as  to  split  up  the  rising  currents,  and  so  producing  an  inti- 
mate mixture  of  the  gas  and  air.  Such  a  burner  will  not  strike  down. 
In  another  form,  called  by  him  the  tangent  burner,  the  gas  enters  a 
circular  chamber  tangentially,  drawing  in  the  air  with  it.  In  this 
way  the  two  are  thoroughly  mixed ;  and  if  now  they  pass  into  the 
tube  of  the  burner  through  a  piece  of  gauze  at  its  base,  the  burner  is 
safe  and  trustworthy  under  all  variations  of  pressure  and  quality  of 
gas.  To  utilize  the  burner  for  heating  purposes,  the  author  pro- 
posed a  stove  six  feet  high  and  fifteen  inches  in  diameter,  with  a 
partition  dividing  it  vertically  from  the  bottom  to  within  six  inches 
of  the  top.  The  burner  is  at  the  bottom  of  one  division,  and  the 
outlet  pipe  at  the  bottom  of  the  other. 

Puluj  has  described  a  simple  and  easily  constructed  form  of  ap- 
paratus for  determining  as  a  lecture  experiment  the  mechanical 
equivalent  of  heat.  It  consists  of  two  truncated  cones  of  cast  iron, 
one  of  which  is  fixed,  the  other  movable,  revolving  within  the  first 
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and  in  contact  with  it.  The  power  conBumed  Ib  measared  by  a  kind 
of  Prony  brake  arrangement,  and  the  rise  of  temperature  by  a  ther- 
mometer placed  in  mercury  in  the  inner  cone.  The  mean  result 
giren  by  fifty-Beren  experiments  with  this  machine  is  4S0.7  kilo- 
gntmme-iBeterSb 

Puschl  has  investigated  the  fiust,  observed  by  Schmulewitsch,  that 
caoutchouc  when  firee  dilates  by  heating,  but  that  when  stretched  it 
contracts.  From  the  theoretical  consideration  that  the  elasticity 
of  a  body  increases  with  the  temperature  when  at  a  maximum  of 
density,  and  decreases  when  the  density  is  a  minimum,  the  author 
concludes  that  caoutchouc  has  a  minimum  density,  the  temperature 
of  which  diminishes  as  the  tension  increases.  This  temperature  is 
above  the  ordinary  temperature  for  caoutchouc  without  tension,  the 
coefficient  of  dilatation  being  positive ;  it  is  inferior  to  the  ordinary 
temperature  for  strongly  stretched  caoutchouc,  the  coefficient  being 
negative. 

Yiolle  has  experimentally  investigated  anew  the  question  of  the 
son's  temperature.  He  used  a  thermometer,  carefully  made,  reading 
to  one  fifth  of  one  degree,  and  blackened,  placed  within  a  copper 
sphere,  also  blackened.  A  second  sphere  of  copper,  externally  pol- 
ished, surrounds  the  first,  the  space  between  them  being  so  arranged 
as  to  have  a  constant  current  of  water  of  any  desired  temperature 
conveyed  through  it.  On  opposite  sides  of  these  concentric  spheres 
are  tubulures  by  which  the  solar  radiation  enters,  closed  by  a  plate 
having  several  openings  of  difierent  sizes.  His  results,  when  re- 
duced, show  that  every  square  oentimeter  of  the  earth's  surface  at 
the  places  named  receives  the  number  of  units  of  heat  (gramme-de- 
grees Centigrade)  placed  opposite : 

SamraitofMont  Blauc 2.803 

GrandB  Mulcts 2.263 

Qlacler  des  Bossods 2.022 

At  the  level  of  Paris 1.745 

Assuming  the  eorrectaess  of  Dulong  and  Petit's  law,  calculation 
from  these  numbers  gives  1500^  Centigrade  as  the  temperature  of  the 
snn.  But  not  desiring  to  assume  this,  Yiolle  made  direct  experi- 
ments with  his  apparatus  upon  the  heat  radiated  from  Siemens-Mar- 
tin steel  when  running  into  the  moulds.  From  the  data  obtained 
lie  gives  1300^  Centigrade  as  the  temperature  of  the  metal.  This 
increases  only  a  little  the  previous  value ;  and  after  making  all  the 
allowances  fiiirly  demanded,  the  author  maintains  stoutly  that  the 
mean  temperature  of  the  sun  does  not  sensibly  difier  from  2500^ 
Centigrade. 

Jannetaz  has  studied  the  propagation  of  heat  in  crystallized  bodies 
in  an  ingenious  manner.  Instead  of  perforating  the  crystal  plate,  as 
has  been  done  by  previous  experimenters,  he  used  a  small  truncated 
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cone  of  platinum,  having  on  each  side  of  its  base  a  platinum  wire 
leading  to  the  battery.  The  crystal  plate  is  previously  covered  with 
some  easily  fusible  substance  (the  author  prefers  lard),  the  little  cone 
is  brought  upon  its  centre,  and  the  circular  or  elliptical  form  of  the 
liquefied  portion  of  the  covering  material  becomes  very  soon  appar- 
ent. By  this  means  Jannetaz  has  obtained  some  very  curious  re- 
sults. 

Mamnenfi  has  communicated  to  the  French  Academy  the  results 
of  his  experiments  on  the  temperature  produced  by  mixing  together 
olive-oil  and  concentrated  sulphuric  acid,  in  which  he  calls  attention 
to  the  remarkable  fact  that  the  evolution  of  heat  is  greater  if  the 
acid  has,  just  before  use,  been  heated  to  ebullition.  The  same  fact 
is  true,  he  thinks,  of  other  bodies  having  a  high  boiling-point  Such 
bodies  by  thus  being  heated  suffer  no  proper  chemical  alteration, 
but  undergo,  apparently,  a  change  in  molecular  structure,  the  evi- 
dence of  which  is  a  variation  in  the  number  of  calories  produced 
in  their  chemical  actions.  For  example,  fifty  grammes  of  olive-oil 
mixed  with  ten  cubic  centimeters  of  acid  recently  boiled  produce  a 
rise  of  temperature  of  42°.  Using  a  specimen  of  acid  two  months 
old,  of  specific  gravity  1.845,  the  rise  was  only  84.5'' ;  the  same  acid 
freshly  distilled  gave  a  rise  of  44°. 

Witz  has  experimented  successfiilly  with  the  feezing  mixture  sug- 
gested by  Pierre  and  Puchot,  i.  e.,  a  mixture  of  hydrochloric  acid 
and  snow.  He  finds,  for  example,  that  250  grammes  of  fine  snow  at 
zero  mixed  at  once  with  250  grammes  of  hydrochloric  acid  (com- 
mercial) of  specific  gravity  1.1823,  at  —1°,  give  in  the  course  of  one 
minute  a  solution  having  a  temperature  of  —87.5°.  If  the  acid  be 
cooled  previously  to  —18°,  the  mixture  produces  a  cold  sufficient  to 
freeze  mercury  very  readily. 

Page  has  described  a  simple  form  of  gas  regulator,  which  has  the 
especial  advantage  that  it  is  not  affected  by  variations  in  the  baro- 
metric pressure.  It  consists  of  a  mercurial  thermometer,  the  stem 
of  which  is  three  sixteenths  of  an  inch  in  inside  diameter  and  open 
at  the  top.  The  gas  is  admitted  through  a  fine  tube  which  is 
placed  within  the  thermometer  tube,  so  that  the  rise  of  the  mercaiy 
within  this  cuts  off  the  sup]^ly  of  gas  when  the  desired  temperature 
is  exceeded.  This  regulator  kept  a  beaker  of  water  for  fi>ur  or  five 
hours  within  a  range  of  0.2°  Centigrade,  and  kept  the  temperature 
of  an  incubator  for  six  weeks  within  0.5°  Centigrade. 

The  intimate  relation  between  the  diffusion,  the  viscosity,  and  the 
conductibility  of  a  gas  on  the  mechanical  theory  of  heat  renders  in- 
teresting some  careful  experiments  of  Eundt  and  Warburg  upon  the 
last  two  properties  of  gases  above  given.  The  results  obtained  give 
for  the  friction  coefficient  of  air  at  15°  the  number  0.000189,  for  hy- 
drogen 0.0000923,  and  for  carbon  dioxide  0.000152.  The  value  ob- 
tained for  aqueous  vapor  was  0.0000975.    The  correspondence  be- 
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tween  theae  nambera  obUined  in  a  good  vacaam  and  those  of 
Graham  and  Maxwell  at  ordinary  pressures,  proves  that  this  coeffi- 
cient is  independent  of  pressure.  The  coefficient  of  conductibility 
was  determined  firom  the  time  which  a  thermometer  placed  in  the 
gas  required  to  cool.  At  a  certain  limit  of  pressure  the  influence  of 
conTection  disappeared,  the  cooling  being  due  solely  to  radiation 
and  conduction.  By  obtaining  the  most  complete  vacuum  possible, 
they  saw  the  rapidity  of  cooling  become  independent  of  the  form  of 
the  vessel,  and  hence  the  conductibility  is  nil.  In  this  way  they 
showed  the  conductibility  of  hydrogen  to  be  7.1  times  that  of  air, 
while  that  of  carbon  dioxide  is  0.59.  A  curious  fiict  observed  was 
that  the  rapidity  of  cooling  is  by  far  the  best  test  of  the  perfection 
of  a  vacuum. 

Duclanx  has  observed  and  investigated  the  curious  fact  that  a 
homogeneous  liquid  mixture  may,  by  a  change  of  temperature  or  by 
certain  additions,  become  separated  into  two  layers.  For  instance, 
a  mixture  of  15  cubic  centimeters  of  amyl  alcohol,  20  cubic  centim- 
eters of  ordinary  alcohol,  and  32.9  cubic  centimeters  of  water  is 
homogeneous  above  20^ ;  but  the  least  lowering  of  temperature  be- 
low this,  even  by  one  tenth  of  a  degree,  causes  the  division  of  the 
liquid  into  two  nearly  equal  layers.  The  author  proposes  to  use 
this  fact  in  the  construction  of  an  exceedingly  delicate  minimum 
thermometer..  ^  Convenient  volumes  of  amyl  and  ethyl  alcohols  are 
mixed  together,  brought  to  the  required  temperature,  and  water 
gradually  added,  drop  by  drop,  till  a  slight  turbidity  results.  The 
liquid*  is  then  sealed  in  a.  tube,  being  first  colored  with  carmine. 
Wheniever  the  temperature  &lls  below  that  at  which  it  was  pre- 
pared,'the  two  layers  appear,  and  of  different  tints.  If  methyl  al- 
cohol and  ether  be  thus  used,  a  maximum  thennometer  may  thus  be 
made. 

Berthelot  has  given  a  system  of  classification  of  acids  and  bases 
founded  on  the  decomposition  of  their  salts  by  water,  as  shown  by 
the  thermal  changes  which  result.  In  the  first  class  are  placed 
strong  acids  and  bases.  These,  when  separately  dissolved  in  water 
and  mixed  in  equal  equivalents,  produce  an  amount  of  heat  which 
is  nearly  constant  for  all,  and  which  is  not  increased  by  a  new  ad- 
dition of  water  or  of  the  base.  Such  salts,  then,  are  not  decomposed 
by  water.  The  second  class  includes  feeble  acids.  These  form  salts, 
even  with  strong  bases,  which  are  decomposable  by  water,  the  de- 
coiiqM)eition  progressively:  increasing  with  the  amount  of  water  add- 
ed. With  some  of  the  bodies  of  this  class,  however,  the  progress  of 
the  decomposition  is  gradual  either  up  to  a  certain  limit  or  indefi- 
nitely, while  with  others  it  is  effected  totally  upon  the  first  addition 
of  the  water.  In  the  first  class  are  placed  chlorides,  nitrates,  and 
neutral  sulphates  of  the  fixed  alkalies ;  in  the  second,  the  borates, 
carbonates,  cyanides,  sulphides,  alkali-phenates,  acetates,  butyrates, 
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valerianaies,  as  well  as  the  alcoholates.  The  author  thinks  these  re- 
sults are  due  to  the  formation  of  hydrates  of  the  acid  and  the  base 
by  the  water  added.  In  the  first  class  the  heat  set  free  by  the  for- 
mation of  the  hydrates  is  less,  in  the  second  greater,  than  is  evolYed 
by  the  union  of  the  acids  and  bases  themselves.. 

The  same  chemist  has  examined  thermo-chemically  the  explosion 
of  gunpowder,  in  order  to  negative  the  view  expressed  by  Noble  and 
Abel,  that  this  phenomenon  is  incapable  of  exact  chemical  fonnula- 
tion.  He  shows  most  clearly  that  when  powder  explodes  there  arc 
formed  all  the  bodies  which  are  stable  in  the  conditions  of  the  ex- 
periment, principally  potassium  sulphide,  sulphate,  and  carbonate, 
as  well  as  carbon  dioxide,  monoxide,  nitrogen,  and  steain.  The  pro- 
portions vary  with  the  conditions  of  the  experiments..  These  sub- 
stances, if  they  remain  in  contact  sufficiently  long,  suffer,  reciprocal 
action  which  brings  them  to  a  single  condition,  i.  e.,  that  which  cor- 
responds to  the  maximum  of  heat  set  free.  Each  of  these  products 
is  formed  according  to  a  regular  law  nevertheless,  and  the  chemical 
transformations  of  the  powder  are  expressed  in  all  cases  by  a  simul- 
taneous system  of  very  simple  equations. 

Julius  Tliomsen  has  published  a  memoir  on  the  heat  of  neutraliza- 
tion of  chemical  substances,  in  which  he  gives  the  following  conclu- 
sions :  the  differences  observed  in  the  results  obtained  disappear  if 
the  substances  used  be  mixed  in  aqueous  solution.  The  bases  solu- 
ble in  water  are  thermally  divided  into  two  groups:  First,  that  of 
the  hydrates, represented  by  potassium  hydrate;  and, second, that  of 
the  anhydrides,  represented  by  ammonia,  the  typical  heat  of  neutral- 
ization being  for  the  first  group  for  one  molecule  of  normal  sulphate 
31,300  calories,  and  for  the  second  group  28,200  calories,  at  18°.  For 
the  insoluble  bases  only  the  apparent  heat  of  neutralization  can  be 
measured,  and  this  is  the  sum  of  the  true  neutralization  heat  and 
that  of  solution  of  the  base.  If  the  former  be  the  same  for  the  bases 
of  the  magnesia  series  (Mg,  Mn,  Fe,  Ni,  Co,  Zn,  Cu)  as  for  the  alkali 
earths,  the  heat  of  solution  of  these  bodies  will  be  negative,  that  of 
copper,  for  example,  being  — 12,800  calories. 

The  radiometer  continues  to  be  the  subject  of  extensive  experi- 
mentation. Bdttger,  using  a  Geissler  instrument,  could  not  obtain 
the  slightest  rotation  with  the  Ml  moon  or  with  phosphorescent 
tubes.  A  candle  flame  twenty-four  centimeters  distant,  with  an 
alum  plate  interposed,  gave  a  weak  rotation ;  but  with  a  water  cell 
no  motion  was  detectible.  If  the  instrument  be  placed  in  a  room  at 
15°  Centigrade,  in  presence  of  a  gas  flame,  there  is  rotation  as  usual ; 
but  if  immersed  in  water  at  45°,  the  rotation  is  reversed.  Lippmann 
has  given  a  Tery  complete  list  of  the  theories  which  have  been  ad- 
vanced to  explain  the  motion  of  this  instrument,  the  general  conclu- 
sion being  that  the  energy  effective  is  heat 

Necson  has  experimented  at  length  on  the  so-called  mechanical 
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power  of  I^ht  as  manifested  in  the  apparatus  of  Crookes,  and  comes 
to  the  conclusion  that  the  motions  obserred  are  due  to  heat  currents 
prodaced  in  the  residual  air. 

The  Universit  J  of  Pennsylvania  has  recently  obtained  from  Geiss- 
ler  one  of  Crdbkes'  radiometers.  It  is  extraordinarily  delicate,  the 
light  of  a  candle  three  feet  distant  causing  the  vanes  to  revolve,  and 
the  rotation  being  continuous  in  ordinary  daylight 

Von  Wartha  has  made  a  series  of  experiments  on  the  influence  of 
pressure  on  combustion.  For  pressures  greater  than  that  of  the  at^ 
mosphers  the  experiments  were  made  in  the  caiBson  of  a  bridge 
crossing  the  Danube  at  Buda-Pesth,  the  manometer  there  indicating 
l.Mf  atmospheres.  Six  standard  candles  were  burned  for  a  definite 
time  in  the  open  air  and  then  in  the  caisson,  being  weighed  both  be- 
fore and  after  each  experiment.  The  result  showed  the  consumption, 
as  a  maximum,  to  be  17.4  per  cent  more  combustible  in  air  at  the  or- 
dinary preasura  In  a  receiver  exhausted  to  90  mm.  a  candle  bums 
with  a  scarcely  visible  flame,  the  cause  of  which  the  author  believes 
to  be  the  fact  that,  as  the  pressure  diminishes,  the  temperature  of 
dissociation  constantly  increases. 

Cailletet  has  also  published  a  paper  on  the  influence  exerted  by 
pressure  on  combustion.  His  experiments  were  made  with  a  hollow 
iron  cylinder  which  would  stand  a  pressure  of  800  atmospheres,  into 
which  air  could  be  compressed  by  pumps.  The  flame  to  be  exam- 
ined was  placed  in  this  tube,  glasses  being  inserted  in  the  sides 
through  which  it  could  be  seen.  A  candle  flame  becomes  at  first 
brighter  as  the  pressure  increases,  but  soon  smokes,  the  combustion 
being  incomplete.  In  general,  however,  the  author  concludes  that 
the  temperature  of  combustion  increases  with  the  pressure. 

Heumann  has  published  in  full  his  memoir  on  the  theory  of  lumi- 
nous flames,  in  which  the  results  of  an  extended  investigation  are 
given.  He  maintains  that  there  are  three  separate  causes  which 
may  destroy  the  luminosity  of  gas— subtraction  of  heat,  dilution  of 
the  gas,  and  oxidation  of  the  iUuminants.  Those  hydrocarbon 
flames  which  lose  their  luminosity  by  cooling  them  recover  it  again 
when  they  are  heated.  Those  which  lose  it  by  dilution  with  air  or 
with  indifferent  gases  recover  it  by  raising  the  temperature  of  the 
flame.  Those  flames  which  lose  their  brightness  by  the  moderate 
introduction  of  oxygen,  which  oxidizes  the  carbon  directly,  are  made 
bright  again  upon  diluting  the  oxygen. 

Champion  and  Pellet  have  called  attention  to  the  resemblances 
which  exist  between  the  mode  of  decomposition  of  explosive  bodies 
and  the  phenomena  of  supersaturation.  They  mention  many  re- 
spects, for  example,  in  which  a  supersaturated  solution  of  sodium 
sulphate  resembles,  in  its  instability  and  the  means  by  which  it 
solidifies,  the  explosive  dynamite. 

Magnier  de  la  Source  has  experimented  upon  the  solubility  of  uric 
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acid,  and  has  discoyered  that  the  coefficient  of  solubility  is  a  ftinc- 
tion  not  of  the  temperature  at  which*  it  is  determined,  but  of  the 
maximum  temperature  which  the  mixture  may  hare  attained  pre- 
viously, and  of  the  time  which  they  have  been  in  contact.  More- 
over, tiie  solubility  is  also  variable,  since  decomposition  takes  place. 
He  concludes  (1)  that  uric  acid  in  solution  has  a  variable  solubility 
coefficient,  which  is  the  higher  the  more  dilute  the  solution ;  (3) 
that  this  increase  in  solubility  is  due  first  to  the  production  of  a 
more  soluble  hydrate,  and  then  to  the  dissociation  of  this  hydrate 
into  urea  and  dialuric  acid ;  and  (8)  that  this  dissociation  is  facili- 
tated by  heat,  especially  in  presence  of  potassium  hydrate. 

Weber  has  determined  anew  with  great  accuracy  the  specific  heat 
of  carbon,  boron,  and  silicon  by  means  of  Bunsen^s  ice-calorimeter. 
If  the  Bpedflc  heat  of  these  bodies  be  taken  at  a  temperature  where 
they  are  constant,  that  of  carbon  is  0.467,  silicon  is  0.208,  and  boron 
is  0.500,  thus  bring^g  the  atomic  heats  under  the  law  of  Dulong  and 
Petit,  as  5.6,  5.7,  and  5.5  respectively.  Three  varieties  of  carbon 
were  employed,  their  specific  heat  being  the  same  at  the  temperature 
of  225°. 

SchfiUer  and  Wartha  have  proposed  some  modifications  in  the 
ice-calorimeter  of  Bunsen,  with  a  view  of  adapting  it  to  more  gener- 
al use.  The  freshly  fallen  snow  is  replaced  by  ice,  and  the  measure- 
ments are  made  by  weighing  the  mercury  expelled. 

Naumann  finds  in  the  recent  results  of  Eundt  and  Warburg  upon 
the  specific  heat  of  mercury  vapor  a  complete  confirmation  of  the 
opinion  which  he,  on  purely  theoretical  grounds,  expressed  eight 
years  ago,  that  mercury  and  cadmium  molecules  are  diatomic. 
Moreover,  he  shows,  in  accordance  with  the  dynamic  theory  of 
gases,  that  the  heat  of  the  atomic  motion  is  to  the  heat  of  the 
molecular  motion,  and  to  the  heat  of  expansion,  as  n :  8  :  2,  in  which 
n  is  the  number  of  atoms  in  the  molecule.  The  specific  heats  of 
gases,  including  that  of  mercury  vapor,  calculated  on  this  hypothe- 
sis, agree  well  with  those  experimentally  determined  by  Regnault 
and  others. 

Mari6  Davy  has  called  attention  to  the  agricultural  value  of  mete- 
orological observations.  He  gives  the  results  of  experiments  made 
on  growing  wheat,  in  which  the  rate  of  transpiration  was  compared 
with  the  temperature  and  the  actinometric  power,  and  also  gives 
statistics  to  show  the  connection  between  meteorology  and  crops. 
He  believes  that  at  the  close  of  May  or  early  in  June,  at  which  time 
the  wheat  is  in  fiower,  it  is  possible  to  deduce  from  purely  meteoro- 
logical data  the  value  of  the  future  crop. 

Gemez  has  published  in  full  his  paper  on  the  evaporation  of 
superheated  liquids.  Having  already  shown  that  evaporation  is 
the  only  normal  mode  of  vaporization  of  liquids,  he  now  considere 
the  peculiarities  of  this  mode  of  producing  vapor. 
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OPTICS. 

C.W.Siemens  has  exhibited  at  the  Royal  Tnstitution  some  remark- 
able experiments  on  the  action  of  light  on  the  conductivity  of  crys- 
tallised selenium,  mainly  the  results  which  had  been  obtained  by 
Dr.  Werner  Siemens,  of  Berlin.  He  shows  that  cast  selenium  be- 
comes jnore  homogeneous  and  extraordinarily  sensitive  to  light  if  it 
be  kept,  for  some  time  at  or  above  210^  Centigrade.  In  this  condi- 
tion it  may  be  used  as  a  photometer,  and  is  capable  of  giving  accu- 
rate and  constant  results.  Diffuse  daylight  doubles  the  conductivity, 
and  direct  sunlight  increases  it  more  than  tenfold.  A  selenium 
«<eye"  was  shown  which  had  a  selenium  disk  for  the  retina,  and 
two  slides  for  the  eyelids.  The  eye  was  shown  to  be  sensitive  to 
white  light,  and  also  in  different  degrees  to  light  of  differmt  colon. 
By  means  of  an  easily  arranged  electro- magnetic  arrangement  the 
current  might  be  made  to  open  and  close  the  eyelids  automatically, 
the  selenium  eye  blinking  by  a  flash  of  light  exactly  as  does  the 
natural  one. 

Lommel  has  given  some  ingenious  and  satisfactory  demonstrations 
of  certain  optical  proUems  not  easily  made  evident  without  the 
higher  mathematics,  such,  for  example,  as  the  angle  of  minimum  de> 
viation  in  prisms,  achromatism,  theory  of  the  rainbow,  etc 

Allard  has  investigated  several  questions  of  practical  interest  in 
light-house  illumination,  such  as  the  transparency  of  flames  and  of 
the  atmosphere,  and  the  visibility  of  scintillating  lights. 

Butherflird  has  published  a  short  account  of  his  new  glass  circle 
for  angle  measurements.    The  circle  is  ten  inches  in  diameter,  and 
I  divided  to  ten  minutes  of  arc    It  is  read  by  two  micrometer  micro- 

scopes ma^fying  seventy-five  times.  The  probable  error  of  a  sin- 
gle reading  is  diown  to  be  considerably  less  than  half  a  second, 
while  that  of  the  mean  of  a  series  of  such  measurements  is  very  much 
less.  The  author  expresses  his  conviction  that  upon  a  fifteen-inch 
glass  circle,  provided  with  powerful  microscopes,  greater  precision 
could  be  attained  in  the  reading  of  angles  than  with  the  largest 
metallic  circles  now  in  use. 

KrOss  has  studied  the  question  of  the  depth  of  the  images  iu 
I  optical  instruments,  and  has  given  the  results  of  the  application  of 

his  prindples  to  the  human  eye. 

Abney  has  investigated  the  conditions  of  photographic  irradiation 
— ^which  causes  the  photographic  image  of  a  luminous  body  in  front 
of  a  dark  background  to  appear  larger  than  it  is-— and  concludes 
that  the  current  theory  that  it  is  due  to  refiection  from  the  back 
of  the  plate  can  only  be  true  when  the  incident  rays  make  an 
angle  with  the  normal  to  the  surface.  This  he  conceives  to  be 
the  fact,  the  particles  of  silver  bromiodide  scattered  through  the 
collodion  film  acting  to  reflect  the  light  thus  obliquely.    The  ex- 
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peiimeiital  results  given  accord  well  with  those  calculated  on  this 
theory. 

Terquem  and  Trannin  have  described  a  new  method  for  deter- 
mining rapidly  the  index  of  refraction  of  a  liquid,  which,  like  Wol- 
laston^s,  depends  upon  ,the  angle  of  total  reflection,  but  which  does 
not  require  a  special  apparatus.  By  means  of  two  plane  parallel 
plates  of  glass,  having  a  film  of  air  between  them,  which  are  im- 
mersed in  the  liquid  to  be  examined,  the  critical  angle  is  deter- 
mined, and  so  the  index. 

Hagenbach  has  called  attention  to  the  fact  that  unannealed  or  im- 
perfectly annealed  glass,  which  is  in  a  state  of  tension  from  too  rapid 
cooling,  is  very  likely  to  break  either  from  a  blow  or  from  sudden 
changes  of  temperature.  As  this  tension  renders  the  glass  doubly 
refracting,  he  proposes  to  examine  glass  articles  with  polanxed  light 
in  order  to  detect  any  imperfection  in  the  annealing. 

Gaumet  has  devised  a  new  telemeter,  or  distance  measurer,  which 
is  small  enough  to  be  carried  in  the  pocket,  and  which  gives  the  dis- 
tances it  measures  to  within  one  fiftieth  of  their  actual  value.  Even 
this  may  be  exceeded  by  using  an  observing  telescope.  It  is  founded 
on  doubly  reflecting  the  object  frt>m  two  mirrors  placed  at  45^  from 
each  other,  one  of  which  is  movable.  By  means  of  a  base-line,  and 
the  angle  formed  by  the  lines  drawn  from  the  distant  object  to  the 
extremities  of  the  Irase-line,  the  distance  may  be  calculated. 

Salet  has  investigated  anew  the  question  of  spectra  of  different 
orders.  He  combats  the  view  of  Schuster  that  nitrogen  ceases  to 
give  the  characteristic  channeled  spectrum  after  being  heated  with 
sodium,  and  shows,  first,  that  the  spectrum  in  question  can  be  ob- 
tained from  nitrogen  heated  in  contact  with  sodium ;  second,  that 
the  disappearance  of  this  spectrum  in  the  experiment  is  due  to  the 
disappearance  of  the  nitrogen  itself,  it  being  absorbed  by  the  sodium 
under  the  influence  of  the  electric  discharge ;  and,  third,  that  the 
spectrum  described  by  Schuster  is  reaUy  due  to  vapors  of  the  alkali- 
metal. 

Potier  has  examined  mathematically  the  question  of  the  influence 
which  the  motion  of  matter  exerts  upon  luminous  ether  waves. 

Salet  hag  examined  the  spectrum  of  nitrogen  and  of  the  alkali 
metals  in  Geissler  tubes.  He  observed  that  sodium  sealed  with  ni- 
trogen in  a  tube  under  a  slight  pressure  did  not  always  cause  the 
disappearance  of  the  bands  in  the  nitrogen  spectrum,  but  that  it 
appeared  even  to  abeorb  the  nitrogen  and  to  become  black.  This 
nitride,  treated  with  water,  gave  the  reactions  of  ammonia.  In  his 
opinion,  therefore,  the  bands  in  the  nitrogen  spectrum  are  not  changed 
when  treated  with  sodium,  unless  the  nitrogen  is  actually  absorbed 
by  the  sodium,  when  the  spectrum  changes,  of  course,  to  that  of  so- 
dium vapor,  which  was  the  spectrum  supposed  by  Schuster  to  be  that 
of  nitrogen. 
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H.  Vogel  has  pii1#Bhed  additioiial  facts  concerning  the  effect  of 
certain  coloring  matters  upon  the  sensitiveness  of  silver  bromide  to 
different  portions  of  the  spectrum.  He  finds,  for  example,  that  a  di- 
lute solution  of  methylrosaniline  picrate  increases  powerfully  this 
sensitiTeness  for  the  red  rays  between  B  and  C.  He  says  (1)  that 
pure  silver  bromide  is  sensitiTe  even  to  the  ultra-red  rays ;  (d)  that 
to  the  substances  already  enumerated  as  increasing  the  sensitiveness 
of  the  bromide  for  special  parts  of  the  spectrum  must  be  added 
methyl  violet  and  cyanin,  the  latter  increasing  it  for  the  orange  rays ; 
(3)  that  it  is  better  to  flow  the  alcoholic  solution  of  the  coloring 
matter  on  the  collodion ;  and  (4)  that  too  strong  a  solution  is  to  be 
avoided. 

Vogel  has  also  made  an  examination  of  the  absorption  spectra  of 
several  salts  of  the  iron  group  of  metals,  and  has  drawn  the  charac- 
teristic absorption  curves  which  belong  to  them,  with  a  view  to  util- 
ize the  Bpectro-analytic  method  in  qualitative  analysis.  By  this 
means  he  has  detected  permanganate  in  a  layer  one  and  a  half  cen- 
timeters thick  of  a  solution  which  contained  only  ago'ogg  V^- 

The  same  author  has  given  the  results  of  his  examination  of  the 
spectra  cf  various  coloring  matters,  with  especial  reference  to  their 
use  for  detecting  these  substances  when  used  for  adulterations,  es- 
pecially in  wines.  These  substances  are  very  numerous,  not  less 
than  482  having  been  mentioned  for  this  purpose  at  the  recent 
Wine  Congress  in  Colmar.  Vogel  uses  a  common  pocket  spectro- 
scope, a  few  test  tubes,  and  some  simple  reagents.  Upon  a  horizon- 
tal line  as  the  axis  of  abscissas  he  erects  perpendiculars  at  the  posi- 
tions of  the  Fraunhofer  lines,  and  then,  by  means  of  ordinates  pro- 
porticmal  to  the  intensity  of  color  at  different  points,  he  obtains  a 
simple  intensity  curve  by  which  the  results  may  be  very  readily 
compared.    Figures  of  many  of  these  curves  are  given  in  the  paper. 

Bauer  has  experimented  upon  the  visibility  of  the  ultra-violet  rays 
of  the  spectrum.  He  used  for  this  purpose  light  emitted  by  zinc  in 
the  electric  arc,  which  he  observed  was  particularly  rich  in  these 
rays.  He  thinks  there  would  be  no  great  difficulty  in  using  this 
method  for  obtaining  a  photograph  of  this  portion  of  the  spec- 
trum. 

Loekyer  has  made  some  remarkable  observations  on  the  spectrum 
of  calcium  at  different  temperatures  and  under  different  conditions. 
The  blue  line  ordinarily  observed  in  the  calcium  spectrum  given 
with  a  Bunsen  burner  he  considers  a  line  of  calcium  itself,  the  other 
lines  being  those  of  its  chloride,  not  dissociated.  As  the  dissocia- 
tion advances  by  rise  of  temperature,  the  bine  line  becomes  more 
brilliant  and  the  chloride  spectrum  fades.  If  now  the  electric  arc 
be  employed,  the  blue  line  is  intense,  and  two  new  lines  appear  in 
the  violet  which  occupy  the  position  of  the  two  H  lines  in  the  sun 
spectrum.    But  while  in  this  spectrum  the  blue  line  is  the  most  in- 
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tense,  the  reverse  is  the  case  in  the  solar  spectnin.  Using,  however, 
a  large  induction  coil  and  battery,  and  then  a  small  coil  and  battery, 
Lockyer  found  that  while  in  the  latter  case  (the  spectra  being  pho- 
tographed) the  blue  line  only  was  apparent,  in  the  former  the  violet 
lines  appeared,  with  no  trace  of  the  blue  one.  Varying  the  inten- 
sity of  the  current,  a  fac-simile  of  the  three  lines  in  the  sun  spectrum 
was  obtained.  The  author  queries  whether  these  facts  do  not  teach 
the  dissociation  of  calcium  iteelf,  and  suggests  solving  the  problem 
by  photographing  the  H  lines  of  stellar  spectra. 

Delachanal  and  Mermet  have  given  some  results  obtained  by 
means  of  their  spectro-electric  tube  which  show  its  value  in  quali- 
tative analysis.  In  the  ashes  of  the  sporules  of  the  common  puff- 
ball  {Lyeoperdon  praterm)^  after  separation  of  the  silica,  lines  of  so- 
dium, calcium,  magnesium,  zinc,  copper,  and  hydrogen  were  observed. 
A  specio&en  of  zinc  examined  in  this  way  showed  the  presence  of 
both  indium  and  gallium.  The  estimated  amount  of  indium  in  ten 
kilogrammes  of  the  zinc  was  0.050  gramme,  and  of  the  gallium  0.003 
gramme. 

Berthelot  has  re-examined  the  question  of  the  rotatory  power  of 
styrolene,  which  he  had  asserted,  but  which  had  been  denied  by 
Yan't  Hoff.  He  finds  that  the  value  of  (a-)  =  — S.!""  in  one  speci- 
men and  ^3.4°  in  another.  The  difference  appears  to  be  due  to  the 
presence  of  a  little  inactive  styrolene. 

Wunder  has  investigated  the  absorption  spectra  given  by  light 
reflected  from  different  varieties  of  ultramarine,  and  gives  curves 
showing  the  variation  of  intensity. 

Mach  and  Merten  have  studied  the  efiiect  of  pressure  upon  quartz, 
and  have  shown  that  the  velocity  of  light  in  the  quartz  may  be 
changed  by  compression,  the  optical  elasticity  being  lessened  in  the 
direction  of  the  pressure,  but  much  more  in  a  direction  perpendic- 
ular to  this.  Quartz  may  therefore  be  looked  upon,  say  the  authors, 
as  an  isotropic  medium  whicli  has  been  subjected  to  an  enormous 
pressure  during  crystallization,  peipendicular  to  the  axis,  thus  devel- 
oping its  double  refraction. 

Bosanquet  has  contrived  a  new  foim  of  polariscope,  with  which 
he  has  studied  particularly  the  polarization  of  the  sky.  The  essen- 
tial part  of  the  instrument  consists  of  two  quartz  wedges,  one  of 
which  is  right-handed,  the  other  lefb-banded.  The  terminal  faces 
are  cut  at  right  angles  to  the  axis,  and  the  inclined  common  surfiice 
of  the  wedges  makes  an  angle  of  about  thirty  degrees  with  the  di- 
rection of  the  axis,  which  is  also  the  line  of  vision.  The  quartz  par- 
allelopipedon  is  mounted  in  a  tube  having  at  the  eye  end  a  Nicol 
prism.  The  author  claims  for  it  certain  advantages  over  the  Savart 
polariscope,  and  gives  some  of  the  results  he  has  obtained  with  it  in 
studying  the  polarization  of  the  sky. 

Soret  and  Sarazin  have  made  a  series  of  measurements  to  ascertain 
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the  rotatoiy  power  of  quartz  upon  ultra-violet  light,  in  -which  they 
used  very  successfully  tbe  new  fluorescent  eye-piece  for  the  spectro- 
scope recently  devised  by  Soret.  They  succeeded  in  measuring  the 
rotation  of  rays  as  far  as  the  line  N,  and  found  that  it  increased 
fiom  51.23  at  H  to  55.88  at  L,  59.03  at  M,  and  54.41  at  N.  The  the- 
oretical values  calculated  from  Boltzmann's  formula  agreed  well 
with  these.  Subsequently  Croullebois  has  stated  that  he  had  made 
similar  measurements,  extending  as  fkr  as  tbe  line  O. 

Nipher  has  communicated  to  Nature  some  ingenious  optical  exper- 
iments, essentially  physiological  in  character.  Roll  up  a  sheet  of  pa- 
per, look  through  it,  with  one  eye  focused  on  some  object  beyond. 
On  placing  the  hand  by  the  side  of  the  distant  end  of  the  tube,  it 
will  seem  as  if  the  hand  were  perforated  and  the  sides  of  the  tube 
transparent  If  a  drop  of  ink  be  placed  on  the  hand,  it  will  appear 
in  the  inside  of  the  tube,  but  the  hand  itself  will  be  invisible.  This 
tube  arrangement,  used  with  both  eyes,  is  excellent  for  viewing  com- 
plementary colors. 

ELJBCTRICITY. 

Sandoz  has  examined  four  of  the  new  Jamin  permanent  magnets 
of  laminated  steel  with  a  view  to  ascertain  whether  their  force  varied 
with  time  whether  the  armature  was  attached  or  not,  and  also  wheth- 
er sudden  rupture  diminished  the  portative  force.  The  magnet  em- 
ployed weighed  411  grammes,  and  its  armature  69  grammes.  Its 
maximum  lifting  power  was  9.3  kilogrammes,  or  nearly  twenty- 
three  times  its  own  weight  He  finds  that  these  magnets  gain 
rather  than  lose  by  time,  and  that  whether  they  are  kept  armed  or 
not;  and  sudden  rupture  rather  increases  their  power  to  receive 
chargea 

Camacbo  has  described  a  new  form  of  electro-magnet,  in  which, 
instead  of  a  bar  of  iron,  the  core  is  made  up  of  a  number  of  concen- 
tric tubes  of  iron,  around  each  of  which  a  coil  of  wire  is  wound.  In 
one  experiment  such  a  magnet,  charged  with  the  same  battery,  lifted 
five  times  the  weight  which  was  raised  by  a  precisely  similar  magnet 
constructed  on  the  old  plan.  In  a  subsequent  paper  Du  Moncel  has 
communicated  to  tbe  Academy  some  results  he  obtained  with  this 
magnet,  which  are  analogous  to  those  made  by  him  in  1862.  He 
shows  that  the  increased  power  obtained  In  these  magnets  is  due  to 
a  superposition  of  tbe  magnetic  effects  by  the  enveloping  cores. 

Jamin  has  re-observed  and  extended  the  curious  feet  stated  by 
Haldat  that  iron  filings,  inclosed  in  a  brass  tube  and  compressed, 
retain  their  magnetism  permanently.  Tubes  thus  made  were  shown 
the  Academy,  eight  or  ten  centimeters  long  and  three  in  diameter, 
which  attracted  iron  filings  at  least  as  strongly  as  steel  bars  of  good 
quality  of  the  same  size.  Filings  of  pure  soft  iron  showed  the  same 
result,  as  also  did  iron  reduced  by  hydrogen. 
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Jainin  has  published  an  extended  paper  on  magnetism,  in  which 
he  gives  the  laws  of  magnetic  distribution. 

Duter  has  studied  the  distribution  of  magnetisui  in  circular  and 
elliptic  steel  plates,  and  concludes,  1st,  the  free  magnetism  is  pro- 
portional to  the  surfaces ;  2d,  it  is  distributed  in  hyperbolic  lines,  the 
non-transverse  axes  of  which  are  in  the  direction  of  the  axes  of  sym- 
metry  perpendicular  to  the  neutral  line. 

Gaugain,  in  a  paper  on  the  processes  of  magnetization,  has  stated 
that  when  two  magnets  have  their  contrary  poles  placed  in  contact 
with  a  bar  near  one  of  its  ends,  their  action  to  develop  magnetism 
temporarily  at  the  middle  point  of  the  bar  is  very  unequal,  while 
the  permanent  magnetism  thus  produced  is  stronger  at  this  middle 
point  when  but  a  single  magnet  is  used.  He  gives  theoretical  con- 
siderations in  explanation  of  these  phenomena. 

Gaugain  has  also  studied  the  influence  of  the  temper  of  steel  upon 
its  magnetization.  As  a  result  of  his  experiments,  he  concludes  tiiat 
those  bars  which  have  received  the  hardest  temper  are  those  which 
take  the  strongest  magnetization  when  powerful  means  are  em- 
ployed to  develop  it,  but  that  annealed  bars  are  magnetized  more 
strongly  by  means  which  are  less  energetic. 

Fav6  has  experimented  on  the  action  of  heat  on  the  magnetism 
of  steel  bars,  with  special  reference  to  the  observation  of  Jamin  that 
steel  is  capable  of  receiving  a  considerable  magnetism  at  a  tempera- 
ture at  which  it  loses  entirely  all  magnetism  which  it  has  received 
when  cold.  He  finds,  1st,  that  the  magnetism  of  a  bar  may  be  pre- 
served at  any  temperature  whatever,  if  this  temperature  be  main- 
tained constant ;  3d,  that  the  diminution  of  the  magnetism,  at  first 
slow,  becomes  very  rapid  at  the  end  of  a  time  varying  with  the  tem- 
perature of  magnetization ;  and,  dd,  the  magnetism  which  remains 
after  cooling,  increases  again  upon  heating  the  magnet 

Cazin  has  sought  to  establish  a  relation  between  the  heat  pro- 
duced by  the  magnetization  and  the  demagnetization  of  iron,  the 
amount  of  magnetism  alternately  lost  or  gained  by  the  core  and  the 
position  of  the  poles,  and  in  this  way  to  get  an  approximate  value 
for  the  magnetic  equivalent  of  heat. 

Duchemin  has  proposed  the  use  of  nickel  for  the  protection  of 
the  needles  of  marine  compasses  against  rust,  and  he  gives  the  results 
of  some  experiments  in  this  direction,  made  with  his  circular  com- 
pass, which  were  entirely  satisfactory.  The  deposit  of  nickel  does 
not  seem  to  affect  appreciably  the  magnetization. 

Deprez  has  made  some  experiments  on  the  velocity  of  magnetiza- 
tion and  demagnetization  of  iron,  and  finds  that  soft  iron,  ordinary 
iron,  malleable  cast  iron,  and  chilled  steel  all  required  one  and  a 
half  thousandths  of  a  second  for  magnetization,  and  one  four-thou- 
sandth for  demagnetization.  Gray  cast  iron  was  magnetized  in  one 
thousandth. 
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Rowland  has  published  the  results  of  his  studies  on  magnetic  dis- 
tribution, giving  the  results  of  experiments  made  in  1870-71. 

Bleekrode  has  investigated  somewhat  exhaustively  the  question 
of  the  use  of  ebonite  plates  in  electric  induction  machines  in  place 
of  glass  ones.  He  maintains  that  even  in  ordinary  machines  they 
are  far  preferable,  but  that  in  double  machines,  such  as  the  one  de- 
vised by  him,  they  are  the  only  kind  to  be  used.  Moreover,  they 
have  important  theoretical  advantages  in  addition. 

Warren  de  la  Kue  and  Muller  have  described  the  method  of  con- 
struction of  their  new  intensity  battery,  consisting  of  8240  cells. 
This  battery  is  composed  of  plates  of  chloride  of  silver  and  of  zinc, 
excited  by  a  solution  of  sodium  or  ammonium  chloride — a  form  de- 
vised by  De  la  Rue  in  1868.  The  electro-motive  force  of  this  com- 
bination is  to  that  of  the  Daniell  cell  as  1.08  to  1 ;  the  mean  resist- 
ance of  the  entire  battery  is  for  each  cell  88.5  ohms.  It  evolves 
from  acidulated  water  (1  volume  sulphuric  acid  and  8  of  water),  in 
a  voltameter  having  a  resistance  of  11  ohms,  214  cubic  centimeters 
of  mixed  gases  per  minute.  The  length  of  the  spark  in  air,  given 
by  one  series  of  1080  cells,  was  0.098  millimeter ;  with  two  such 
aeries,  0.629  millimeter ;  and  with  three,  1.628  millimeters ;  being 
directly  as  the  square  of  the  number  of  the  elements  used.  In  a 
subsequent  paper  the  luminous  effects  produced  by  this  spark  in 
vacuum  tubes  are  described,  the  striking  distance  being  six  decim- 
eters. 

Yon  Waltenhofen  has  described  a  new  form  of  magneto-electric 
machine  recently  constructed  by  Siemens  and  Halske.  It  consists 
of  steel  magnets  for  producing  the  field,  the  peculiarity  of  which 
consists  in  their  form  and  arrangement,  which  is  like  two  Y^s, 

thus  (>, in  the  space  between  which  a  Siemens- Alteneck  armature 

revolves.  The  machine  is  easily  turned  by  hand,  and  with  one  rota- 
tion a  second  gave  the  electro-motive  force  of  three  Bunsen  cells, 
and  with  three  rotations  one  of  eight.  It  heated  to  whiteness  80  cm. 
of  platinum  wire  ^  mm.  thick,  worked  an  induction  coU,  decomposed 
water,  etc  Tisley  has  also  devised  an  improvement  in  the  break- 
piece  of  the  Siemens  annature,  by  which  the  effects  are  increased. 

Tresca  has  given  the  results  of  some  experiments  with  the  Gramme 
machine,  made  with  great  care  to  determine  the  economic  value 
of  this  machine  for  the  production  of  light.  Two  machines  were 
employed,  one  of  about  six  times  the  power  of  the  other.  The 
number  of  candle-powers  obtained  from  the  first  was  12,960 ;  the 
consumption  of  power,  7.68  horse-powers,  or  1686  candles  to  the 
horse-power.  From  the  second  and  smaller  machine  the  light  was 
equal  to  2114  candles ;  and  the  power  consumed  was  equal  to  2.81 
horse-powers,  being  752  candles  to  the  horse-power,  thus  showing 
the  greater  economy  of  the  larger  machine.    The  cost  of  the  illu- 
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mination  by  the  larger  macbine  was  only  one  bundredth  of  tbat  of 
the  same  light  when  obtained  with  oil,  and  only  one  fiftieth  of  that 
obtained  with  coal  gas. 

Some  experiments  have  been  made  in  Paris  upon  dividing  the 
electric  light,  under  the  direction  of  M.  Baron.  A  single  Gramme 
machine  has  fed  in  this  way  not  leas  than  eighteen  lamps,  each  of 
which  gave  a  light  equal  to  100  gas  jets. 

Mouton  has  proposed  a  simplified  method  of  determining  the 
internal  resistance  of  a  battery  without  complicated  apparatus  and 
the  sacrifice  of  much  time.  It  gives  the  resistance  in  terms  of  that 
of  a  certain  shunt  wire  introduced  into  the  circuit 

Plants  has  centinued  his  experiments  with  secondary  batteries, 
and  now  shows  that  the  spark  taken  from  the  surface  of  water  gives 
phenomena  analogous  to  those  observed  in  polar  auroras. 

Bourbouze  has  proposed  to  use  natural  conductors,  such  as  water- 
courses, and  even  the  earth,  as  a  medium  through  which  to  obtain 
electric  signals.  Experiments  which  he  has  made  in  Paris  seem  to 
have  been  quite  successful. 

Girouard  has  described  a  new  form  of  regulator  for  the  electric 
light,  the  essential  point  of  which  is  the  use  of  a  balanced  arm 
separate  from  the  carbon  holder,  and  acting  as  a  relay,  through  the 
magnet  of  which  the  whole  current  passes.  The  current  of  a  small 
battery  contained  in  its  base  is  sent  in  one  direction  or  the  other, 
according  as  the  electro-magnet  is  weak  or  strong,  and  this  deter- 
mines the  motion  of  the  clock-work  by  which  the  carbon  points  are 
separated  or  brought  together.  This  balanced  regulator  has  been 
used  in  the  United  States  for  many  years  by  Farmer. 

Holtz  has  described  a  new  form  of  tube  for  electrical  illumination, 
which  is  an  improvement  upon  the  one  devised  by  Gaugain,  in 
which  a  series  of  funnels  directs  the  discharge.  In  the  new  tube 
there  are  one,  two,  or  three  diaphragms,  in  each  of  which  are  two 
funnel  tubes  facing  opposite  ways,  those  facing  each  way  being  on 
a  right  line  parallel  to  the  axis  of  the  tube.  The  effect  is  the  same 
as  in  Gaugain's  tube,  but  the  single  tube  is  much  more  convenient. 

Oberbeck  has  given  a  new  method  of  measuring  the  electric  con- 
ductivity of  liquids.  It  consists  in  measuring  the  maximum  strik- 
ing distance  between  two  balls  of  a  given  induction  spark,  and  then 
introducing  as  a  lateral  circuit  the  liquid  to  be  measured,  and  again 
measuring  the  spark.  By  making  a  series  of  observations  and  plot- 
ting them,  taking  the  lengths  of  the  liquid  columns  as  abscissas 
and  the  spark  length  as  ordinates,  a  curve  of  conductivities  is  very 
readily  obtained. 

Rowland  has  called  attention  to  an  error  in  Kohlrausch's  deter- 
mination of  the  absolute  value  of  tlie  Siemens  mercury  unit  of 
electrical  resistance,  which  he  thinks  will  account  for  the  two  per 
cent  difference  from  the  results  of  the  British  Association  commit- 
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tee.  This  error  coninsts  principally  in  the  omission  from  his  equa- 
tions of  the  coefficient  of  self-induction.  Stoietow,  in  a  subsequent 
note,  while  admitting  that  the  error  exists,  and  that  its  correction 
will  tend  to  approximate  the  results,  clearly  shows  that  the  error  is 
entirely  too  small  to  extinguish  the  two  per  cent. 

Wilson  has  contrived  an  ingenious  method  of  attaching  a  mirror 
to  a  galvanometer  needle  so  that  the  angular  motion  of  the  beam  of 
light  reflected  from  it  shall  be  the  same  as  that  of  the  needle.  For 
this  purpose  the  light  passes  vertically  upward  to  the  mirror,  which 
is  fastened  directly  below  the  needle,  and  at  an  angle  of  45°  to  its 
plane  of  oscillation. 

Edlund  has  observed  a  fact  of  great  importance  to  his  theory  of 
electricity,  i.  0.,  the  fact  that  the  resistance  of  a  conductor  varies 
with  the  motion  of  this  conductor,  being  lessened  when  the  con- 
ductor and  the  current  move  in  the  same  direction,  and  increased 
when  the  directions  of  the  motion  are  opposite.  In  Edlund^s  theory, 
in  which  electricity  is  only  the  flow  of  ether  through  bodies,  the 
strength  of  the  current  is  measured  by  the  mass  of  the  ether  which 
flows  through  the  cross-section  of  the  conductor  in  a  unit  of  time. 

Fachs  has  proposed  to  use  the  electrometer  as  an  instrument  for 
measuring  current  strength,  polarization,  and  resistance.  In  his 
experiments  he  employed  a  gold-leaf  electrometer  in  communication 
with  a  dry  pile.  By  combining  this  with  the  compensation  method 
of  Poggendorff,  the  results  were  satisfactory. 

Fleming  has  made  additional  experiments  to  prove  the  position 
assumed  in  his  paper  read  at  the  British  Association  and  objected 
to  by  Rowland,  i,  a,  that  the  electro-motive  force  developed  by  the 
motion  of  an  electrolyte  through  a  strong  magnetic  fleld  effects  the 
decomposition  of  this  electrolyte.  He  now  shows  that  the  facility 
of  polarization  of  the  plates  is  unaflected  by  the  aeration  of  the 
liquid,  and  that  the  cause  of  this  polarization  can  be  removed  from 
the  plates  mechanically. 

Becquerel  has  published  an  important  paper  on  the  determination 
of  the  chemical  force  exerted  by  two  solutions  upon  each  other  by 
means  of  the  electro-motive  force  devel<^ped.  The  method  is  sug- 
gestive, especially  in  its  physiological  relations,  since  the  strength 
and  directicm  of  the  electro-motive  forces  in  living  beings  are  the 
foundations  upon  which  rest  not  only  all  the  phenomena  of  nutrition, 
bat  also  those  of  life  itself. 

Dufet  has  experimented  upon  the  electric  conductivity  of  pyrite. 
He  finds  that  this  constant  is  very  variable  with  different  speci- 
mens, owing,  undoubtedly,  to  want  of  homogeneity  in  them.  While 
crystals  from  Traversella  had  a  resistance  varying  from  760  to  4000 
times  that  of  mercury,  those  fiom  Deville,  more  homogeneous,  had 
a  resistance  only  seventy-five  times  that  of  this  metal.  The  results 
obtained  show  also  that  in  a  given  crystal  the  resistance  is  constant 
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and  independent  of  the  direction,  duration,  or  strength  of  the  cur- 
rent. 

Oberbeck  baa  experimentally  determined  the  resistance  which  the 
air  ofifers  to  an  induction  spark.  He  shows  that  it  is  a  function  of 
the  strength  of  the  currents,  and  that  hence  its  numerical  value  may 
be  calculated  in  the  same  way  as  that  of  solid  or  liquid  conductors. 

Bauermann  communicates  a  method  of  showing  the  conductivity 
of  the  various  forms  of  carbon,  due  to  Dr.  Von  Kobell,  of  Munich. 
A  fragment  of  the  carbon  to  be  tested  is  held  in  a  pair  of  zinc  tongs 
(a  simple  strip  bent  on  itself)  and  immersed  in  copper  sulphate  solu- 
tion. The  proportion  of  copper  deposited  on  the  carbon  indicates 
its  conducting  power. 

Lippman  notes  the  curious  experiment  of  putting  a  mass  of  water 
contained  in  a  glass  vessel  in  communication  with  the  earth,  and 
then  bringing  near  it  an  excited  rod  of  resin ;  oxygen  is  evolved  at 
the  wire.  .  On  removing  it  the  hydrogen  is  disengaged.  But  before 
removing  the  rod,  where  was  the  hydrogen  ?  The  author  says  it  is 
neither  in  combination  nor  solution,  but  is  retained  upon  the  surface 
of  the  water. 

Buff  has  made  an  extended  investigation  into  the  changes  of 
temperature  which  are  produced  when  an  electric  current  passes 
from  one  metal  to  another.  The  evolution  of  heat  is  proportional  to 
the  quantity  of  electricity  passing  in  a  unit  of  time  multiplied  by 
the  electro-motive  force  of  the  battery. 

Lovering  has  proposed  an  ingenious  method  of  determining  the 
velocity  of  electricity  by  means  of  two  electro-magnetic  forks  vibrat- 
ing at  right  angles  and  giving  Liss%jous*  curves.  If  known  resist- 
ances be  introduced  in  the  circuit  of  one  of  the  forks,  the  change  in 
phase  will  indicate  the  retardation  of  the  current  and  give  the  data 
for  the  calculation. 

Deprez  has  contrived  a  new  form  of  electro-magnetic  register  for 
recording  velocities.  With  the  apparatus  figured,  which  is  simple 
in  its  construction,  600  complete  signals  can  be  recorded  in  a 
second. 

Bichat  has  published  an  interesting  memoir  upon  induction,  in 
which  he  shows  that  as  a  current  of  high  electro-motive  force  may 
be  developed  from  one  of  low  by  means  of  the  so-called  induction 
coil,  so,  by  passing  a  current  of  high  tension  from  a  Holtz  machine 
through  the  outer  coil,  a  current  is  generated  in  the  inner  coil  capa- 
ble of  producing  magnetic  effects  and  of  decomposing  water,  pre- 
cisely as  does  the  direct  current  from  a  battery.  He  also  suggests 
an  important  modification  in  the  Foucault  interrupter,  by  which  the 
intermittent  current  is  interrupted  more  uniformly. 

Weber  has  communicated  an  extended  paper  on  the  theory  of  the 
galvanometer,  in  which  he  discusses  the  whole  subject  mathemat- 
ically. 
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Bimseii  has  given  some  results  obtained  in  his  laboratory  by 
Hillebrand  and  Norton  on  the  electrolytic  preparation  of  the  metals 
contained  in  the  mineral  cerite.  About  forty  grammes  of  the  elements 
cerium,  lanthanum,  and  didymium  were  obtained  in  this  way. 

Kerr  has  been  led  firom  theoretical  considerations  to  the  discovery 
of  a  new  relation  between  electricity  and  light.  He  has  proved 
that  dielectrified  media  are  doubly  refractive  during  the  charge. 
The  media  employed  were  glass,  resin,  and  quartz.  The  results  prove 
that  dielectrified  resin  acts  as  if  extended  along  the  lines  of  force,  while 
dielectrified  glass  and  quartz  act  upon  the  transmitted  light  as  if 
they  were  compressed  along  the  lines  of  force. 

Colladon  has  published  an  extended  research  on  the  effect  of 
lightning  on  trees,  in  which  he  gives  the  results  of  investigations  on 
poplars,  oaks,  elms,  pears,  firs,  grape-vines,  chestnuts,  and  walnuts. 
The  conductivity  of  poplar,  he  observes,  is  such  as  to  make  it  of  serv- 
ice,as  a  lightning-rod,  and  he  recommends  connecting  the  base  of 
these  and  of  other  tall  trees  with  permanently  moist  earth — ^if  possi- 
ble a  watercourse — ^by  means  of  a  metallic  rod. 

Bchaack  has  given  in  a  recent  memoir  his  views  upon  the  con- 
struction of  lightning-arresters  at  present  used  for  telegraph  lines. 
He  proposes  to  replace  these  by  a  simple  trough  of  water,  made  of 
metal  and  connected  to  earth,  through  which  the  wire  (a  fine  spiral 
of  silk-wound  German-silver  wire  covered  with  a  thin  coating  of 
rubber)  which  connects  the  register  with  the  line  passes.  The  earth 
connection  from  the  register  is  made  to  the  metal  of  this  trough.  A 
discharge  of  lightning  would  melt  the  small  wire  and  escape  to 
earth,  leaving  the  instruments  uninjured. 
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CHEMISTRY. 

Bt  geohob  f.  baresb, 

FsomioB  ov  PsTsica  in  nu  UMirnmrr  or  PBmiaTi.TAiriA,  PBn.Ai>BLnnA. 

In  General  Chemistry^  Cayley  has  commanicated  to  the  Chemical 
Section  of  the  British  Association  a  paper  on  the  analytical  figures 
which  are  called  trees  in  mathematics,  and  on  their  application  to 
the  theory  of  chemical  compounds.  His  purpose  was  to  determine 
the  theoretical  number  of  hydrocarbons  of  the  formula  C.H^^^ 
and  his  results  agree  with  those  of  experiment  so  &r  as  the  latter 
hare  been  deyeloped.  He  shows,  for  example,  that  799  isomers  are 
possible,  haying  the  formula  Ci,H„. 

Berthelot  has  continued  his  studies  in  thermo-chemistry,  and  has 
published  two  papers.  In  the  first  of  these  he  treats  of  the  thermal 
changes  connected  with  the  oxides  of  nitrogen ;  in  the  aeoond,  of 
the  thermic  formation  of  barium  dioxide  and  hydrogen  dioxide. 

Muir  has  given  his  views  of  the  present  system  of  chemical  nota- 
tion and  its  complete  significance,  arguing  that  its  symbols  actually 
do  mean  far  more  than  they  are  usually  made  to  in  ordinary  usage, 
and  hence  that  the  newer  dynamical  views  now  arising  may  find  it 
best  to  retain  them. 

Janovsky  has  published  a  paper  on  equivalence,  in  which  be 
maintains  with  good  reason  that  the  only  rational  basis  for  this 
property  of  atoms,  as  well  as  for  the  correlative  one  of  combining 
weight,  is  to  be  found  in  the  dynamical  theory  of  work. 

During  the  month  of  April  a  national  chemical  society,  with  the 
title  of  the  American  Chemical  Society,  was  organized  in  New  York. 
The  objects  of  this  body  are  the  encouragement  and  advancement  of 
chemistry  in  all  its  branches,  in  furtherance  of  which  monthly  meet- 
ings will  be  held  in  New  York,  and  an  annual  meeting  at  some 
selected  place.  The  society  starts  with  a  membership  of  1S3,  under 
the  presidency  of  Professor  J.  W.  Draper. 

Mills  has  published  an  important  paper  on  "  The  First  Principles 
of  Chemistry ,^^  in  which  he  places  in  a  strong  light  the  dynamic 
theory  of  chemistry  in  distinction  from  the  statical  theory  now  gen- 
erally  received. 

Lodge  has  given  an  interesting  discussion  on  nodes  and  loops  in 
connection  with  chemical  formulas,  showing  that  the  number  of 
each  may  be  easily  calculated  in  any  given  case. 

Ostwald  has  experimented  to  determine  the  efiect  of  mass  in  the 
chemical  action  of  water  upon  other  bodies.    He  used  a  solution  of 
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bismath  chloride,  to  which  yariooB  quantities  of  water  were  added, 
the  amount  being  in  all  cases  more  than  enough  to  prodace  the 
precipitate.  These  precipitates  were  analyzed,  and  the  ratios  of  the 
chlorine  and  bismath  determined.  From  them  a  curve  was  con- 
structed, which  is  hyperbolic  along  two  thirds,  and  straight  for  the 
other  third  of  its  length.  Hence  the  author  believes  Bertholiet's  law 
is  true,  the  acstion  being  proportional  to  the  mass,  the  curve  bdng 
due  to  external  influences. 

IX0B6ANIC  CHEMISTRY. 

Pierre  and  Fuehot  have  obtained  a  crystallized  hydrate  of  hydro- 
chloric acid  by  cooling  a  saturated  solution  of  the  gas  in  water  to 
—21''  or  —22°  Centigrade,  a  current  of  this  gas  being  maintained 
through  it.  As  soon  as  ciystallization  begins,  the  temperature  rises 
to  —18°,  and  remains  there  so  long  as  crystals  form.  Synthetical 
calculation  as  well  as  analysis  fixed  the  formula  of  the  crystals  as 
HCl(H^O)^  The  authors  hence  recommend  a  mixture  of  hydrochlo- 
lie  acid  and  snow  as  a  freezing  mixture. 

Berthelot  has  studied  the  thermic  conditions  attending  the  for- 
mation of  ozone.  He  finds  that  in  the  production  of  one  molecule 
of  ozone  from  oxygen  there  is  an  absorption  of  29.6  calories. 
Being  therefore  a  body  formed  with  the  absorption  of  heat,  its  activ^ 
ity  chemically  is  accounted  for ;  it  is  a  magazine  of  energy  stored  up 
under  the  influence  of  electricity. 

Frankland  has  published  a  paper  on  water  analysis,  in  which  he 
examines  the  value  of  the  albuminoid-ammonia  process,  and  con- 
cludes that  it  is  **  entirely  useless  in  the  examination  of  waters  for 
sanitary  purposes."  .  He  claims,  however,  for  the  combustion  process, 
that  it  is  the  only  one  which  gives  trustworthy  information  conoem- 
ing  the  organic  matter  present,  the  only  one  which  can  determine  the 
carbon,  and  the  only  one  which  shows  the  ratio  of  nitrogen  and 
carbon. 

Gladstone  and  Tribe  have  shown  that  water  may  he  decomposed 
by  the  joint  action  of  aluminum  and  aluminum  iodide,  bromide,  or 
chloride.  They  suggest  as  probable  that  the  reaction  takes  place  in 
two  stages.  In  the  first  the  aluminum  of  the  iodide  is  oxidized, 
and  in  the  second  it  is  regenerated,  setting  free  hydrogen. 

Precht  and  Kraut  have  published  the  results  of  experiments  made 
to  test  the  statement  of  Debray  that  the  tension  of  aqueous  vapor 
which  is  given  by  a  salt  containing  crystal-water  in  a  vacuum  is  de- 
pendent solely  upon  the  temperature,  and  hence  that  this  tension 
may  be  made  use  of  to  ascertain  whether  all  the  molecules  of  this 
water  of  crystallization  are  held  with  equal  force.  Their  conclusion 
is  that  while  in  individual  cases  this  may  be  done,  it  can  only  be 
considered  reliable  when  all  the  collateral  circumstances  are  taken 
into  the  account. 
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Weber  has  discovered  a  new  compotmd  of  sulphur  and  oxygen, 
-which  has  the  formula  S.O,,  and  which  ho  calls  sulphur  sesquioxide 
or  dithionic  oxide.  It  is  prepared  by  acting  on  sulphuric  oxide, 
containing  a  trace  of  sulphuric  acid,  with  sulphur.  A  dark  blue 
compound  separates  in  liquid  drops,  falls  to  the  bottom,  and  solidi- 
fies in  crystalline  crusts.  Below  lh°  Centigrade  it  is  sufiiciently  per- 
manent to  be  weighed.  Selenium  forms  a  similar  compound,  con- 
taining both  oxygen  and  sulphur. 

Behrend  has  described  a  new  method  of  preparing  sulphury  1 
chloride,  which  consists  in  heating  sulphuric  chlorhydrin  in  sealed 
tubes  to  170''-180'*  for  ten  to  fourteen  hours.  The  yield  is  satis- 
factory. 

Scheurer-Eestner  has  examined  the  gas  which  is  produced  by  the 
combustion  of  pyrite,  in  reply  to  Bode.  The  sulphurous  oxide  va- 
ries from  6  to  9  per  cent.,  the  oxygen  from  6  to  9  per  cent.,  and  the 
nitrogen  from  84  to  85.6  per  cent. 

Olivier  has  given  an  elaborate  paper  descriptive  of  the  sodium 
nitrate  regions  of  South  America,  illustrated  with  an  excellent  map 
of  the  region. 

Friedburg  has  proposed  the  use  of  fuming  nitric  acid  for  remov- 
ing the  last  traces  of  impurity  from  carbon  disulphide.  The  two 
are  distilled  together ;  the  distillate  is  washed  and  rectified. 

Nilson  has  made  an  elaborate  investigation  of  the  arsenic  sul- 
phides, by  which  he  has  thrown  much  light  on  the  modes  of  forma- 
tion and  the  reactions  of  these  bodies. 

Champion  and  Pellet  have  investigated  the  conditions  of  the  de- 
composition of  nitrogen  iodide  and  chloride.  Since  both  chlorine 
and  bromine  displace  iodine  from  its  combinations,  it  is  natural  to 
infer  that  these  bodies  will  decompose  nitrogen  iodide.  It  is  de- 
composed with  explosion  when  placed  at  the  end  of  a  tube  in  which 
chlorine  is  being  evolved,  or  in  the  vicinity  of  a  rod  moistened  with 
bromine.  The  temperature  at  which  the  iodide  detonates  is  48^  Cen- 
tigrade. Notwithstanding  AbeVs  opinion  of  its  inconstant  compo- 
sition, the  authors  believe  it  to  be  uniform  when  made  by  placing  one 
gramme  iodine  in  10  c.  c.  ammonia,  agitating,  allowing  to  stand  ten 
minutes,  filtering  off,  washing  twice  with  10  c.  c.  ammonia,  and  then 
with  water.  It  is  placed  on  gelatin  paper,  and  covered  with  gold- 
beater's skin  gummed  down  while  still  moist.  On  drying,  the  skin 
contracts  and  holds  it  fast.  As  to  the  chloride,  the  authors  attrib- 
ute its  explosion  in  contact  with  turpentine  to  the  attraction  which 
this  oil  has  for  chlorine,  and  the  ease  with  which  it  gives  up  its 
hydrogen.  This  view  is  strengthened  by  the  fact  that,  when  satu- 
rated with  chlorine,  the  turpentine  does  not  explode  the  chloride. 

Acworth  has  examined  the  action  of  nitric  acid  upon  copper, 
mercury,  silver,  etc.,  with  a  view  to  determine  the  gaseous  products. 
He  finds  (a)  that  copper  acted  on  by  cold  dilute  nitric  acid  evolves 
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8  gas  containing  ninety  to  ninety-fiye  per  cent,  nitrogen  dioxide;  (b) 
the  same  action  in  presence  of  a  strong  solution  of  copper  nitrate 
eyolves  a  gas  containing  eighty-five  per  cent,  nitrogen  monoxide ;  (e) 
potassic  nitrate  has  no  infinence,  but  ammonixmi  nitrate  causes  the 
erdntion  of  nitrogen  and  nitrogen  monoxide,  with  some  dioxide ; 
(d)  mercury,  zinc,  and  iron,  in  presence  of  ammonium  nitrate,  give 
rise  to  the  erolution  of  nearly  pure  nitrogen ;  {e)  silver  alone  with 
nitric  acid  gives  chiefly  nitrogen  dioxide  and  nitrogen.  With  am- 
monium nitrate  the  gas  evolved  is  chiefly  nitrogen. 

Storer  has  called  attention  to  the  almost  universal  occurrence  of 
minute  quantities  of  ammonia  in  the  ordinary  chemicals  of  com- 
merce^ the  sulphuric  acid  examined  affording  firom  0.07  to  0.16  of  a 
milligramme  in  five  cubic  centimeters. 

Meusel  has  proposed  to  account  flor  the  occurrence  of  nitrites  in 
spring  waters,  not  as  is  usually  the  case  by  supposing  the  oxidation 
of  ammonia  therein,  but  by  supposing  the  reduction  of  the  nitrates 
in  the  water  through  the  agency  of  bacteria.  He  shows  (1)  that 
spring  waters  which  contained  bacteria  and  nitrates,  but  no  ammo- 
nia or  nitrites,  showed  the  nitrous  acid  reaction  on  standing  four 
days ;  (2)  that  the  production  of  nitrites  in  this  way  is  stopped  by 
antiseptics ;  (8)  that  aqueduct  water  containing  nitrates  produces  no 
mtritcis,  even  in  presence  of  bacteria,  unless  a  carbohydrate  be  pres- 
ent ;  (4)  that  distilled  water  containing  both  glucose  and  nitrates 
can  not  be  made  to  generate  nitrites  if  bacteria  be  absent ;  and  (5) 
that  decomposing  albuminates  reduce  nitrates  to  nitrites. 

Spirgatis  has  given  some  fiicts  which  appear  to  prove  the  exist- 
ence of  arsenic  in  antique  bronzes.  Four  bronzes  were  analyzed,  two 
of  them  earlier  than  the  Christian  era,  the  other  two  of  the  fourteenth 
and  fifteenth  centuries.  Of  the  earlier  ones  one  contained  0.12  and 
the  other  8.92  per  cent,  of  arsenic ;  of  the  later  the  quantities  were 
0.96  and  0.82  per  cent,  respectively. 

Gautier  has  given  an  improved  method  of  quantitative  testing  for 
arsenic  in  cases  of  poisoning.  The  organic  matter  is  destroyed  by 
alternate  treatment  with  strong  nitric  and  strong  sulphuric  acids,  the 
sulphide  precipitated  as  usual,  converted  into  oxide,  and  placed  in  a 
modified  form  of  Marsh  apparatus,  by  which  the  whole  is  collected 
in  a  tube  and  weighed. 

Jones  has  made  a  somewhat  extensive  research  on  stibine,  with  a 
view  to  determine  its  exact  composition.  Taking  the  &ct,  discov- 
ered in  the  progress  of  the  work,  that  stibine  passed  over  sulphur  is 
decomposed,  yielding  antimony  sulphide  and  hydrogen  sulphide,  as 
the  basis  of  a  quantitative  method,  he  proves  this  stibine  to  be  SbH,. 

SuilHot  finds  that  borax  is  not  the  excellent  antiseptic  that  has 
been  claimed,  though  it  is  equal  in  this  regard  to  salt.  But  he  gives 
the  results  of  some  experiments  with  calcium  borate,  which  seem  to 
show  that  this  salt  has  antiseptic  powera  of  considerable  value.    He 
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believes  that  by  the  action  of  the  meat  the  salt  is  deoomposed,  yield- 
ing a  simple  borate,  which  preserves  from  decomposition,  while  the 
boric  acid  thus  set  free  preseiTes  it  from  mould. 

Troost  and  Hautefeuille  have  observed  that  when  boron  chloride 
is  passed  through  a  heated  porcelain  tube,  silicon  chloride  and  alu- 
minum chloride  are  formed.  Even  pure  silica  and  pure  alumina  are 
thus  attacked.  Silicon  chloride  does  not  attack  porcelain,  but  is  de- 
composed by  alumina.  Both  chlorides  attack  zirconia  and  titanic 
oxide  readily. 

Homberger  has  attempted  to  introduce  zirconia  into  organic  com- 
pounds, and  has  studied  this  earth  at  length.  He  concludes,  first, 
that  the  similarity  with  silicon  which  is  so  striking  in  inorganic 
chemistry  does  not  hold  in  organic ;  since,  second,  zirconia  can  not 
unite  with  alcohol  radicals  to  form  a  86rt  of  ether  in  which  it  plays 
the  part  of  an  acid ;  and,  third,  zirconia  plays  a  decidedly  positive 
part  in  organic  compounds,  this  element  replacing  readily  only  acid 
hydrogen. 

Moride  has  ^ven  some  statistics  of  the  production  of  charcoal 
from  algSB  on  the  French  coast,  which  has  risen  to  an  important  in- 
dustry; 100,000  kilogrammes  of  the  fresh  plants  yield  20,000  kilo- 
grammes of  the  dried,  and  5000  kilogrammes  of  charcoal.  This, 
when  incinerated,  yields  from  8500  to  4000  kilogrammes  of  saline 
matter,  containing  20  per  cent,  of  potassium  salts.  The  charcoal  it- 
self is  an  excellent  disinfectant  and  decolorizer,  and  is  also  used  as 
a  fertilizer. 

Hartley  has  examined  the  liquid  which  is  contained  in  the  cavi- 
ties of  some  varieties  of  rock-crystal,  and  comes  to  the  conclusion 
that  it  is  liquid  carbon  dioxide.  Comparing  his  results  with  Brews- 
ter's, he  adds  to  the  list  several  other  minerals.  The  proof  of  the  fact 
stated  he  finds  in  the  fact  that  the  critical  point  for  the  inclosed 
liquid  is  between  30.75°  and  81°  Centigrade,  while  that  of  liquid 
carbon  dioxide,  as  determined  with  g^reat  care  by  Andrews,  is  80.92°. 

Wright  has  examined  several  more  meteorites  for  the  purpose  of 
detennining  their  gaseous  constituents,  and  finds  essentially  the 
same  composition  for  these  gases  as  that  given  by  the  Iowa  meteor- 
ite before  published.  The  present  results,  however,  were  obtained 
at  temperatures  varying  from  850°  Centigrade  to  a  frill  red  heat  for 
the  stony,  and  from  500°  to  a  bright  red  heat  for  the  iron  meteorites. 
His  previous  generalization,  that  stony  meteorites  differ  fi^m  iron 
ones  in  containing  more  carbon  dioxide  and  less  hydrogen  and  car- 
bon monoxide,  and  in  evolving  their  gaseous  constituents  at  a  much 
lower  temperature,  seems  frilly  confirmed. 

In  a  later  paper  Wright  continues  his  studies  upon  the  gases  con- 
tained in  meteorites,  and  gives  the  results  of  his  examination  of  the 
Eold  Bokkeveld  meteorite,  which,  though  stony,  contains  consider- 
able carbon  and  some  bituminous  matters.    It  yielded  25.28  volumes 
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of  gas,  of  which  93.11  per  cent,  was  carbon  dioxide,  the  remainder 
being  carbon  monoxide,  marsh  gas,  hydrogen,  and  nitrogen,  the  two 
hitter  in  minute  quantity.  It  also  yielded  ten  per  cent,  of  water,  in 
which  chlorine  and  sulphurous  oxide  were  detected.  The  question 
of  the  manner  of  occurrence  of  the  gases  within  the  meteorite  is  also 
discussed. 

Remsen  and  Southworth  have  made  the  curious  observation  that 
carbon  monoxide  is  not  oxidized  by  ozone.  The  two  were  passed 
into  a  flask,  and  then  through  lime-water ;  but  not  a  trace  of  tur- 
bidity was  perceptible  in  the  latter,  even  when  the  entire  apparatus 
was  placed  in  full  sunlight.  The  authors  discuss  the  bearing  of  this 
fitct'upon  the  question  of  free  attractions  in  carbon  monoxide. 

Zoller  has  made  a  series  of  experiments  upon  the  antiseptic  and 
disinfecting  properties  of  carbon  disulphide,  from  which  it  appears 
that  this  substance  is  quite  remarkable  in  this  direction.  Since  it 
appears  that  mould  and  putrefaction  can  not  take  place  in  air  con- 
taining a  comparatively  small  quantity  of  this  vapor,  the  author  es- 
pecially recommends^  such  an  atmosphere  for  preserving  meat  and 
other  food  during  the  process  Of  transportation  to  the  consumer. 

Houzeaa  has  given  a  new  method  for  the  volumetric  determination 
of  free  carbonic  acid,  which  consists  in  absorbing  the  gas  in  a  titered 
solution  of  sodium  hydrate,  precipitating  the  carbonate  in  an  insolu- 
ble form  by  a  neutral  solution  of  barium  chloride,  and  then  titering 
back  with  a  graduated  solution  of  sulphuric  acid.  To  prevent  the 
formation  of  sodium  bicarbonate  a  small  quantity  of  zinc  oxide  is 
dissolved  in  the  soda  solution  before  use. 

Bong  has  described  a  new  class  of  prussiat^,  obtained  from  the 
yellow  prussiates  in  much  the  same  way  as  the  nitroprussiates,  but 
using  chloric  acid  in  place  of  nitric.  The  potassium  salt  is  black 
when  solid.  It  dissolves  readily  in  water,  giving  to  it  an  intense  vio- 
let color,  but  is  almost  insoluble  in  alcohol.  With  metallic  salts,  even 
with  those  of  zinc,  it  gives  dull  green  precipitates,  more  or  less  dark 
— ^a  fkct  which  distinguishes  the  new  salt  trom  the  ferricyanide. 

Godeffiroy  has  redetermined  with  care  the  atomic  weights  of  rubid- 
ium and  cssium.  The  metals  were  separated  from  each  other  and 
from  potassium  by  crystallization  as  alums,  the  last  traces  of  rubid- 
ium being  removed  from  the  caesium  salt  by  precipitation  of  the  lat- 
ter by  means  of  antimonous  chloride.  As  a  mean  of  four  closely  ac- 
cordant determinations,  the  atomic  weight  of  caesium  obtained  was 
132.627,  and  that  of  rubidium  84.525. 

The  ammonia-soda  process  of  Solvay  has,  according  to  German  ac- 
coxmts,  been  lately  so  much  improved  as  to  threaten  the  abandon- 
ment of  the  standard  method  in  Germany. 

Ouyard  has  examined  the  residue  left  in  the  retort  after  the  manu- 
facture of  sodium.  The  mixture  put  in  consisted  of  crude  salt  of 
soda,  56.5 ;  coal,  18.5 ;  coke,  10.5 ;  chalk,  14.5.    The  residue,  after  ex- 
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posure  to  the  air,  consisted  of  35  per  cent,  of  soluble  matter,  9  of  wa- 
ter, 23  of  carbon,  18  of  carbonate  and  oxysulphidc  of  calcium,  ashes 
and  iron  oxide,  15.4.  The  soluble  portion  contained  11.9  caustic 
soda,  44.80  carbonate,  24.10  sulphate,  11.70  sulphite,  0.45  sulphide, 
7.06  chloride  of  sodium,  0.2  silica,  0.3  of  alumina,  and  traces  of  lime 
and  potash. 

Terrell  has  analyzed  the  black  residue  obtained  by  calcining  po- 
tassium ferrocyanide,  and  finds  it  to  consist  of  metallic  iron,  32.05 ; 
magnetic  oxide  of  iron,  27.56 ;  uncombined  carbon,  27.49 ;  combined 
carbon,  1.17 ;  carbon  as  cyanogen,  0.24 ;  potassium,  0.81 ;  nitrogen, 
0.29;  oxygen,  10.50. 

Grunzweig  and  Hoffmann  have  conclusively  sustained  their  state- 
ment of  the  crystalline  character  of  ultramarine,  against  Bilchner, 
who  had  maintained  that  the  crystals  observed  under  the  micro- 
scope were  those  of  quartz.  They  now  bring  forward  the  testi- 
mony of  additional  experts,  who  have  seen  and  examined  the  crys- 
tals, and  of  Vogelsang,  who  has  determined  them  to  belong  to  the 
cubic  system. 

Gladstone  has  observed  that  the  chemical  activity  of  aluminum  is 
greatly  augmented  by  contact  with  a  more  negative  metal,  this  sub- 
stance decomposing  water  readily  ^t  100^  Centigrade  when  either 
copper  or  platinum  was  electrically  deposited  upon  it.  In  connec- 
tion w^ith  Tribe,  Gladstone  has  also  made  some  experiments  upon 
the  activity  of  pure  zinc,  as  compared  with  zinc  upon  the  sur&ce  of 
which  copper  has  been  deposited.  From  this  it  appears  that  even 
arsenical  zinc,  when  covered  with  copper,  may  be  boiled  with  water, 
and  evolve  large  quantities  of  hydrogen  without  giving  in  this  gas 
a  trace  of  arsenic.  The  foil  alone,  treated  with  dilute  sulphuric 
acid,  gave  abundance  of  arsenous  hydride. 

Gladstone  and  Tribe  have  also  extended  their  researches  to  the 
decomposition  of  aluminum  in  presence  of  its  haloid  compounds, 
and  have  observed  that  alcohol  is  readily  decomposed  on  heating 
with  this  metal  and  its  iodide,  evolving  hydrogen  and  leaving  alu- 
minic  ethylate  in  the  retort.  This  latter  body  is  a  yellowish-white 
solid,  which  is  capable  of  distillation. 

Naumann  shows  that  potassium-alum  solutions,  when  heated  to 
100°  Centigrade,  are  partially  decomposed,  losing  a  portion  of  their 
sulphuric  acid. 

Troost  and  Hautefeuille  have  described  a  manganese  boride,  and 
have  studied  elaborately  the  part  which  manganese  plays  in  the 
metallurgy  of  iron,  paying  especial  attention  to  the  thermo-chem- 
ical  reactions  involved. 

Parsons  has  made  a  series  of  experiments  at  the  "Woolwich  Foun- 
dry on  a  manganese  bronze,  which,  when  forged,  had  a  strength  of 
twenty-nine  tons  to  the  square  inch,  an  elastic  limit  of  twelve  tons, 
and  an  elongation  of  nearly  thirty-two  per  cent. 
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Laq>eyTes  has  myestigated  the  chemical  constitution  of  the  natu- 
lal  and  artificial  oxides  of  manganese,  called  braunsteins,  with  a 
Tiew  to  determine  the  equivalence  of  the  metal  manganese. 

Mermet  has  proposed  a  very  delicate  test  for  the  so-called  snlpho- 
carbonates,  now  coming  into  extended  use  among  grape-culturists  as 
remedies  for  the  phylloxera.  If  to  an  extremely  dilute  solution  of 
a  salt  of  nickel  in  ammonia  a  few  drops  of  the  Bolution  to  be  tested 
be  added,  a  characteristic  currant-red  color  is  developed.  This  test 
is  extremely  delicate,  showing  -^ijfjf  or  even  ^^^  of  sulpho-carbon- 
ate  in  a  solution.  Braun  had  proposed  some  time  before  the  sulpho- 
carbonate  as  a  very  delicate  test  for  the  presence  of  nickel. 

Lecoq  de  Boisbaudran,  the  discoverer  of  the  new  element  gallium, 
has  given  laboratory  methods  for  the  extraction  of  this  metal  from 
the  blendes  in  which  it  occurs.  A  list  of  blendes  is  given,  together 
with  their  relative  values  as  sources  of  gallium.  The  best  one  is  that 
called  the  black  blende  of  Bensberg. 

He  has  subsequently  communicated  additional  facts  concerning 
his  new  metal,  gallium.  He  has  prepared  the  metal  itself  electro- 
lytically,  and  a  piece  of  it  weighing  8.4  milligrammes  was  presented 
to  the  Academy  by  M.  Wurtz.  The  spectrum  consists  of  only  the 
two  lines  already  mentioned,  of  wave  lengths  417  and  403.2  respect- 
ively. He  has  succeeded  finally  in  obtaining  a  grain  and  a  half 
of  the  metal  in  the  pure  state,  and  has  determined  that  it  melts  at 
85.1°  Fahr.,  so  that  it  liquefies  when  held  in  the  hand.  Its  specific 
gravity  is  4.7,  water  being  1. 

Guyard  has  thrown  considerable  light  on  the  formation  of  aniline 
black  by  the  discovery  that  the  salts  of  vanadium  have  a  marked  in- 
fluence in  producing  it.  This  he  attributes  to  the  facility  with 
which  this  metal  passes  from  one  state  of  oxidation  to  another. 

Bedson  has  made  a  series  of  experiments  on  compounds  formed 
by  the  union  of  ether  with  certain  chlorides  of  the  metals.  He  has 
succeeded  in  forming  such  compounds  with  vanadium  oxychloride 
and  with  titanium  tetrachloride.  Titanium  trichlorhydrin  is  also 
formed. 

Aronheim  has  suggested  the  use  of  molybdenum  pentachloride  as 
a  most  efficient  chlorine  carrier.  While  endeavoring  to  find  a  sol- 
vent for  this  substance,  the  fact  appeared  that  even  benzene  when 
heated,  after  dissolving  this  body,  evolved  torrents  of  hydrochloric- 
add  gas.  Further  experiment  proved  its  great  superiority  to  iodine 
in  this  respect,  because  (1)  it  is  more  energetic  and  rapid,  (2)  carries 
the  chlorinating  more  uniformly  from  one  stage  to  the  next,  and  (8) 
can  be  removed,  after  the  reaction  is  finished,  much  more  easily. 

Terreil  has  communicated  to  the  French  Chemical  Society  the 
analysis  of  the  magnetic  platinum  of  Nischne-Tagilsk.  The  mag- 
netic metals  present  arc  iron  (8.18  per  cent.)  and  nickel  (0.75  per 
cent.).    There  is  also  given  in  the  analysis  8.13  per  cent,  chrome  iron. 
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De  Souza  has  made  a  series  of  experiments  to  ascertain  whether 
amalgams  are  actually  chemical  compounds.  He  maintained  both 
silver  and  gold  amalgams  at  the  temperature  of  boiling  sulphur  until 
the  weight  remained  constant,  and  then  found  that  the  former  con- 
tained its  constituents  in  quantities  required  by  the  formula  Agj,Hg, 
and  the  latter,  Au^Hg,  thus  confirming  the  theory  of  chemical  union. 

E.  Dumas  has  written  upon  the  touch-stone,  giving  an  extended 
historical  sketch  of  the  subject,  and  furnishing  an  analysis  of  a  stone 
which  has  been  used  from  very  ancient  times  in  the  Paris  assay 
office.  It  proved  to  be  a  piece  of  fossil  wood,  of  an  unknown  genus 
and  species,  however,  to  which,  on  microscopic  data,  Renault  assigns 
the  generic  name  ObrunaacyUm^  meaning  wood  used  for  assaying  gold. 

Sainte-Claire  Deville  and  Debray  have  published  some  data  con- 
cerning the  density  of  pure  platinum  and  pure  iridium  prepared 
with  great  care,  and  also  that  of  several  alloys  of  these  metals.  They 
find  that  the  mean  density  of  platinum,  estimated  from  ingots  weigh- 
ing from  200  to  250  grammes,  is  21.5.  Iridium  in  the  ingot  has  a 
density  of  22.280 ;  after  breaking  under  the  rolls,  of  22.421.  An  al- 
loy of  10  per  cent  iridium  has  a  density  of  21.616 ;  of  15, 21.618;  of 
33.83, 21.874 ;  of  05, 22.384. 

Bcheurer-Eestner  has  communicated  additional  facts  upon  the 
corrosion  of  platinum  stills  which  are  used  for  the  concentration  of 
sulphuric  acid.  He  finds  (1)  that  the  loss  is  not  mechanical  but 
chemical,  the  metal  being  contained  in  the  acid  in  solution ;  (2)  that 
when  the  acid  is  free  from  nitrous  compounds,  it  dissolves  about 
one  gramme  of  platinum  for  every  ton  of  sulphuric  acid  concen- 
trated to  08-04  per  cent.,  but  six  to  seven  grammes  per  ton  when 
the  concentration  is  pushed  to  08°  and  above,  rising  even  to  nine 
grammes  when  the  acid  marks  00^  per  cent. ;  (3)  that  the  loss  is 
even  more  considerable  if  nitrous  products  are  present  in  the  acid. 

Boussingault  has  published  a  memoir  upon  the  silicification  of 
platinum  and  some  other  metals,  showing  that  they  do  not  unite 
with  carbon  at  a  red  heat,  that  carbon  reduces  silicon  at  a  high  tem- 
perature, that  platinum  heated  to  whiteness  in  a  silicious  carbon 
crucible  is  silicified,  and  that  the  silicon  is  held  by  the  carbonous 
oxide. 

E.  von  Meyer  has  studied  at  length  the  apparent  action  of  chem- 
ical attractions  called  into  play  during  the  slow  oxidation  of  hydro- 
gen and  carbonous  oxide  by  means  of  platinum. 

Deville  and  Debray  have  observed  that  cyanide  of  potassium 
mixed  with  spongy  platinum,  and  heated  to  500°  or  600°  Centigrade 
in  presence  of  aqueous  vapor,  evolves  hydrogen,  and  forms  potassio- 
platinum  cyanide.  The  same  is  true  of  a  concentrated  solution  of 
the  cyanide.  The  authors  show  that  this  result  flows  necessarily 
from  the  thermal  exchanges  involved  in  the  reaction. 

Zarawkowitch  proposes  the  use  of  glycerin  for  reducing  platinum 
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solntioBs  in  order  to  form  platinam  black ;  15  c.  c.  of  glycerin  of 
Bpecific  gravity  25°  to  27°  Baiusd,  and  10  c.  c.  potassium  hydrate  of 
density  1.08,  are  gently  heated,  and  3  to  5  c.  c.  of  platinic  chloride 
is  added.    The  platinam  black  fledls,  and  is  collected  and  washed. 

Heyer  has  described  a  lecture  experiment  for  illustrating  that  va- 
porization withont  fusion  is  due  to  pressure.  Two  glass  tubes  contain- 
ing iodine  are  prepared  and  sealed,  one  racuous,  the  other  at  nearly 
the  ordinary  pressure.  K  now  both  tubes  be  wanned,  the  iodine  in 
the  second  tube  melts,  and  may  be  made  to  run  down  the  walls  of 
the  tube;  in  the  vacuous  tube  the  iodine  only  volatilizes. 

Landauer  has  proposed  a  very  simple  form  of  blow-pipe,  which 
consists  simply  of  two  bottles  tubulated  at  bottom,  and  connected  by 
these  tubulures  through  a  rubber  tube.  The  upper  opening  of  one 
of  these  is  closed  by  a  cork,  through  which  a  tube  passies  going  to 
the  jet  This  bottle  being  empty,  the  other  bottle  is  filled  with  wa- 
ter and  placed  at  a  convenient  height  The  hydrostatic  pressure 
forces  the  air  out  of  the  first  and  lower  bottle  through  the  jet 

Frericba  has  devised  a  new  fonn  of  balance,  in  which  the  beam  is 
made  of  aliuninum  alloyed  with  five  per  cent  of  silver.  The  beam 
is  YCTj  short,  and  yet  the  balance  is  not  at  all  deficient  in  delicacy. 
The  use  of  riders  is  dispensed  with,  the  small  weights  being  de- 
termined by  the  torsion  of  a  wire  ingeniously  arranged. 

Arzberger  proposes  the  use  of  an  air-damping  apparatus  for  chem- 
ical balances,  to  diminish  their  oscillations.  To  the  stirrup  a  gilded 
brass  plate  is  hung,  which  moves  in  a  short  cylinder,  a  trifle  larger 
in  diuaeter,  supported  on  the  case. 

Drechsel  has  described  a  new  form  of  wash-bottle,  differing  from 
the  older  forms  by  having  the  tubes  ground  into  the  neck  of  the 
flask,  the  delivery  tube  being  enlarged  for  this  purpose,  while  up 
through  the  top  of  this  enlarged  stopper  comes  the  inlet  tube.  For 
washing  with  corrosive  substances  it  may  be  useful. 

Mohr  has  communicated  a  paper  on  the  nature  and  origin  of  me- 
teorites, in  which  he  discusses  at  length  the  chemical  and  astronom- 
ical qu^tions  involved. 

Houzean  has  proposed  a  method  for  the  volumetric  determination 
of  carbon  dioxide,  depending  on  the  absorption  of  the  gas  by  a  grad- 
uated solution  of  alkaU,  precipitation  by  barium  chloride,  and  esti- 
mation of  the  free  alkali 

Dupr6  has  proposed  a  modification  in  Dumas'  method  for  the 
determination  of  nitrogen  in  organic  analysis,  which  consists  in  a 
carbonic-gas  apparatus  by  which  the  air  and  the  nitrogen  may  be 
removed,  and  a  peculiarly  constructed  cylinder  for  receiving  and 
measuring  the  gas. 

Johnson  has  observed  the  formation  of  nitrites  in  the  potash  bulbs 
when  bodies  containing  nitrogen  are  burned,  and  as  these  absorb 
oxygen  and  increase  in  weight,  they  may  cause  an  error. 
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Precht  and  Kraut  have  investigated  at  length  the  qaestion  of  the 
dissociation  of  salts  which  contain  water,  and  have  obtained  some 
valuable  results. 

Langley  has  proposed,  in  determining  carbon  in  iron  and  steel,  to 
bum  the  carbon  without  first  separating  it  from  the  copper,  as  is  the 
usual  method. 

A  new  test-paper,  prepared  by  Waller,  is  made  by  soaking  strips 
of  unsized  paper  in  a  solution  of  corallin,  and  is  said  to  be  exceed- 
ingly sensitive  to  the  presence  of  alkalies,  turning  a  beautiful  red 
color,  while  acids  turn  it  yellow.  Waller  proposes  it  as  an  alkaline 
reagent  in  place  of  litmus. 

ORGANIC  CHEMISTRY. 

In  Orffarde  Chemidry,  Fittig's  hypothesis  that  cumene  was  isopro- 
pylbenzene  has  been  established  by  Jacobsen,  who  has  succeeded  in 
effecting  its  synthesis  by  acting  with  sodium  on  isopropyl  iodide, 
resting  upon  which  was  an  equivalent  quantity  of  brombenzene  dis- 
solved in  six  times  its  volume  of  ether.  The  action  proceeded  slow- 
ly, and  after  four  days  was  interrupted.  On  fractionating,  a  hydro- 
carbon boiling  near  150°  was  obtained,  which  had  all  the  proper- 
ties of  cumene. 

Pinner  has  re-examined  more  careiully  the  new  hydrocarbon  which 
he  announced  to  have  the  composition  C3H,,  and  finds  that  this  is 
wrong,  owing  to  an  error  in  the  formula  of  dichlorallylene  from 
which  it  came.  Its  true  formula  is  C,H^,  and  it  is  hence  either  ally- 
lene  itself  or  an  isomer  of  it 

Butlerow  has  shown  that  the  olefincs,  like  the  terpenes,  are  capa- 
ble of  direct  union  with  water  to  form  alcohols,  isobutylene  yielding 
trimethylcarbinol  quite  readily  in  this  way. 

De  la  Harpe  and  Van  Dorp  have  examined  the  hydrocarbon  fluo- 
rene  discovered  by  Berthelot.  They  find  that  when  fluorene  is  dis- 
tilled over  moderately  heated  lead  oxide  a  semi-solid  reddish  product 
is  obtained,  which  is  a  condensation  product  containing  double  the 
number  of  carbon  atoms  in  its  molecule. 

Osipoff  has  succeeded  in  preparing  amyl  alcohols  from  the  direct 
union  of  amylene  and  sulphuric  acid.  The  two  forms  of  the  alcohol 
obtained  are  respectively  dimethyl-ethylcarbinol  and  methyl-isopro- 
pylcarbinol,  the  quantities  varying  according  to  the  concentration 
of  the  acid  used. 

Dr.  Van  Hamel  Boos  has  examined  carefully  the  condition  under 
which  glycerin  crystallizes,  having  had  fifty-six  pounds  of  crystals 
to  work  with.  The  crystals  are  monoclinic.  The  only  requisite  in 
their  production  is  the  freedom  of  the  glycerin  from  water.  Crystals 
are  the  best  test  of  purity,  and  also  the  best  means  of  purification. 

Renard  has  studied  the  action  of  electrolytic  oxygen  on  glycerin, 
and  finds  that  there  is  produced  a  glyceric  aldehyde,  which  reduces 
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ammonio-fiilYer  nitrate,  giving  a  brilliant  mirror  and  also  the  copper 
test 

Girard  has  proposed  to  mix  i^ith  dynamites,  in  order  to  prevent 
their  congelation  in  cold  weather — a  resalt  which  seriously  interferes 
with  their  ezplosiYe  power — abont  ten  per  cent,  of  methyl  nitrate. 
The  volatility  of  this  body  he  finds  to  be  no  inconvenience  in  practice. 

MichaeliB  has  succeeded  in  introducing  arsenic  into  the  aromatic 
series  by  acting  upon  arsenous  chloride  with  mercury-diphenyl.  A 
•heavy,  colorless,  strongly  refracting  liquid  was  obtaiaed,  which  was 
phenyl-arsenous  chloride. 

Sadtler  has  discovered  the  interesting  fact  that  tartronic  acid  is  a 
prod  act  of  the  direct  oxidation  of  glycerine  by  nitric  acid. 

Eilmenko  has  studied  the  action  of  bromine  on  lactic  acid,  and 
finds  that  it  yields  ethyl  bromide  and  a  crystallized  substance  neutral 
in  its  reaction,  and  containing  bromine,  apparently  formed  by  the  di- 
rect union  of  bromal  and  lactide. 

Eolbe  has  published  a  valuable  paper  entitled  '*  Chemical  Hints 
for  the  Practical  Use  of  Salicylic  Acid,"  of  the  synthesis  of  which 
substance  he  is  the  discoverer,  and  which  has  proved  so  efficacious 
as  an  antiseptic. 

Bremer  and  Van't  Hoif  have  examined  the  succinic  acid  obtained 
from  active  tartaric  acid  with  a  view  to  determine  its  optical  action. 
According  to  the  latter's  view,  no  substance  can  rotate  a  polarized 
lay  which  does  not  contain  one  or  more  asymmetrical  carbon  atoms. 
Since  succinic  acid  contains  no  such  atom,  it  should  not  rotate  such 
a  ray ;  and  the  authors  show  that  it  does  not. 

Eupferberg  has  succeeded  in  effecting  the  retransformation  of 
paiBoxybenzoic  acid  into  salicylic  by  heating  its  sodium  salt  to  290° 
CentigTade.    Over  one  half  of  the  theoretical  yield  was  obtained. 

Brunner  and  Brandenburg  have  succeeded  in  detecting  succinic 
acid  in  the  juice  of  unripe  grapes.  They  were  led  to  examine  for  it 
by  the  &ct  that  nascent  hydrogen,  acting  on  ethyl  oxalate,  produced 
tartaric  acid  and  glycolic  acid.  The  same  reduction  process,  the  au- 
thors believe,  therefore  goes  on  in  the  planl 

Barth  has  investigated  a  product  of  the  action  of  hydrochloric  acid 
on  resordn  observed  by  him  some  time  ago.  He  finds  it  to  be  solu- 
ble in  alkaties^  and  predpitable  by  acids  in  bright  brown  flocks, 
which  on  drying  show  a  magnificent  green  metallic  lustre,  and  by 
transmitted  light  are  scarlet.    It  is  an  ether  of  resordn. 

Bindschedler  and  Busch  have  described  the  synthetic  process  by 
which  the  new  red  color,  eosin,  is  produced  artificially.  As  is  well 
known,  eosin  is  derived  from  fluorescein,  which  is  a  product  of  the 
action  of  phthalic  acid  on  resorcin.  The  phthalic  acid  is  readily 
prepared  by  the  oxidation  of  naphthalene.  The  resorcin  is  produced 
by  fusing  the  sodium  salt  of  benzol-disulphonio  acid  with  soda. 
Heating  the  resorcin  and  phthalic  acid  together  gives  fluorescein ; 

4* 
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and  treating  this  with  bromine  gives  tetrabromfluoresoein,  of  which 
eosin  is  the  potassium  salt  The  price  of  eosin  is  100  francs  a  kilo- 
gramme. 

Weselsky  has  shown  that  phloroglncin  is  a  very  delicate  test  for 
nitrous  acid.  Very  dilute  solutions  of  phloroglncin  and  toluidine 
(or  aniliDe)  nitrate  become  dark  orange  on  the  addition  of  a  few 
drops  of  a  dilute  solution  of  potassium  nitrite,  and  a  cinnabar  red 
powder  is  thrown  down. 

Jacquemin  has  examined  the  methods  proposed  for  the  detec- 
tion of  fiichsin  in  wine,  founded  on  its  tinctorial  power.  As  is  well 
known,  this  substance  is  extensively  used  for  this  purpose.  Pyroxy- 
lin and  wool  may  be  dyed  directly  in  the  wine,  but  to  prove  the 
presence  of  fuchsin  finally,  the  ammonia  process  is  necessary. 

Liebermann  and  Fischer  have  further  examined  chrysophanic  acid, 
the  active  principle  of  rhubarb.  They  find  it  to  stand  to  emodin, 
its  associate,  precisely  as  alizarin  stands  to  purpurin,  only  both  the 
former  are  homologous  with  the  latter,  being  derivatives  of  methyl- 
anthracene.    Chrysophanic  acid  is  dioxymethylanthraquinone. 

Graebe  and  Caro  have  made  an  extended  investigation  of  rosolic 
acid,  restricting  this  name  to  the  substance  obtained  by  the  action 
of  nitrous  acid  on  rosaniline  and  subsequent  treatment  with  water. 
They  find  that  it  is  capable  of  giving  a  series  of  tetra-substitution 
products,  and  is  analogous,  therefore,  with  the  phthaleins  of  resorcin 
and  orcin  described  by  Baeyer.  Reduction  yields  both  hydrorosolic 
acid  and  leucorosolic  acid,  and  from  these  come  tetrabromleucoroeol- 
ic  acid  and  hydrocyantetrabromrosolic  acid. 

Hlasiwetz  and  Habermann  have  examined  the  chemical  characters 
of  gentisin  and  of  gentisinic  acid,  into  which  and  phloroglncin  the 
former  is  decomposed.  This  acid  by  heat  yields  carbon  dioxide  and 
hydroquinone. 

Butlerow  has  made  some  experiments  with  the  milky  juice  of 
Cyrumchum  acutum,  Linn.  He  finds  in  it  a  volatile  alkaloid  and  a 
white  gum-resin,  probably  a  phenol,  to  which  he  gives  the  name 
cynanchol. 

Williamson  has  described  some  metallic  derivatives  of  coumarin, 
containing  the  metals  sodium,  potassium,  barium,  silver,  and  lead. 

Wartha  has  investigated  more  minutely  the  coloring  matter  of 
litmus,  and  has  shown  that  the  commercial  article  always  contains 
indigo.    He  gives  directions  for  preparing  the  coloring  matter  pure. 

Tiemann  and  Haarmann  have  described  a  method  for  the  accu- 
rate determination  of  vanillin  in  vanilla,  and  have  shown  that  the 
price  of  the  commercial  varieties  is  not  always  in  accord  with  their 
content  in  vanillin. 

Latour  and  Cazeneuvo  have  separated  from  mahogany  an  astrin- 
gent substance  containing  carbon,  oxygen,  and  hydrogen,  which  is 
crystalline,  and  identical  with  catechin. 
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Prescott  has  given  the  results  of  his  determinations  of  the  solu- 
bilities of  the  alkaloids,  in  the  crystalline,  amorphous,  and  nascent 
conditions,  in  ether,  chloroform,  amyl  alcohol,  and  benzine  respect- 
iyely,  these  solvents  having  been  washed  with  water  before  use. 

Hesse  has  communicated  a  preliminary  note,  in  which  he  says  he 
has  found  in  a  rare  cusco  bark  an  alkaloid  which  appears  to  agree 
with  the  cuflconine  of  Leverk5hn,  and  to  be  closely  aUied  to  the  ari- 
cine  of  Howard. 

Glenard  has  investigated  the  alkaloid  of  ipecacuanha,  emetine. 
It  was  obtained  in  small  hemispherical  warty  crystalline  masses, 
which,  on  purification,  gave  milk-white  crystals.  From  the  analysis 
of  tbe  alkaloid  itself  and  of  its  chlorhydrate,  the  formula  C^H^O, 
is  assigned  to  it 

Schmidt  has  investigated  the  action  of  hydrogen  sulphide  on  the 
alkaloids,  and  has  produced  compounds  of  it  with  strychmne  and 
brucine. 

Hess  has  examined  minutely  the  character  of  opianine,  an  alka- 
loid derived  from  Egyptian  opium,  and  concludes  that  it  is  nothing 
but  pure  narcotine. 

Mallet  has  published  a  theoretical  paper  on  the  rational  formula 
of  urea,  uric  acid,  and  their  derivatives* 

Hill  has  communicated  from  the  oiganic  laboratory  of  Harvard 
College  a  paper  on  the  etheis  of  uric  acid. 

Ritthaoaen  has  further  examined  a  nitrogenous  substance  found 
by  him  in  the  juice  of  the  vetch  {Tt^M  $atioa},  and,  finding  it  to  be 
new,  gives  to  it  the  name  vidn.  It  has  properties  analogous  to 
those  of  asparagin. 

Stmve  has  confirmed  the  opinion  of  Lechartier  and  BeUamy  that 
fruits  in  the  absence  of  oxygen  ferment,  evolving  carbonic  gas  and 
producing  alcohol,  though  there  can  not  be  discerned  any  yeast 
ceUs  in  them  by  the  microscope. 

PapCT  and  cardboard  made  from  peat  were  recentiy  presented  at 
a  meeting  of  the  Berlin  Polytechnic  Society,  and  a  fihctory  for  its 
manufacture  is  about  to  be  erected  in  Prussia.  The  paper  resem- 
bles in  quality  that  made  from  wood  or  straw. 

In  Phffsioloffieal  Chemiitryy  Schutzenbeiger  has  continued  his  valu- 
able researches  on  albumin  and  the  albuminates. 

Qautier  and  his  pui»l  Scolosuboff  have  made  an  extended  exam- 
ination on  arsenic  in  the  tissues,  and  have  shown  that  it  principally 
localizes  itself  in  the  nervous  tissues.  They  also  describe  an  im- 
proved method  of  separating  it  from  organic  matters. 

€k>mmaille  has  given  a  means  of  separating  cholesterin  from  the 
£itty  matters  with  which  it  is  generally  accompanied,  and  which  are 
often  mistaken  for  it,  by  taking  advantage  of  the  property  which 
cholesterin  has  of  resisting  the  action  of  concentrated  alkalies,  even 
when  boiling. 
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MINERALOGY. 

Bt  EDWABD  S.  DANA,  Ph.D., 
Yau  Coluob,  Nbw  Hatsv. 

PUBLICATIONS,  RESEABCHES,  ETC. 

Beyeral  important  works  on  Mineralogy  have  been  published  dur- 
ing the  year  past  First  among  these  stands  Rammelsberg's  ^^  Hand- 
book of  Mineral  Chemistry."  This  is  a  most  valuable  contribution 
to  the  science,  both  on  account  of  the  high  position  which  the  au- 
thor holds  in  the  department,-  and  also  because  it  is  the  first  com- 
plete work  in  which  the  chemical  composition  of  minerals  has  been 
discussed  with  sole  reference  to  the  principles  of  the  New  Chemistry. 
It  thus  marks  an  era  in  the  science,  since  hitherto  the  new  fcMrmulas, 
if  given  at  all,  have  generally  been  made  subordinate  to  those  of  the 
old  system. 

The  "  Physical  Crystallography  "  of  Professor  Groth  is  also  an  im- 
portant work,  since  it  gives  a  full  and  systematic,  and  yet  very  intel- 
ligible discussion  of  the  optical  characters  of  crystals,  and  the  means 
employed  in  their  investigation.  Other  new  works  are  the  Crystal- 
lographies of  Klein  and  of  Sadebeck ;  the  former  discussing  the 
methods  of  calculation,  and  the  latter  the  natural  history  of  crystals, 
their  method  of  growth,  and  so  on.  The  new  (5th)  Appendix  by 
Domeyko  to  his  "  Mineralogy  "  may  also  be  mentioned ;  the  new  min- 
erals described  in  it  are  enumerated  in  the  list  which  follows. 

Two  mineralogical  societies  have  recently  been  inaugurated  in 
England,  one  of  which  is  called  the  '*  hhl^^''  after  Professor  Miller's 
classical  crystallographic  symbols.  Moreover,  it  has  been  announced 
that  a  new  journal,  to  be  devoted  exclusively  to  Mineralogy,  is  soon 
to  be  commenced  in  Germany ;  the  design  is  to  make  it  decidedly 
cosmopolitan  in  its  nature. 

In  the  department  of  Physical  Mineralogy  important  researches 
have  been  published  by  Hankel,  Groth,  and  others.  Hankel  has 
continued  his  investigations  of  the  pyro-electrical  properties  of  min- 
erals, and  has  shown  that  these  belong,  not,  as  once  supposed,  to  a 
few  hemihedral  minerals  alone,  as  tourmaline,  but  to  all  species  in  a 
more  or  less  decided  degree.  Moreover,  he  has  shown  that  these 
characters  are  detennined,  analogously  to  the  optical  properties,  by 
the  symmetry  of  the  crystalline  form ;  for  instance,  in  a  tetragonal 
or  hexagonal  crystal  the  same  kind  of  electricity  is  developed  in 
all  lateral  directions,  that  is,  upon  all  prismatic  planes,  but  the  oppo- 
site kind  at  the  extremities  of  the  vertical  axis.    Groth  has  deter- 
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mined  the  coefficient  of  elasticity  of  rods  of  rock-salt  by  a  series  of 
delicate  acoustical  experiments.  These  rods  were  cat  in  di£ferent 
directions  from  the  crystal  of  salt,  and  the  main  result  arrived  at  is 
the  proof  that  the  elasticity  has  different  values  in  different  direc- 
tions, but  the  same  value  in  all  directions  crystallographically  iden- 
tical. 

Baumhauer  has  continued  his  researches  upon  the  figures  produced 
upon  the  surfaces  of  crystals  of  lepidolite,  tourmaline,  and  other  min- 
erals by  means  of  various  modes  of  etching.  The  same  method  of 
investigation  has  proved,  in  his  hands,  that  crystals  of  mimetite  and 
pyromorphite  are  hemihedrally  developed  in  the  same  vray  as  those 
of  apatite,  though  it  is  not  apparent  in  their  external  forms. 

The  accurate  measurements  of  crystals  of  analcite  by  Schrauf  have 
led  him  to  the  conclusion  that  it,  like  leucite,  must  be  transferred  to 
the  Hst  of  tetragonal  crystals  (instead  of  isometric).  It  is  claimed, 
however,  by  Hirscbwald  that  both  species  are  truly  isometric,  though 
showing  the  phenomena  of  "  polysymmetry.*'  Tschermak  has  also 
shovm  that  the  common  mica,  muscovite,  is  monoclinic,  not  ortho- 
rhombic. 

The  crystals  of  chondrodite  irom  Brewster,  N.  Y.,  have  been 
shown  by  an  American  crystallographer  to  embrace  the  same  three 
types  of  forms  that  characterize  the  volcanic  mineral  humite,  of 
Vesuvins;  moreover,  the  optical  characters  of  the  second  and  third 
types  show  them  to  be  manoeUme,  though  they  do  not  agree  between 
themselves.  Des  Cloizeaux  has  supplemented  these  observations  by 
a  like  examination  of  the  Yesuvian  mineral  (humite),  and  has  thus 
shown  that  the  three  types  must  be  considered  three  distinct  species ; 
which  he  proposes  to  call  respectively  humite,  chondrodite,  and  dino- 
humite, 

A  number  of  new  and  strange  cases  of  the  association  in  parallel 
position  of  crystals  of  two  distinct  species  have  been  described ; 
thus,  pyroxene  on  hornblende,  humite  on  chrysolite,  etc.  The  most 
remarkable  case  is  that  of  quartz  on  calcito,  an  interesting  form  of 
which  has  been  figured  from  "  Specimen  Mountain,"  in  the  Yellow- 
stone National  Park. 

A  related  though  quite  different  subject  is  the  inclosure  of  one 
crystal  by  another,  as  the  strange  envelopment  of  orthoclase  by  tour- 
maline described  by  E.  H.  Williams  {Amer,  Journal  of  Science,  Feb., 
1876).  The  presence  of  liquid  carbon  dioxide  in  minerals  has  been 
confirmed  by  Hartley,  and  some  new  facts  in  regard  to  it  published. 
His  studies  have  led  him  to  suggest  the  idea  that  diamonde  may 
haye  been  formed  by  the  action  of  reducing  agents  on  very  highly 
compressed  carbon  dioxide.  Dr.  Isaac  Lea  has  continued  his  study 
of  the  inclusions,  both  liquid  and  solid,  by  some  gems,  as  sapphire, 
spinel,  etc. 

The  new  localities  of  American  minerals,  spoken  of  in  the  last  vol- 
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ume  of  the  Beeard,  have  been  further  deyeloped  daring  the  year,  and 
yielded  many  fine  specimens.  Of  new  occorrenGes  of  some  interest 
may  be  mentioned  the  staurolite  crystals  of  Fannin  Co.,  Georgia ; 
the  pyrrhotite  of  Elizabethtown,  Ontario ;  the  quartz  and  rutile  of 
White  Plains,  North  Carolina,  the  former  very  fine  in  color  and  trans- 
parency ;  the  columbite  fix>m  Standish,  Idaine ;  sphene  from  Bridge- 
water  Station,  Pennsylyania,  and  so  on. 

As  the  tellurium  minerals  of  this  country  have  exerted  a  good  deal 
of  interest  of  late  years,  it  is  worth  noting  that  some  tellurium  com- 
pounds (hesfiite,  altaite)  have  been  discovered  by  Domeyko  in  Chill 

NEW  MINERAL  SPECIES. 

The  energy  of  mineralogists  during  the  past  year  seems  to  haye 
been  especially  directed  to  the  discovery  of  new  species,  for  the  num- 
ber of  new  names  introduced  into  the  Tocabulary  of  the  science  is 
very  large.  It  is  probable,  however,  that  some  of  the  newly  made 
species  may  not  have  a  very  long  existence.  The  foUowing  is  the 
list  of  species  announced  as  new : 

Aehrmnatiie. — ^A  molybdo-arsenate  of  lead,  of  a  yellow  color,  and 
indistinct  crystalline  structure.  The  locality  is  Guanacer6,  Chihua- 
hua, Mexico.    Described  by  Professor  J.  W.  Mallet    . 

Aerinite. — Essentially  a  hydrous  silicate  of  iron  and  aluminum, 
characterized  by  its  intense  azure-blue  color.  The  structure  is  mass- 
ive and  earthy.  It  forms  the  paste  which  binds  together  fragments 
of  quartz,  chrysolite,  feldspar,  and  augite,  and  has  probably  itself 
arisen  from  the  decomposition  of  other  silicates.    Locality,  Spain. 

CaieogincUe. — A  doubtful  mineral  containing  one,  calcium,  water, 
and  carbonic  acid.    Massive ;  color,  orange-red.    Sterling  TTiil^  N.  J. 

Ouproedleite. — A  basic  carbonate  of  copper  and  calcium,  some- 
what allied  to  malachite,  but  having  an  intense  vermilion-red  color. 
Occurs  in  small  massive  fragments  in  carbonate  of  calcium.  From 
the  mines  of  Canza,  in  Peru. 

ClinohumUe. — ^The  third  type  of  humite.    (See  above.) 

DaubrieUte. — Proto-sulphide  of  chromium,  occurring  as  a  coating 
of  triolite  nodules  in  the  meteoric  irons  of  Northern  Mexico.  De- 
scribed by  Professor  J.  Lawrence  Smith. 

Datibreite, — ^An  oxychloride  of  bismuth,  from  the  Constancia  Ifine, 
in  Bolivia.  Amorphous,  structure  somewhat  fibrous;  the  color  yel- 
low and  yellowish  gray.  Specific  gravity  6.6,  and  hardness  d.5 
(Domeyko).  Both  this  and  the  preceding  species  named  for  M. 
Daubrfe,  of  Paris. 

Eucfdorite, — ^A  silicate  of  iron  and  magnesium.  Occurs  in  coarse 
scales,  with  a  light  olive-green  color.  Distinctive  characters,  want- 
ing.   Chester,  Mass. 

FrieddUe. — ^A  hydrous  manganese  silicate,  allied  to  hydrotephroite. 
Occurs  in  hexagonal  plates  and  in  granular  masses;  color,  rose-red. 


mDUSnUAL  PBOGRESS  DURINO  THE  TEAR  1876.  Ixxxvii 

Adenrielle,  Hantes-Pyren^es.    Named  by  M.  Beitrand  in  honor  of 
M.  Friedel. 

GagtdldUe.—A.  member  of  the  amphibole  groitp  of  minerals,  but 
in  composition  essentially  a  silicate  of  aluminum.  Found  in  chloritic 
slate  in  the  valley  of  Aosta ;  occurs  in  prismatic  crystals ;  color,  dark- 
blue.    Named  by  Sr.  Str&ver  in  honor  of  8r.  Qastaldi. 

EernujavnoUte. — A  mineral  yery  near  if  not  identical  with  colum- 
bite,  from  the  old  locality  at  Haddam,  Conn.  Supposed  to  differ  in 
chemical  composition. 

HuMili^aiyite, — A  chloride  of  sodium  and  silrer,  allied  to  halite 
and  cerargyrite.  Crystallizes  in  cubes  of  a  white  color.  From  the 
mine  of  San  Simon,  Cerro  de  Huantajaya,  Chili 

IfydrotitanUe. — ^A  mineral  which  has  been  produced  by  the  altera- 
tion of  crystals  of  perofskite;  all  the  lime  and  some  of  the  iron 
having  been  removed,  and  water  been  taken  up.  The  crystals  have 
retained  their  original  form,  but  the  color  has  become  grayish  white. 
Locality,  Magnet  Gove,  Arkansas.  Described  by  Dr.  Eoenig,  of  Phil- 
adelphia. 

Ihleite, — A  hydrous  sulphate  of  iron ;  occurs  as  a  yellow  efflores- 
cence on  the  graphite  of  Mugrau,  Bohemia. 
Keatingine, — ^A  variety  of  fowlerite,  from  Franklin,  N.  J. 
KrdnHte, — ^A  double  sulphate  of  copper  and  sodium,  of  a  brilliant 
blue  color;  and  occurring  in  crystalline  masses  having  a  prismatic 
structure.  It  feels  moist  to  the  touch,  and  upon  prolonged  exposure 
to  the  air  it  becomes  greenish,  and  partly  loses  its  transparency. 
From  the  mines  of  Calama,  in  Bolivia. 

Lenglianite, — ^A  ferriferous  variety  of  guadalcazarite,  from  Levi- 
gliani,  Italy. 

2£dUnow9kite, — ^A  variety  of  tetrahedrite,  containing  considerable 
silver  and  lead.    From  the  mine  of  Carpa,  Peru. 

Mdamaphloffite, — Occurs  in  minute  cubes,  having  a  light  brownish 
color,  which  are  implanted  on  calcite  and  celestite  frt>m  Sicily.  The 
mineral  contains  silica,  sulphuric  oxide,  and  water,  though  the  ex- 
act composition  is  yet  doubtfuL  The  hardness  is  nearly  that  of  quartz. 
Its  most  peculiar  character,  to  which  it  owes  its  name,  is  that  it  turns 
black  on  being  heated. 

MterachdrUte  and  Mierodermieulite  are  names  given  by  Herold  to 
microscopic  crystals,  of  uncertain  nature,  observed  in  the  kaolin  of 
Thnringia. 

Mottramite. — ^A  hydrous  vanadate  of  copper  and  lead,  occurring  as 
a  black,  velvety  incrustation  on  sandstone.  At  Mottram  St  An- 
drew's, Cheshire,  England.    Described  by  Professor  Roscoe. 

Paranherite. — ^A  name  given  by  Boricky  to  a  special  group  of  the 
minerals  which  are  embraced  under  the  general  term  of  ankeriU; 
that  is,  carbonates  of  calcium,  magnesium,  and  iron,  in  varying  pro- 
portions.   From  Bohemia. 
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PMamine, — ^A  variety  of  serpentine  of  uncertain  character.  Pel- 
ham,  Mass. 

PhiUipite. — A  hydrous  sulphate  of  copper  and  iron.  Occurs  in 
small  masses  of  a  deep-blue  color  in  a  clay.  Province  of  Santiago, 
Chili. 

PUinite, — A  hydrous  silicate  of  aluminum  and  calcium;  allied  to 
the  zeolites.  Found  in  fine,  white,  flexible  needles,  having  a  silky 
lustre,  in  the  granite  of  Striegau,  Silesia. 

Pnttacinite. — ^A  hydrous  vanadate  of  lead  and  copper,  nearly  allied 
to  mottramite.  (See  above.)  Occurs  in  thin,  crypto-crystalline  coat- 
ings of  a  green  color.  Silver  Star  District,  Montana.  Described  by 
Dr.  Genth. 

Pyroeonite, — ^Identical  with  pachnolite.    Greenland. 

EoioodUe, — ^A  vanadate  of  aluminum  and  potassium,  described  by 
Professor  Boscoe,  and  also  by  Dr.  Genth,  with  dififerent  results.  Oc- 
curs in  scales  grouped  in  stellate  or  fan-shaped  groups;  the  color 
greenish  gray.  Found  in  small  seams  in  a  gold-mine  at  Granite 
Greek,  El  Dorado  County,  California.  Named  by  the  discoverer.  Dr. 
James  Blake,  for  Professor  Roscoe. 

8chraujUe. — A  new  fossil  resin,  of  a  hyadnth-red  color;  fit>m  Bu- 
kowina. 

Sideraeot — Nitride  of  iron;  found  at  the  volcano  of  Etna. 

Vanuaemite, — Supposed  to  be  a  hydrous  silicate  of  aluminum  and 
zinc.    From  Sterling  Hill,  N.  J. 

Werthemanite, — ^A  subsulphate  of  aluminum,  differing  from  alumi- 
nite  in  containing  less  water.  Found  near  the  city  of  Chachapoyas, 
Peru. 


INDDSTSIAL  FBOGKESS  DURINO  THE  TEAB  1876.  Ixxxi:c 


GEOLOGY. 


By  T.  STERBT  HXJNT,  LL.D.,  P.B.8., 
Fbopsmob  ov  GB<lto6T,  Ma—aobummi  iMnmcn  cm  Tmbvolooy,  Boarojr. 


The  Geological  explorations  which,  under  the  authority  of  the 
United  States  government,  have  been  going  on  for  the  last  few  years 
in  the  western  part  of  our  territory,  have  reached  a  point  where  it 
becomes  possible  to  generalize  the  observations. 

GEOLOGY  OF  THE  FOBTIETH  PABALLEL. 

Clarence  King  has  given  us,  in  anticipation  of  his  published  vol- 
nme,  an  important  contribution  to  the  history  of  the  Paleozoic  series 
as  displayed  along  a  belt  of  about  one  hundred  miles  in  breadth, 
following  the  40th  and  4l8t  parallels  of  latitude  from  the  104th  to 
the  120th  meridian,  or  from  the  eastern  base  of  the  Rocky  Mountains 
to  the  confines  of  CaUfomia.  By  a  careful  study  of  the  outcrops  and 
of  their  organic  remains,  he  and  his  assistants  have  been  able  to 
Duike  out  the  succession^  and  to  correlate  the  various  divisions  with 
the  New  York  series  of  rocks.  The  Paleozoic  strata  of  the  eastern 
half  of  the  continent,  generally  estimated  at  40,000  feet  in  Pennsyl- 
vania, are  diminished  to  about  one  tenth  of  that  thickness  on  the 
Missisflippi ;  and  in  the  eastern  part  of  the  Rocky  Mountains  have  a 
total  thickness  of  not  more  than  from  900  to  1200  feet,  including  at 
the  base  Cambrian,  and  at  the  summit  Carboniferous  strata ;  the  whole 
forming  apparently  one  conformable  sequence,  which  rests  in  dis- 
cordance upon  crystalline  rocks  of  Eozoic  age.  This  Paleozoic  series 
rapidly  thickens  westward  to  a  volume  of  not  less  than  83,000  feet 
in  Utah ;  and  many  divisions  not  recognized  in  the  eastern  part  of 
the  region  under  consideration  are  developed  with  great  force  and 
persistence  in  Utah  and  Nevada.  Near  Battle  Mountain,  however 
(longitude  117^  25^),  the  Paleozoic  series  is  interrupted  by  a  barrier 
of  Eozoic  rocks.  The  Rocky  Mountain  region  was  in  Paleozoic  time 
a  shallow  sea,  with  islands  of  Eozoic  rock,  while,  beyond,  the  ocean 
deepened  over  a  great  basin  to  the  western  shore. 

THE  WAH8ATCH  SECTION. 

In  the  Wahsatch  range  a  single  section  is  seen  80,000  feet  in  thick- 
nesS)  including  Lower  Cambrian,  and  extending  through  Silurian, 
Devonian,  Carboniferous,  and  Permian,  which  latter  is  overlaid  by 
Trias;  the  whole  succession  being  without  any  observable  strati- 
graphical  break.    The  base  of  this  great  conformable  series  consists 
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of  quartzites,  conglomerates,  and  slates ;  attaining  in  the  Wahsatch 
12,000  feet  in  thickness,  and,  so  far  as  known,  destitute  of  fossils, 
with  the  exception  of  about  seventy-five  feet  of  impure  limestones 
and  shales  at  the  top,  which  contain  a  fauna  designated  as  Potsdam. 
In  Middle  Nevada,  however,  this  thin  fossiliferous  layer  is  expanded 
to  at  least  8000  feet  of  dark-colored  limestones,  carrying  throughout 
a  Lower  Cambrian  fauna ;  while  in  the  Rocky  Mountains,  to  the  ex- 
treme east,  these  strata  thin  out,  and  never  exc^d  100  feet 

THE  UTE  UMESTONE. 

Immediately  overlying  these  Cambrian  shales  is  what  is  named  the 

Ute  limestone  which,  from  1000  feet  to  the  southward,  attains  2000 

feet  in  the  Wahsatch ;  while  in  Western  Nevada,  where  the  calcareous 

strata  of  the  Potsdam  are  greatly  thickened,  we  have  4000  or  5000 

feet  of  limestone.    In  the  Wahsatch  the  middle  part  alone  of  this 

limestone  has  yielded  fossils,  which  are  of  Quebec  (that  is,  of  Levis 

or  Tremadoc)  age,  while  the  great  calcareous  mass  £uther  west  has 

more  than  one  half  its  volume  of  so-called  Primordial  or  Potsdam 

age,  and  a  portion  of  Levis ;  a  large  part  contains  fonns  of  Niagara, 

followed  by  Lower  Helderberg,  the  precise  limits  of  these  not  being 

yet  defined. 

THE  WAHSATCH  LIMESTONE 

Succeeding  this  is  the  Wahsatch  limestone,  having  a  thickness  of 
7000  to  8000  feet,  and  containing  faunas  of  Devonian  (Upper  Helder- 
berg and  Chemung)  age.  This  is  separated  from  the  Ute  limestone 
by  the  Ogden  quartzite,  a  g^reen  or  white  sandstone — sometimes 
schistose  and  at  other  times  conglomerate — ^which  in  different  local- 
ities varies  from  1600  to  700  feet  in  thickness,  and  in  some  parts  is 
wanting,  or  represented  only  by  silidous  impurities  in  the  limestone. 
It  is  regarded  as  the  representative  of  the  Schoharie  and  Cauda-galli 
grits  of  New  York.  The  base  of  the  Wahsatch  limestone  presents  in 
some  localities  an  intermingling  of  Lower  with  Upper  Helderbeig 
forms — making  as  yet  somewhat  uncertain  the  horizon  between 
Silurian  and  Devonian.  Black  slates,  which  in  one  locality  overlie 
the  Chemung  limestone,  are  supposed  to  be  equivalent  to  the  Genesee 
group,  above  which  are  beds  holding  a  Waverley  or  Upper  Devonian 
fauna.  Still  higher  in  the  Wahsatch  limestones  occur  Lower  Car- 
boniferous, followed  by  true  Coal-measure  forms.  This  vast  body  of 
limestone  above  the  Ogden  quartzite  thus  contains  fit>m  1000  to  1400 
feet  of  Devonian,  fit>m  1000  to  1200  of  sub-Carboniferous  and  Waver- 
ley, and  from  4000  to  4600  of  true  Carboniferous. 

THE  WEBER  QUARTZITE. 
To  this  succeeds  the  Weber  quartzite,  which  in  the  Wahsatch  has 
a  thickness  of  6000  feet,  increasing  to  9000  or  10,000  feet  in  the 
Oquirrh,  and  probably  to  even  a  greater  volume  in  Western  Nevada. 
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With  the  exception  of  some  red  sandstones  at  the  base,  it  is  chiefly 
a  quartzite ;  though  in  parts  becoming  a  coarse  sandstone,  occasion- 
ally conglomerate.  Though  as  yet  without  discovered  fossils,  it  is 
shown  to  belong  to  the  Carboniferous  £rom  the  &ct  that  it  is  con- 
fonnably  oyerlaid  by  2000  or  2500  feet  of  shales,  sandstones,  and 
chert-beda,  with  arenaceous  limestones,  holding  throughout  Coal- 
measure  forms,  and  represented  in  some  parts  of  the  distribution  by 
a  continuous  .body  of  limestone.  In  the  marine  limestones  of  the 
Wahsatch  division  there  are  found,  in  Middle  Nevada,  some  plant- 
bearing  earthy  coal-beds.  We  have  thus  a  series  of  at  least  16,000 
feet  of  sediments  belonging  to  the  true  Coal-measures ;  following 
which  are  a  few  hundred  feet  of  argillaceous,  sandy,  and  calcareous 
rocks,  the  &una  of  which  appears  to  offer  a  transition  to  the  Permian. 
The  Permian  strata  themselves  are  wanting  to  the  west  of  the  Wah- 
satch. It  is,  according  to  King,  a  question  whether  the  Eozoic  bar- 
rier which,  in  Western  Nevada,  was  the  limit  to  the  Paleozoic  basin, 
was  continental  in  its  character ;  if  so,  it  would  appear,  from  the 
Carboniferous  strata  in  the  Blue  Mountains  of  Oregon  and  the  Bass 
range  in  Califoroia,  that  it  included  deep  westward  bays  in  which 
Paleozoic  sedimenta  were  deposited. 

THE  BLACK  HILLS. 

The  late  observations  of  Jenney  have  given  us  further  illustrations 
of  the  geological  succession  in  the  Black  Hills  of  Dakota.  The 
Eozoic  strata  of  this  re^on^  which  doubtless  once  formed  an  island 
in  the  Paleozoic  sea,  are  described  as  consisting  of  gneisses,  and 
micaceous,  homblendic,  and  chloritic  schists,  with  interbedded  and 
intnisive  granites,  overlaid  in  apparent  unconformity  by  a  series  of 
argillites  and  quartzites.  Both  of  these  series  are  much  disturbed 
and  folded,  and  include  auriferous  quartz  veins.  Resting  uncon- 
formably  upon  these  are  250  feet  of  sandstones,  which  at  the  base 
are  conglomerate,  including  fragments  of  the  older  rocks  and  of  their 
auriferous  veins ;  and  higher  up  soft  sandstones  and  shales,  with 
fucoids.  Above  this  are  800  or  400  feet  of  massive  Carboniferous 
limestone,  separated  from  the  underlying  fucoidal  beds  by  a  few  feet 
of  calcareous  sandstone,  holding  the  same  fauna  as  the  limestone. 
To  this  succeeds  over  400  feet  of  red  sandstones,  limestones,  and 
maris,  with  gypsum,  regarded  as  Triassic,  overlaid  by  Jurassic  strata 
with  an  abundant  fauna,  and  not  exceeding  600  feet  in  thickness ;  to 
which  succeed  the  Cretaceous  and  Tertiary  strata  of  the  region. 
The  whole  section,  up  to  the  summit  of  the  Cretaceous,  presents  no 
evidence  of  want  of  conformity,  and  offers  not  more  than  700  feet  as 
the  representative  of  the  Paleozoic  period.  The  strata  below  the 
CarboniferouB  are  by  him  regarded  as  Cambrian,  and  called  Pots- 
dam. 


xcii  GENERAL  SUMMABY  OF  SCIENTIFIC  AND 

THE  UINTA  MOUNTAINS. 

The  lately  published  researches  of  Powell  on  the  Colorado  give 
us  the  details  of  the  geological  succession  in  the  Uinta  Mountains. 
The  sedimentary  groups  of  what  he  has  called  the  Plateau  ProTince 
rest  upon  a  series  of  Eozoic  rocks,  to  which  he  has  given  the  name  of 
the  Red  Creek  quartzite,  consisting  of  quartadtes,  interstratified  with 
homblendic,  chloritic,  and  micaceous  schists,  in  appressed  folds. 
The  thickness  of  these  crystalline  schists  is  provisionally  put  down 
at  10,000  feet  Resting  unconformably  upon  these  rocks,  and  hold- 
ing at  its  base  fragments  derived  from  them,  is  the  Uinta  group  of 
sandstones,  quartzites,  and  shales,  measuring  12,500  feet  in  thick- 
ness, and  provisionally  regarded  by  Powell  as  Devonian.  This  had 
suffered  great  erosion  previous  to  the  deposition  of  the  Carbonifer- 
ous series,  and  is  divided  in  ascending  order  into  about  400  feet  of 
sandstones,  known  as  the  Lodore  division,  followed  by  a  mass  of 
2000  feet,  chiefly  of  limestone ;  above  which  are  the  Lower  and  Up- 
per Aubrey  groups,  each  1000  feet  in  thickness,  and  both  consisting 
of  limestones,  with  some  interstratified  sandstones  and  cherty  layers, 
making  thus  a  total  of  4400  feet  of  rocks  of  Carboniferous  age,  rest- 
ing sometimes  on  the  crystalline  schists,  and  sometimes  on  the  eroded 
Uinta  sandstone.  In  the  Grand  Cafion  of  the  Colorado,  however, 
the  Carboniferous  rests  in  part  upon  crystalline  rocks,  which  Powell 
regards,  like  the  Red  Creek  group,  as  Eozoic  (and  which  consist 
of  homblendic  and  micaceous  schists,  with  beds  and  dikes  of 
granite),  and  in  part  upon  what  he  calls  the  Grand  Cafion  group 
of  sediments.  These  consist  of  about  10,000  feet  of  sandstones, 
shales,  and  limestones,  with  imperfectly  preserved  fossils,  probably 
Cambrian,  down  to  the  base.  Between  this  group  and  the  Carbon- 
iferous are  about  800  feet  of  sandstones,  shales,  and  limestones,  des- 
ignated as  the  Tonto  group.  These  are  found  to  rest  upon  the 
eroded  basset  edges  of  the  lower  sandstones ;  and  being  followed 
conformably  by  the  Carboniferous,  were  by  Powell  assigned  to  the 
latter  period,  though,  from  the  presence  in  it  of  Cruzlana,  it  has  been 
referred  to  a  lower  horizon.  In  some  parts  the  Tonto  group  rests  di- 
rectly upon  the  crystalline  schists. 

PALEOZOIC  FOSSILS. 
The  series  above  the  Tonto  group,  according  to  White,  includes 
the  Lower  Carboniferous,  Carboniferous,  and  Permian;  while  the 
Grand  Cafion  strata  have  yielded  as  yet  but  few  fossils,  among  which 
have  been  identified  only  Lingulella  and  Obolella.  In  parts  of  Utah, 
Nevada,  and  Arizona  he  has  found  trilobites  of  the  genera  Olenellus, 
Conocoryphe,  and  Agnostus,  showing  a  low  Cambrian  horizon.  The 
characteristic  Crustacea  of  the  Levis  limestone  are  met  with  in  sev- 
eral localities,  and  in  one  place  the  Phyllograptus  of  the  so-called 
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Qaebec  group.  Trenton  forms  have  been  found  in  New  Mexico 
and  parts  of  Arizona  and  Nevada,  associated  in  the  latter  region 
with  the  characteristic  graptolites  of  the  Utica.  It  would  thus  ap- 
pear that  the  faunas  characteristic  of  all  the  principal  paleozoic  di- 
visions of  the  East  arc  already  recognized  in  different  parts  of  this 
great  Western  basin.  Large  deposits  of  gypsum,  with  strong  brines, 
are  found  in  Colorado  near  the  base  of  the  Carboniferous  series — 
a  &ct  which  recalls  similar  deposits  at  the  same  horizon  in  various 
parts  of  Eastern  North  America. 

ME80Z0IC  OF  THE  WEST. 
Powell  has,  moreover,  given  us  a  section  of  the  Mesozoic  and  Ceno- 
zoic  rocks.  Instead  of  the  conformable  succession  observed  by  King, 
as  well  as  by  Hay  den,  Comstock,  Bradley,  and  more  recently  by  Jen- 
ney,  for  the  whole  series  of  Paleozoic  and  Mesozoic  rocks,  it  has  been 
seen  that  in  the  Colorado  section  we  have  a  stratigraphical  break  at 
the  base  of  the  Tonto  group.  Another  occurs  at  the  summit  of  the 
Carboniferous,  upon  the  eroded  edges  of  which  is  a  conglomerate 
fonning  the  base  of  the  Mesozoic.  The  lower  Mesozoic  here  consists 
of  5200  feet  of  sandstones  and  limestones,  often  chetiy,  with  gypsum 
at  many  horizons;  the  whole  series,  divided  by  Powell  into  four 
parts,  is  regarded  as  the  equivalent  of  the  Jurassic,  perhaps  including 
at  its  baae  a  representative  of  the  Triassic. 

COAL-BEARING  SERIES. 

Overlying  conformably  these  gypsiferous  and  calcareous  sandstones 
are  the  Cretaceous  and  Tertiary  coal-bearing  strata,  consisting  chiefly 
of  sandstones,  carbonaceous  shales,  and  beds  of  coal  or  lignite.  Of 
these  he  refers  6100  feet,  including,  in  ascending  order,  the  Henry's 
Fork,  Sulphur  Creek,  Salt  Wells,  and  Point  of  Rocks  divisions,  to  the 
Cretaceous.  Upon  the  plicated  and  eroded  sur&ce  of  the  latter  rests ' 
the  Bitter  Creek  group  of  8000  feet  of  sandstones,  with  some  lime- 
stone, mncli  gypsum,  carbonaceous  shales,  and  numerous  lignite  beds, 
followed  by  80O  feet  of  the  similar  strata  of  the  Lower  Green  River 
division,  upon  the  eroded  surface  of  which  rests  a  mass  of  sandstone 
overlaid  by  the  calcareous  beds  and  lignites  of  the  Upper  Green 
River  division,  300  feet  in  all.  This  forms  the  summit  of  the  great 
ligmtic  coal-bearing  series,  of  which,  as  we  have  seen,  6100  feet  are 
by  Powell  referred  to  the  Cretaceous,  and  4100  to  the  Tertiary,  mak- 
ing a  total  thickness  of  10,200  feet 

Conformably  above  this  comes  the  Bridger  group  of  8000  feet  of 
sandstones,  chiefly  glauconitic,  with  limestones,  marls,  and  flints,  sep- 
arated by  a  stratigraphical  break  from  1800  feet  of  somewhat  sim- 
ilar rocks,  called  the  Brown's  Park  group ;  while  over  the  disturbed 
and  eroded  surface  of  this  spreads,  the  highest  of  all,  the  Bishop's 
Mountain  conglomerate  of  300  feet,  making  a  thickness  of  Mesozoic 
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and  Cenozoic  rocks  of  not  less  than  19,600  feet,  marked  by  four 
stratigraphical  breaks.  If  to  this  we  add  16,960  feet  for  the  Car- 
boniferous and  Uinta  groups,  and  10,000  for  the  sandstones  of  the 
Grand  Cafion,  we  shall  haye  a  total  thickness  of  49,460  feet  from  the 
base  of  the  Paleozoic  series  to  the  summit  of  the  Tertiary  in  this 

reirion. 

WESTERN  EOZOIC  ROCKS. 

The  study  of  the  geology  of  this  great  western  half  of  the  Amer- 
ican Paleozoic  basin  shows,  as  Gilbert  remarks,  that  its  rocks  were 
deposited  upon  a  subsiding  Paleozoic  continent,  over  which  we  can 
trace  the  advancing  shore-line  of  the  Paleozoic  sea,  which  at  length 
covered  all  but  some  isolated  and  more  elevated  areas.  The  same 
state  of  things  obtained  to  the  eastward  also,  where  there  is  no 
warrant  whatever  for  the  familiar  notion,  based  on  a  singular  mis- 
conception, of  a  continent  growing  around  a  Laurentian  nucleus. 
The  Paleozoic  strata  in  this  western  region  are  every  where  clearly 
distinguished  by  their  uncrystalline  character  from  the  crystalline 
Eozoic  rocks.  In  one  case  only,  in  New  Mexico,  quartzose  schists, 
holding  hornblende  and  andalusite,  are  said  to  occur  interstratified 
with  uncrystalline  strata  carrying  Paleozoic  fossils.  The  fact,  how- 
ever, that  these  strata  are  in  parts  vertical,  and  are  traversed  by 
faults,  and  brought  in  contact  with  gneiss  and  crystalline  schists  of 
admitted  Eozoic  age,  suggests  caution  in  fixing  the  horizon  of  these 
supposed  Paleozoic  crystalline  schists.  Different  observers  have  re- 
ferred portions  of  these  crystalline  rocks  to  the  Laurentian  and  the 
Montalban  series ;  but  careful  studies  are  yet  wanting  to  establish 
their  true  relations. 

METALUFEROUS  DEPOSITS. 

A  great  part  of  the  deposits  of  the  precious  metals  in  this  western 
region  are  in  veins  in  the  Eozoic  rocks,  but  it  is  well  known  that 
they  occur  also  in  the  Cambrian  and  the  Carboniferous  rocks;  while 
silver  ores  are  fotmd  impregnating  rocks  of  Cretaceous  age,  showing 
that  the  transportation  of  the  precious  metals  has  been  going  on  up 
to  a  comparatively  late  period. 

ERUPTIVE  ROCKS. 

Eruptive  rocks,  as  is  well  known,  are  found  penetrating  and  over- 
lying the  strata  even  of  later  tertiary  age  in  the  West.  According 
to  Richthofen,  there  was  a  natural  and  constant  order  in  their  ex- 
travasation, the  acidic  rocks — trachytes  and  rhyolites — being  al- 
ways older,  and  the  basic  rocks — ^basalts  and  dolerites — ^newer,  pen- 
etrating and  overlying  the  former.  This  would  seem  to  be  an  in- 
stance of  hasty  and  imperfect  generalization.  The  writer  has  long 
since  shown  that  some  of  the  eruptive  dolerites  of  Canada  are  of 
pre-Paleozoic  age ;  and  the  observations  of  Le  Conte  and  of  James 
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Blake  in  the  West  (Beeord^  1874,  Izzi.)  have  made  known  the  exist- 
ence of  repeated  intercalations,  by  successive  outflows,  of  trachytic 
and  doleiitic  rocks.  Marrine  has  since  pointed  out  another  instance 
of  the  kind  in  Nevada,  where  two  or  more  beds  of  dark-colored 
olivenitic  basalt,  with  interposed  sandstones,  are  capped  by  a  great 
mass  of  pinkiah  trachyte  or  rhyolite  holding  sanidine  and  quartz, 
and  including  pebbles  of  the  underlying  basalt. 

CRT8TALLINE  ROCKS  OF  MICHIGAN. 

The  crystalline  schists  of  the  northern  peninsula  of  Michigan  have 
been  again  discussed  by  Brooks,  who,  after  the  Canada  Survey,  has 
referred  them  to  the  Huronian  period.  He  calls  further  attention  to 
the  existence  at  the  summit  of  the  series  of  a  group  of  granitic  rocks, 
with  homblendic  and  micaceous  schists  holding  stanrolite  and  gar- 
net, the  whole  being,  according  to  him,  apparently  younger  and  dif- 
ferent in  character  from  any  of  the  known  Huronian  rocks.  The 
writer  had  already  described  these  rocks  in  1871,  and  then  referred 
them  to  tlie  White  Mountain  or  Montalban  series,  of  which  they  have 
both  the  lithological  characters  and  the  geognostical  relaticms. 

THE  KEWEENIAN  8EKIES. 

The  series  of  sandstones  and  trappean  rocks  which  carry  the 
native  copper  of  Lake  Superior  has  been  by  Irving  studied  in  Wis- 
consin, where  is  found  a  westward  extension  of  .the  Lake  Superior 
synclinal  of  these  rocks,  and  whexe  they  have  an  apparent  thickness 
of  more  than  dO,000  feet  They  are  there  as  clearly  distinct  from  the 
underlying  Huronian  series  as  fh>m  the  overlying  horizontal  sand- 
stones of  Lake  Superior,  which  are,  according  to  Irving,  traced  west- 
ward beneath  the  Lower  Paleozoic  sandstones  of  the  Mississippi  Val- 
ley, of  which  they  are  apparently  inferior  members.  Brooks  now 
concludes  that  the  granitoid  and  micaceous  formation  just  noticed, 
which  he  places  at  the  summit  of  the  Huronian,  is  unconformably 
overlaid  by  the  copper-bearing  formation,  which  he  proposes  to 
recognize  as  a  distinct  series  under  the  name  of  Eeweenawian.  The 
writer  had,  however,  already  in  1878  named  it  the  Keweenaw  series ; 
and  if  an  acfjective  is  desired,  Keweenian  will  be  more  euphonious 
than  the  word  proposed  by  Brooks.  The  evidence,  then,  is  to  the 
effect  that  the  succession  in  this  region  is:  1.  Laurentian;  2.  Hu- 
ronian ;  8.  Montalban ;  4.  Keweenian ;  5.  Lower  Cambrian — ^to  which 
period  the  overlying  sandstones  must  be  referred.  This  disposes  of 
Bradley's  late  strange  suggestion  that  the  Huronian  is  probably 
altered  Lower  Silurian— that  is  to  say,  Lower  Cambrian. 

CRYSTALLINE  ROCKS  OF  PENNSYLVANIA. 
Hunt  has  described  the  crystalline  rocks  of  the  South  Mountain 
between  the  Delaware  and  the  Schuylkill,  and  of  the  Welsh  Mountr 
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ain  between  the  latter  river  and  the  Sasqnehanna,  as  clearly  of  Lau- 
rentian  age,  and  has  referred  to  the  Montalban,  the  Philadelphia 
gneiss  and  mica-slate  series.  He  points  out  the  existence  of  a  hither- 
to unnoticed  Lanrentian  belt  farther  to  the  southeast,  which  sepa- 
rates the  Auroral  limestones  on  that  side  of  the  Mesozoic  from  the 
Montalban  series ;  and  he  notices  between  the  latter  and  the  Lauren- 
tian  a  belt  of  Huronian  strata  of  varying  breadth,  which  is  probably 
unconformable  with  the  Laurentian.  He  moreover  describes  the 
South  Mountain  range,  where  it  reappears  again  to  the  south  of  the 
Susquehanna,  as  consisting,  in  Pennsylvania,  chiefly  of  a  large  de- 
velopment of  Huronian  strata,  including  great  interstratifled  masses 
of  orthofelsite  or  petrosilex  rocks  (the  hftUeflinta  of  the  Swedish 
geologists),  which  frequently  pass  into  a  quartziferous  feldspar- 
porphyry,  generally  of  some  reddish  color.  These  acidic  rocks  rep- 
resent in  the  Huronian  the  gneisses  of  the  Laurentian  and  the  Montr 
alban,  and  here,  as  elsewhere,  are  found  to  be  distinctly  stratified, 
and  intercalated  with  greenstones  and  chloritic  and  epidotic  rocks. 
He  regards  them  as  the  equivalents  of  similar  rocks  which  fonn  a 
part  of  the  Huronian  series  along  the  eastern  coast  of  New  England 
and  New  Brunswick,  and  of  the  iron-bearing  orthofelsite  porphyries 
of  Missouri.  They  are  also  developed  along  the  northern  shore  of 
Lake  Superior,  and  their  ruins  enter  largely  into  the  conglomerates 
of  the  Keweenian  series  in  Northern  Michigan. 

LOWER  TACONIC  ROCKS. 

Hunt  has  further  described  the  characters  of  the  Primal  and  Au- 
roral rocks  of  H(^rs,  as  seen  in  the  region  to  the  southeast  of  the 
North  Mountain  in  Pennsylvania.  These  rocks  were  assumed  by 
Rogers  to  be  the  stratigraphical  equivalents  of  the  Potsdam,  Calcif- 
erous  and  Chazy  of  the  New  York  series,  and  of  the  undoubted  rep- 
resentatives of  these  which  occur  west  of  the  North  Mountain. 
They  are  the  Lower  Taconic  quartzites  and  limestones  of  Emmons, 
maintained  by  him  to  occupy  a  lower  horizon  than  the  base  of  the 
New  York  fossiliferous  series.  They  constitute,  according  to  Hunt, 
a  partially  crystalline  series,  distinct  from  and  newer  than  the  Hu- 
ronian and  Montalban.  Interposed  in  the  detrital  rocks  of  the 
Primal  are  schistose  beds  charged  with  micaceous  and  chloritic  mat- 
ters, crystalline  limestones  often  inclosing  serpentine,  and  important 
beds  of  magnetite,  as  at  Boyertown,  Cornwall,  and  Dillsburg,  all 
of  which  present  mineralogical  characters  unlike  those  of  the  un- 
derlying crystallines.  Similar  conditions  extend  into  the  Auroral 
magncsian  limestone,  giving  to  these  two  formations  a  distinctive 
character.  They  were  evidently  deposited  over  a  subsiding  conti- 
nent with  bold  shores,  so  that  while  the  Primal  has  in  some  places  a 
very  great  thickness,  it  is  elsewhere  very  thin  or  entirely  wanting  be- 
neath the  Auroral,  which  rests  directly  upon  the  older  crystalline  rocks. 
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INVEBSIONB  OF  STRATA. 

Hunt  farther  points  ont  that  we  have  in  this  region  many  illastra- 
tioDB  of  what  seems  to  be  a  common  fact,  that  when  newer  strata 
deposited  around  the  base  of  a  ridge  or  barrier  of  older  rocks  hare 
been  subjected  to  folding,  they  often  assmne  a  dip  toward  the  bar- 
rier. The  movement  in  such  cases,  apparently  due  to  lateral  press- 
ure, has  sometlmea  even  involved  the  oMer  rock  itself,  and  caused  it 
to  be  folded  over,  so  that  the  newer  strata  are  actually  invoted  and 
overlaid  by  the  older  and  unconformable  rocks,  as  may  be  seen  in 
the  South  Mountain  in  New  Jersey. 

OfilOIN  OF  LIMONrrSS. 

The  presenoe  in  these  Primal  and  Auroral  strata  of  great  beds  and 
masses  of  pyrites,  and  of  others  of  caibonate  of  iion,  is  also  noted ; 
and  where,  as  is  often  the  case,  these  rocks  are  deeply  altered  by 
meteoric  agencies,  the  salpburet  and  carbonate  have  been  changed 
into  hydrated  oxide  of  iron,  which,  in  the  form  of  limonite,  abounds 
in  the  days  resulting  from  this  process  of  decomposition. 

DECAY  OF  BOCKS. 

This  decay  of  the  strata,  so  noticeable  in  these  Lower  Taconlc 
rocks,  is  also  seen  in  the  Laurentian  gneisses  of  the  South  Mountain, 
where  these  are  protected  from  erosion.  In  such  oases  the  par- 
tially decomposed  feldspathic  rocks  often  contain  unclear  masses 
of  the  unchanged  rock  —  boulders  of  decomposition.  Belt  has 
pointed  oot  in  Nicaragua  examples  of  the  slipping  or  sliding  of 
sneh  decayed  rocks  on  a  mountain-side,  by  which  undecayed  por- 
tions are  carried  down  the  slope  and  involved  in  the  displaced 
material.  Kerr  has  lately  further  illustrated  the  question  in  North 
Carolina  by  showing  that  alternate  freezing  and  thawing  of  such  de- 
cayed rocks  on  a  declivity  may  cause  the  descent  of  the  material, 
with  scratching  of  the  sur&ce,  thus  giving  rise  locally  to  phenomena 
simiiar  to  those  often  ascribed  to  sub-aerial  glaciers.  Such  move- 
ments of  decayed  crystalline  rocks,  either  with  or  without  the  aid 
of  congelation,  have  no  doubt  in  eome  regions  been  mistaken  for  the 
tesult  of  ice-action. 

LAUBENTIAN  AMD  NOBIAN  OF  THB  ADIBONDACKS. 

Professor  James  Hall  has  studied  the  arrangement  and  distribu- 
tion of  the  crystalline  rocks  in  parts  of  the  Adirondack  region,  and 
has  verified  the  old  observations  of  the  Canadian  Survey  that  the 
labradorite  and  hypersthene  rocks,  with  titanic  iron  ores — ^the  Norian 
Kries-— rest  unconformably  upon  the  Laurentian  gneisses,  which  con- 
tarn  the  pure  magnetic  ores  of  the  region. 
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CRYSTALLINE  UMBSTONES. 

Hall  finds  that  certain  serpentinic  limefltones  of  the  region  are 
newer  than  both  of  these  series,  which  they  overlie  nnconformably, 
inclnding  at  the  same  time  fragments  derived  from  the  gneisses. 
That  ciystalline  limestones  containing  serpentine  and  varioos  other 
minerals  do,  however,  form  portions  of  the  Lanrentian  series  in  Can- 
ada is  undoubted,  but  it  by  no  means  follows  that  all  such  crystalline 
limestones  belong  to  this  horizon.  Hunt  has  pointed  out  that  lime- 
stones, much  resembling  in  mineralogical  characteis  those  of  the 
Laurentian,  occur  in  the  Montalban  of  New  England,  and  also,  as 
noticed  above,  that  serpentinic  limestones  are  found  in  the  Lower 
Taconic  rocks  of  Pennsylvania.  These  facts  give  an  additional  in- 
terest to  the  important  observations  of  Hall.  Some  late  researches 
of  Yennor  in  the  province  of  Ontario  tend  to  similar  conclusions. 

THE  QUEBEC  GBOUP  OR  UPPER  TACONIC. 

The  fauna  of  the  Lower  Taconic  rocks  in  Pennsylvania  is  scarcely 
known,  but  in  addition  to  a  Scolithus,  which  differs  fixMn  that  of  the 
New  York  Potsdam,  Prime  has  made  known  the  existence  of  an 
undetermined  linguloid  shell,  and  also  of  impressions  similar  to  the 
Monocraterion  found  by  Torell  in  the  lowest  Cambrian  beds  of  Swe- 
den. Referring  to  the  lower  divisions  of  Paleoioic  time.  Hunt  baa 
again  called  attention  to  the  fact  that  the  so^^aUed  Quebec  group 
of  Logan  (the  Upper  Taconic  of  Emmons)  was  based  upon  an  in- 
verted succession  of  strata  on  an  overturned  anticlinaL  The  slates 
with  compound  graptolites,  of  the  Iievis  division,  which  were  repire- 
sented  by  Logan  as  inferior  to  the  Levis  limestones,  are  of  the  age 
of  the  Skiddaw  or  Arenig  rocks,  while  the  limestones  themselves 
are  the  equivalents  of  the  Tremadoc  division  of  Great  Britain.  The 
Sillery,  which  was  regarded  as  the  summit  of  the  Quebec  group,  is 
much  lower,  and  probably  of  Menevian  age.  In  the  province  of 
Quebec  it  rests  in  some  localities  on  the  crystalline  schists  of  Hu- 
ronian  age,  which  were  supposed  by  Logan  to  be  the  Levis  uid  the 
overlying  Lauzon  division  in  an  altered  condition,  although  the  Levis 
rocks  are  now  shown  by  their  faxma,  to  belong  to  the  upper  part  of 
the  series,  and  contain  fragments  of  these  same  crystalline  schists. 

CRTBTALUNE  ROCKS  OF  SCANDINAVIA. 

Pettersen  has  described  the  ciystaUine  rocks  of  Northern  Norway 
as  including  an  older  series  of  red  and  gray  gneisses,  often  horn- 
blendic,  with  micaceous  and  hombtondio  schists  and  much  crystalline 
limestone.  These  are  overlaid  by  a  series  of  argillaceous  and  horn- 
blendic  rocks,  with  gabbro  (diorite  or  diabase)  olivine-rock,  serpen- 
tine and  steatite,  and  associated  copper  and  nickel  ores.  Related 
strata  are  described  by  him  as  a  series  of  many-colored  argillites. 
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with  greenstones,  ferriferons  dolomites,  led  hematites,  and  copper 
ores.  These  groups  of  metalliferons  strata  are  much  contorted,  with- 
out orgBBic  remains,  and  are  omjectured  by  Petteraen  to  be  either 
of  Silurian  or  Devonian  age,  though  they  have  the  characteristics  of 
Huionian  rocks.  In  other  parts  of  Scandinavia  the  notion  of  altered 
Paleozoic  rocks  is  canied  to  a  much  greater  extent,  and,  according 
to  TomebOhm,  all  the  various  types  of  ciystailine  Eozoic  rocks,  in- 
cluding the  granitoid  gneisses,  are  reproduced  again  at  a  higher 
horizon,  the  fossiliferous  Paleozoic  rocks  which  repose  on  the  Bozoic 
being  supposed  to  pass  beneath,  and  to  be  more  ancient  than  this 
second  and  newer  set  of  crystalline  strata.  It  remains  to  be  seen 
whether  this  is  really  the  case,  or  whether  this  apparent  superposi- 
tion results  from  the  same  structure  as  has  been  described  above  in 
the  AppalachiansL 

MAKBLES  OF  CABRARA. 

A  similar  question  continues  to  occupy  the  geologists  of  Southern 
£urope,  where  the  crystalline  ro<du  of  the  Alps,  Apennines,  and  Pyr- 
enees have  been  by  different  observers  assigned  to  very  different 
horiaons.  The  statoaiy  marbles  of  Carrara  are  an  example  of  this.  A 
generation  since  they  were  looked  upon  as  eruptive ;  then,  together 
with  their  associated  crystalline  schists,  they  were  declared  to  be  al- 
tered Cretaoeoua  They  were  subsequently  referred  to  the  lias,  untU 
shown  to  be  unconformably  overlaid  by  Liassic  strata  and  to  rest  in  dis- 
cordant stratification  on  crystalline  schists,  when  they  were  assumed 
to  be  altered  strata  of  Rhietic  age.  Later  observaticws  placed  them 
beneath  the  coal-measures,  and  the  Carrara  marbles  were  then  called 
Lower  Carboniferous,  to  which  horizon  some  have  also  referred  all 
the  statuary  marbles  and  micaceous  limestones  of  Central  Itely. 
Similar  stetnary  marbles  in  the  Pyrenees,  fonnerly  regarded  as  alter- 
ed Mcsozoic,  are  now  considered  to  be  Carboniferous,  or  still  older. 
According  to  Qastaldi  the  marbles  and  micaceous  limestones  of  Itely 
just  referred  to  are  still  more  ancient,  and  are  closely  related  to  the 
JPiatre  9«rdi  group ;  so  that  their  position,  if  not  pre-Paleozoic,  is  at 
the  very  base  of  the  Paleozoic  series. 

CRYSTALLINE  ROCKS  OF  ITALY. 

The  name  of  the  Pietre  verdi  or  greenstone  group,  is  given  in  Itely 
to  a  widely  spread  series  of  stratified  rocks  of  great  thickness.  It 
ecHiaists,  to  a  large  extent,  of  rocks  with  tridinic  feldspars — the  so- 
called  gabbros  and  diabases — ^together  with  great  masses  of  serpen- 
tine, and  diallage,  and  steatitic,  chloritic,  and  epidotic  strato,  the 
whole  associated  with  quartzose  and  calcareous  schists.  These  rocks 
have  been  by  most  geologiste  looked  upon  either  as  eruptive  or  as 
contact-deposite  resulting  from  the  action  of  eruptive  masses  upon 
uncrystalline  strato,  and  have  been  assigned,  from  their  supposed 
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stratigraphical  relations,  to  yery  different  geological  ages.  Accord- 
ing to  Lory  they  are  TriasBic,  -while  within  the  past  year  some  hare 
been  found  closely  associated  with  Silurian  or  Devonian  fossUiferons 
strata.  De  Stefani  assigns  certain  of  them  to  a  horizon  between  the 
Carboniferous  and  the  Lias,  others  of  them  he  refers  to  the  Cre- 
taceous, and  others  still  are  stated  by  him  to  oyerlie  the  middle  and 
lower  Eocene.  Gastaldi  has,  however,  recently  reviewed  the  whole 
subject,  and  concludes  that  the  rocks  of  the  Pietre  wrdi  are  not 
eruptive  but  indigenous,  and  constitute  a  well^lefined  series  of  beds 
and  lenticular  masses,  of  great  thickness,  in  which  the  serpentines 
occupy  a  position  near  the  base.  The  IHetre  wrdi  has,  according  to 
him,  a  constant  and  well-defined  horizon,  which  is  pre-Paleozoic,  and 
its  rocks  never  make  their  appearance  in  other  formations.  This 
formation,  which  has  all  the  characters  of  the  Huronian,  to  which  he 
has  provisionally  referred  it,  rests  unconformably  upon  a  great  series 
of  gneissic  rocks,  often  porphyroid  and  granitoid,  which  include  de- 
posits of  graphite,  beds  of  quartzite,  lenticular  masses  of  white  statu- 
ary marble,  and  doubtless  represent  the  Laurentian.  Overiying  the 
Pietre  wrdi  is  another  great  series  of  quartzites,  and  schistose  lime- 
stones and  dolomites,  including  beds  of  gypsum  near  the  summit. 
These  groups  of  ancient  crystalline  strata,  according  to  Gastaldi, 
constitute  the  basal  rocks  of  the  Alps  and  Apennines,  and  may  be 
followed  from  Mont  Blanc  to  the  Danube,  the  Adriatic,  the  Mediter- 
ranean, and  to  the  plains  of  France,  overlaid  in  part  by  newer  strata. 
These  views  are  in  accordance  with  those  maintained  by  Favre  and 
many  others,  who  have  shown  by  repeated  instances  that  the  ap- 
parent interstratification  of  older  among  newer  rocks  in  these  re^ons 
is  due  to  inversions  and  dislocation.  The  writer,  some  years  ago, 
fi:om  his  studies  of  Alpine  geology,  was  led  to  maintain  the  view  de- 
fended by  Gastaldi,  and  asserted  the  Eozoic  age  of  these  crystalline 
rocks,  including  the  Pietre  verdi. 

CAMBRIAN  ROCKS  OF  EUROPE. 

Hicks  has  discussed  the  different  conditions  presented  by  the  Cam- 
brian and  Siluro-Cambrian  rocks  in  Wales,  where  they  have  a  united 
thickness  of  80,000  feet,  and  in  Scandinavia  and  Russia,  where  they 
are  1000  feet  or  less.  He  supposes  them  to  have  been  deposited 
over  a  slowly  subsiding  continent  of  Eozoic  rocks,  the  sur^ce  of 
which  sloped  toward  a  deep  ocean  to  the  southwest,  and  in  accord- 
ance with  this  view  concludes  that  the  earlier  members  of  the  Cam- 
brian below  the  Menevian  horizon  are  wanting  in  Scandinavia,  which 
was  not  submerged  till  then.  To  this  Linnarason  objects,  maintain- 
ing that  both  the  Menevian  and  the  foesiliferous  Harlech  strata, 
which  underlie  it  in  Wales,  are  represented  by  the  Paradoxides 
beds  of  Scandinavia,  where  below  these  are  still  recognized  two  dis- 
tinct horizons  of  Paleozoic  sediments,  the  Fucoidal  sandstone  and 
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the  trnderlying  Eophyton  sandstone.  Neither  of  these  contain  any 
trilobites,  bat  they  afford  brachiopods,  pteropods,  sponges,  etc.,  be- 
sides the  moolds  of  what  are  regarded  by  Torell  as  two  radiate 
animals,  designated  by  him  as  Monocraterion  and  Diplocraterion. 
The  thickness  of  these  two  sandstones  in  Middle  Sweden  is  bnt  100 
feet)  bnt  in  Northern  Norway  they  equal  dOOO  feet,  and  include  schists 
and  limestones,  AboTe  the  Paradozides  bed^  in  Sweden  are  the 
Olenos  beds,  which,  although  but  forty  feet  in  thicknass,  are  sup- 
posed to  represent  the  4000  feet  of  Lingula  flags  found  in  Wales  be- 
tween the  Kenevian  and  the  Tremadoc.  Linnarsson  concludes  that 
the  Paleozoic  sediments  known  in  Scandinavia  are  at  least  as  old  as 
any  thing  discorered  in  Wales,  where,  however,  there  are  1600  feet 
of  sediments  known  beneath  the  Harlech  trilobites.  The  fossilifer- 
ons  schists  of  the  Baltic  provinces  of  Russia,  which  are  r^erred  to  a 
horizon  above  the  Lingula  flags,  haye  conformably  beneath  them 
several  hundred  feet  of  shales  and  fiiable  sandstone,  the  so-called 
Ungulite  grits,  of  the  &una  of  which  very  little  is  known,  and  which 
rest  directly  on  the  crystalline  rocks.  The  primordial  zone  of  Bar- 
rande,  in  Bohemia,  is  regarded  by  Linnarsson  as  equivalent  to  the 
Huddle  portion  of  the  Paradoxides  beds  of  Sweden;  although  no 
species  of  crustaceans  are  common  to  the  two,  there  are  many  anal- 
ogous forms.  linnarsson  on  paleontological  grounds  rejects,  as  we 
have  seen,  the  view  that  the  basal  fossiliferous  rocks  of  Scandinavia 
are  less  ancient  than  those  of  Wales;  but  the  constantly  recurring 
question  comes  up  whether  such  a  similarity  or  identity  of  organic 
forms  in  widely  separated  regions  indicates  synchronous  deposition, 
or  whether  the  successive  appearance  and  disappearance  of  these  in 
Scandinavia  may  not  have  occurred  at  a  somewhat  later  period  than 
m  Wales. 

CARBONIFEROUS  ROCKS  IN  GERMANY. 

The  great  region  of  sedimentary  rocks  in  Moravia  and  Silesia, 
long  known  for  its  roofing^slates,  remained  without  any  evidence 
of  its  geological  age  untU  1860,  when  fossils  of  Carboniferous  age 
were  found,  which  showed  its  equivalence  to  the  Culm  formation  of 
Nassau.  Since  then  the  structure  of  this  great  mass  has  been  un* 
raveled,  and  it  has  been  shown  to  consist  of  three  divisions,  each 
of  which  carries  an  abundant  &una  of  Carboniferous  age,  now  first 
described  by  Steer,  and  a  marine  Paleozoic  fauna.  These  three 
dirisions,  which  are  of  nearly  equal  thickness,  each  consist  of  sand- 
stones and  conglomerates,  with  roofing -slates,  and  have  a  united 
thickness  of  70,000  or  80,000  feet. 

ARCTIC  GEOLOGY. 
Nordenskj51d,  from  the  results  of  his  long  researches  in  arctic 
geology,  attempts  to  discuss  the  question  of  the  arctic  climate  in 
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former  geological  periods.  We  have  there  no  clear  evidence  with 
regard  to  the  Silurian  and  Devonian  ages ;  but  in  the  Carboniferous 
time  there  was  an  extensive  continental  area  around  the  pole,  sup- 
porting a  colossal  vegetation,  the  remains  of  which,  inclosed  in  sand- 
stones, rest  in  Spitzbergen  upon  a  great  formation  of  marine  lime- 
stone rich  in  corals  of  Carboniferous  age.  The  Trias  of  this  region 
shows  gigantic  cephalopoda  and  great  saurians,  which  also  point  to 
a  tropical  climate,  and  the  succeeding  Jurassic  in  Spitebergen  is  ter- 
restrial, with  large  cycads  and  conifers.  The  Cretaceous  of  the  polar 
regions  also,  according  to  this  same  observer,  shows  two  horizons — a 
lower  one,  with  a  flora  which  Heer  compares  to  that  of  Egypt,  and 
an  upper,  which  contains  a  great  variety  of  deciduous  trees,  and  in- 
dicates, for  the  first  time,  a  slight  change  of  climate.  The  Eocene 
is  wanting  in  these  regions;  but  we  have  the  wonderful  Miocene 
flora,  which  was  spread  over  a  great  arctic  continental  area,  and  is 
well  known  to  have  resembled  that  of  Central  Europe,  or  of  the  Ohio 
valley  of  to-day. 

FORMEK  ABCTIO  GUMATE. 

Nordensl^Old,  moreover,  fails  to  find  evidences  of  fonner  glacial 
agencies  in  the  sandstones  of  these  regions  from  which  we  might  in- 
fer the  former  existence  of  alternations  of  warm  and  cold  climates. 
The  advent  of  frost  followed  the  Miocene  period.  Recent  specula- 
tions have  revived  the  old  notion  of  a  possible  change  of  the  earth's 
axis  of  rotation  as  a  way  of  explaining  this  change  of  arctic  climate; 
but  such  a  phenomenon  is  astronomically  improbable,  and  is  also  op- 
posed by  the  fact  that  the  direction  of  oceanic  currents,  which  are 
guided  by  the  earth's  rotation,  appears,  from  the  distribution  of  ma- 
rine sediments,  to  have  been  the  same  since  very  early  periods.  Some- 
thing may  have  been  due  to  the  depression  of  parts  of  the  present 
continents,  which  may  have  permitted  the  influx  of  warm  waters  into 
arctic  seas,  but  the  evidence  shows  the  existence  of  arctic  continental 
areas  charged  with  vegetation.  A  simple  solution  of  the  problem 
seems  to  be  that  long  since  proposed  by  the  present  writer,  that  the 
presence  of  a  larger  amount  of  carbonic  acid  in  the  atmosphere  up 
to  a  late  period,  maintained,  in  accordance  with  well-ascertained 
physical  laws,  a  tropical  temperature  over  the  whole  earth's  sur&ce, 

at  the  sea-leveL 

ANTARCTIC  CLIMATE. 

In  this  connection  may  be  noted  the  question  of  a  glacial  period 
in  the  southern  hemisphere.  McCoy,  from  his  studies  of  the  fossil 
forms  of  Southern  Australia,  concludes  that  there  is  no  evidence 
of  a  former  period  of  greater  cold,  but  that  there  has  been  a  gradual 
diminution  of  temperature  down  to  the  present  time.  Button  shows 
that  the  evidence  in  New  Zealand  is  to  the  same  effect,  as  Hector 
had  already  done  before  him. 
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THEORIES  OF  GLACIATION. 

The  bearing  of  these  obaeiratioiis  and  conclusions  on  theories  of 
glaciation  is  important.  While  some  are  content  to  limit  the  action 
of  ice  to  superficial  modifications  of  the  surface,  others,  as  is  well 
known,  maintain  that  the  grandest  valleys  and  the  deepest  and 
broadest  lakes  have  been  sculptured  by  its  agency,  and  that  no  for- 
mer distribution  of  land  and  water  is  sufildent  to  explain  the  extent 
of  the  ancient  glaciers ;  which  were  ice-caps  stretching  from  the  poles 
to  the  equator,  to  explain  the  existence  of  which  it  is  necessary  to 
resort  to  astronomical  causes.  These  causes,  according  to  different 
theoxiste,  would  involve  both  hemispheres  either  simultaneously  or 
alternately,  giving  a  succession  of  glacial  periods  which,  it  is  claim- 
ed, can  be  traced  £iir  backward  in  geologic  time.  Such  views,  it  is 
evident^  are  not  easily  conciliated  Vith  the  late  observations  in  the 
arctic  regions,  in  New  Zealand,  and  in  Australia;  and  some  of  our 
best  physicists  and  astronomers  venture  to  question  the  soundness 
of  the  astronomical  hypotheses  of  this  school  of  glacialists.  The 
marks  of  a  universal  ice-sheet  should  be  found  all  around  the  globe 
in  the  same  latitude  and  at  the  same  levels,  while  it  is  well  known 
that  glacial  phenomena  are  limited  to  certain  meridians,  and  that 
great  breadths  afford  no  indications  of  ice-action.  Hence  the  view 
of  local  glaciers  of  great  extent,  the  origin  of  which  it  is  possible  to 
explain  by  geographical  causes  alone,  now  finds  favor  with  many, 
while  increasing  attention  is  given  to  the  action  of  ice-floes  and 
shore-ice. 

There  are  many  problems  relating  to  erosion  and  the  transport  of 
materials  which  it  is  attempted  to  explain  by  glacial  agency,  and 
the  question  how  fiir  this  has  been  operative  is  now  being  discuss- 
ed by  many  observers,  especially  in  Great  Britain.  In  opposition 
to  the  views  of  Goodchild,  who  supposes  them  due  to  the  eroding 
action  of  a  great  ice-sheet^  Miller  endeavors  to  show  that  certain 
escarpments  in  Yorkshire  must  have  been  pre-glacial,  and  Mackin- 
tosh maintains  that  many  of  the  phenomena  referred  to  ice  must 
have  been  caused  by  marine  action.  Tylor  in  the  mean  time  urges, 
with  great  ingenuity,  that  the  present  surface-outlines  were  deter- 
mined by  the  action  of  water  rather  than  of  ice,  and  would  substi- 
tute for  the  Glacial  a  Pluvial  period,  in  which  rains,  springs,  rivers, 
tides,  and  currents  were  fi&r  more  active  than  at  present  —  an  exag- 
geration which  may  be  set  against  those  of  the  other  school. 

GLACIERS  AS  ERODING  AGENTS. 

An  important  question  which,  it  would  seem,  should  take  prece- 
dence of  all  others  in  the  discussion  as  to  the  origin  and  distribution 
pf  glaciers  or  ice-sheets  as  geological  agents,  is  whether  glaciers  can 
BCt  as  eroding  agents.    Bonney  furnishes  hia  contribution  to  the 
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subject  by  showing,  as  the  result  of  long  studies  of  Alpine  glaciers, 
that  the  plasticity  of  ice  is  such  that  it  flows  like  a  river  over  and 
around  obstacles  instead  of  sweeping  them  away.  An  Alpine  glacier 
advancing  over  a  tolerably  level  surface  overrides  the  loose  material 
in  front,  scarcely  disturbing  it,  and  the  great  retreating  gladeis 
leave  behind  them  nothing  like  the  boulder-day  or  groond  moraine; 
the  detrital  matter  fiom  them,  which  is  small  in  amount,  being,  like 
that  of  the  terminal  moraines,  derived  from  the  surface  of  the  glacier. 
He  argues  that  the  glaciers,  though  they  have  moulded  surfaces,  have 
not  excavated  nor  modified  the  features  of  the  valleys,  which  are  an- 
terior to  the  glaciers,  and  are  due  to  fiuviatile  agencies  There  are 
phenomena  of  surface -geology  for  whicb  the  hypotheais  of  great 
glaciers  offers  a  plausible  solution;  but  it  must  be  received  with 
many  limitations,  while  the  objections  which  are  urged  against  it  are 
such  that  the  present  attitude  of  many  judicial  minds  is  at  least  one 
of  doubt. 
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GEOGEAPHY. 

By  LicimcKANT-Coiuf AMnxB  F.  M.  GREEN,  U.  &  N. 

Although  the  progrefla  of  geographical  knowledge  during  the 
year  1876  has  not  been  marked  by  any  very  striking  discorery,  a 
large  number  of  valuable  details  hare  been  accumulated  in  compar- 
atiyely  unknown  localities.  As  maps  become  more  complete  and 
communication  with  distant  countries  is  improved,  the  necessity  for 
exact  information  becomes  more  and  more  uigent  The  result  is  to 
give  to  geographical  investigations  a  more  exact  and  scientific  meth- 
od. This  tendency  is  very  evident  in  the  expeditions  of  various 
nations  recently  fitted  out 

THE  UNITE©  STATES. 

As  in  former  years,  the  results  of  the  government  exploring  and 
surveying  expeditions  in  United  States  territory  are  eminently  inter- 
esting and  satis&ctory. 

The  work  of  the  English  and  American  Commission  for  marking 
the  boundary-line  along  the  49th  parallel  of  latitude  fix>m  the  Lake 
of  the  Woods  to  the  Bocky  Mountains,  generally  known  as  the 
Northern  Boundary  Commission,  has  been  brought  to  a  close,  and 
the  reports  to  the  res^fective  governments,  with  maps  of  the  country 
adjacent  to  the  boundary  on  both  sides,  will  be  very  shortly  pub- 
Mied. 

The  astronomers  and  topographers  attached  to  the  U.  8.  Commis- 
sion were  officers  of  the  U.  S.  Engineer  corps,  and  their  labors  have 
greatly  added  to  our  knowledge  of  the  barren  and  dreary  country 
through  which  the  boundary  passes.  Between  the  Lake  of  the 
Woods  and  the  Bocky  Mountains  forty-one  astronomical  stations 
were  established,  and  the  boundary  was  marked  by  permanent  mon- 
uments. 

Beconnaissances  were  made  north  and  south  of  the  line,  so  as  to 
thoroughly  explore  the  country,  to  a  distance  of  twenty  miles  to  the 
northward  and  one  hundred  miles  to  the  southward  of  the  bound- 
aiy.  All  trails  which  were  passed  over  outside  of  the  belt  of  accu- 
rate survey  were  approximately  surveyed. 

The  longitude  of  Pembina,  on  the  Bed  Biver  of  the  North,  was  de- 
teimined  by  the  telegraphic  method  of  exchanges  with  Chicago,  and 
a  meridian  line  was  traced  with  great  care  from  a  point  on  the  line 
six  hundred  and  sixty  miles  west  of  Pembina  to  the  vicinity  of  Fort 
Shaw,  where  it  was  intended  to  observe  the  longitude  by  telegraphic 
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exchanges  with  Salt  Lake ;  but  this  plan  was  frustrated  by  the  bad 
condition  of  the  telegraph  line  in  Montana,  which  in  1876  was  bro- 
ken in  many  places. 

The  trails  thus  reconnoitred  were  from  the  crossing  of  the  Mouse 
River  fna  Fort  Totten  to  Fort  Seward  on  the  Northern  Pacific  Rail- 
road ;  from  the  Missouri  at  Fort  Buford  to  the  boundary,  along  the 
two  branches  of  the  Poplar  Riyer,  the  meridian  trail  to  Fort  Shaw, 
the  Riplinger  road  along  the  base  of  the  mountains  from  the  bound- 
ary to  Fort  Shaw,  the  trail  from  Fort  Buford  to  Fort  Benton,  and 
from  Fort  Benton  to  the  Sweet  Grass  Hills.  In  addition,  a  recon- 
naissance of  the  Missouri  River  was  made  while  descending  that 
stream  in  boats,  after  completing  the  field-work  for  the  season,  in 
September,  1874. 

This  reconnaissance  demonstrated  that  the  generally  received 
estimate  of  the  distance  from  Fort  Benton  to  Bismarck  is  too  great 
by  about  400  miles,  the  survey  fixing  it  at  805  miles. 

The  country  for  forty-five  miles  west  of  the  Lake  of  the  Woods  was 
found  to  be  an  immense  tamarack  swamp  only  passable  when  frozen, 
and  necessitating  that  part  of  the  survey  to  be  made  in  winter. 
This  was  done  with  some  difficulty,  the  temperature  foiling  as  low 
OB  6V  below  zero.  From  this  swamp  to  the  treeless  valley  of  the 
Red  River  the  country  is  woody  and  somewhat  broken.  Of  the 
country  to  the  westward  of  the  Red  River  very  little  was  previous- 
ly known.  From  this  stream  prairie  land  extends  westwardly  for 
thirty-five  miles,  the  boundary  then  meeting  the  first  steppe,  an  an- 
cient shore-line,  now  called  Pembina  Mountain,  mjich  broken  with 
ravines  and  gorges,  through  one  of  which,  850  feet  deep,  the  Pem- 
bina River  flows.  After  crossing  this  river  the  land  ascends  to  the 
upper  plateau,  a1x)ut  1500  feet  above  the  sea-ley  el,  forming  the  com- 
mencement of  the  Great  Plains,  which  extend  for  700  miles  to  the 
base  of  the  Rocky  Mountains.  These  plains  are  in  some  places  quite 
level,  in  others  undulating,  with  numerous  hillocks,  sometimes  80  or 
100  feet  in  height. 

A  clayey  soil,  with  some  adndxture  of  sand,  supports  the  short, 
wiry,  and  very  nutritious  bufialo  grass.  The  first  section  of  these 
plains  east  of  Turtle  Mountain  is  seventy  miles  wide,  and  is  almost  de- 
void of  rainfall.  Over  it  are  scattered  great  boulders  of  granite  and 
limestone  from  a  glacial  drift.  In  crossing  Turtle  Mountain,  a  cu- 
riously elevated  and  wooded  district  th;rty-five  miles  "wide,  the  bound- 
ary crossed  sixty-five  pieces  of  water,  of  which  twenty-five  are  true 
lakes.  The  effect  of  this  wooded  area  is  very  marked  in  attracting^ 
rainfall,  while  the  surrounding  plains  are  sufiiering  from  drought 

For  a  distance  of  188  miles  west  of  Turtle  Mountain  the  Great 
Plains  continue  at  an  average  elevation  of  2000  feet  above  the  sea, 
the  only  break  in  the  monotony  being  the  valley  of  the  Mouse  River, 
one  or  two  miles  wide,  and  150  feet  deep.    The  boundary  then 
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crosses  the  second  prairie  steppe,  called  the  Great  Coteau,  leading 
to  a  plateau  about  2250  feet  above  the  sea,  broken  up  by  ridges  and 
hollows  in  every  direction,  but  having  farther  to  the  westward  a 
cham  of  salt  lakes  about  fifteen  miles  long.  This  is  the  central  water- 
shed of  the  continent,  the  Mouse  River  emptying  into  the  Red  River 
and  Hndson  Bay,  while  the  watercourses  ikrther  on  fall  into  the 
Missouri  River  and  Golf  of  Mexico.  Here  the  "•  bad  lands  "  begin, 
having  a  clayey  and  barren  soil,  with  a  very  rugged  and  broken 
country  extending  more  than  800  miles  along  the  boundary. 

At  a  point  500  miles  west  of  Red  River  the  country  changes  to  an 
arid  plain  of  sand,  with  a  little  soil.  Here  buffalo  were  first  met  with 
in  great  herds,  and  some  fresh-water  lakes  with  good  pasture  were 
found. 

_  • 

The  arid  plain  extends  from  east  to  west  for  150  miles,  being 
crossed  by  the  gorge  of  the  Milk  River,  800  feet  deep.  In  the  midst 
of  this  barren  expanse,  rising  abruptly  like  a  group  of  islands,  is  the 
mountainous  cluster  called  the  Sweet  Grass  Hills,  or  the  Three  Buttes, 
the  boundary-line  crosang  the  northern  slope. 

The  peaks  of  this  group  are  6800  feet  high,  and  from  them  the 
Rocky  Mountain  ranges  150  miles  distant,  can  be  seen  distinctly  on 
a  dear  day.  After  crossing  Bt.  Mary's  River,  the  boundary  enters 
the  fertile  belt  extending  for  twenty-five  miles  to  the  base  of  the 
Rocky  Mountains,  which  rise  abruptly  to  peaks  10,000  feet  above 
the  sea.  The  mountain  region  where  the  boundary  crosses  it  is 
about  twenty-six  miles  wide,  and  upon  the  summit  of  the  water-shed, 
St  an  altitude  of  6700  feet,  is  placed  the  monument  marking  the 
western  limit  of  the  work  of  the  Northern  Boundary  Ck>mmission, 
and  also  the  eastern  limit  of  the  boundary  survey  carried  from  the 
Pacific  side. 

The  maps  constructed  from  the  data  obtained  by  both  the  United 
States  and  the  British  Commission  are  upon  a  scale  of  two  miles  to  the 
inch,  there  being  twenty-fout  sheets  in  the  seriea  A  set  of  recon- 
naissance maps,  on  a  scale  of  eight  miles  to  the  inch,  will  also  be  pub- 
lished in  seven  sheets,  six  of  them  showing  the  general  topograph- 
ical outline  ihun  the  Rocky  Mountains  to  the  Lake  of  the  Woods, 
sad  the  seventh  sheet  showing  the  profile  along  the  boundary. 

Attached  to  the  British  part  of  the  Commission  as  geologist  was 
Mr.  George  M.  Dawson,  of  Montreal,  whose  report  (published  in  1875) 
contains  a  full  description  of  the  geology,  particulariy  complete  in 
the  discussion  of  the  carboniferous  deposit  which  extends  from  the 
Pembina  Mountains  nearly  to  the  Sweet  Grass  Hills.  His  discus- 
non  is  very  valuable,  as  filling  up  the  gap  hitherto  untraveled  be- 
tween the  line  of  explorations  made  by  Captain  Palliser  and  Dr. 
Hector,  in  1857, 1858,  and  1859,  along  the  Saskatchewan,  and  those 
of  Professor  Hayden  and  others  along  the  Missouri. 

Dr.  Elliott  Coues,  the  well-known  naturalist,  accompanied  the 


cviii         GEKEBAL  SUMMABT  OF  SCIENTIFIC  ASD 

United  States  Commission  in  1878  and  1874,  and  had  minsaal  £u;il- 
ities  in  making  collections  in  Natural  History  and  Botany.  These 
collections  are  now  deposited  in  the  Smithsonian  Institution,  and 
his  report  will  form  a  separate  yolume. 

The  labors  of  the  parties  belonging  to  the  ''  Qeographical  Survey 
of  the  Territories,"  under  the  direction  of  Professor  F.  Y.  Hayden, 
during  the  past  season,  have  resulted  in  completing  the  survey  of 
the  mountainous  portion  of  Colorado,  with  a  belt  of  Northern  New 
Mexico  fifteen  miles  wide,  and  a  belt  in  Eastern  Utah  twenty-five 
miles  wide. 

For  the  summer's  work  four  field  parties  were  organized,  each  ac- 
companied by  a  topographer  and  a  geologist,  and  a  large  amount  of 
geodetic,  topographical,  and  geological  work  was  done,  the  details 
of  which  will  be  found  in  the  body  of  the  present  work. 

Six  sheets  of  the  Physical  Atlas  of  Colorado  are  nearly  ready  for 
issue,  covering  an  area  of  70,000  square  miles.  The  maps  are  con- 
structed on  a  scale  of  four  miles  to  the  inch,  with  contour  lines  at  in- 
tervals of  200  feet. 

The  United  States  Geographical  Survey  west  of  the  100th  merid- 
ian, under  the  command  of  Lieutenant  G.  M.  Wheeler,  U.  S.  Coipe  of 
Engineers,  has  been  prosecuted  energetically,  both  as  to  field-work 
and  in  the  arrangement  and  reduction  of  the  mass  of  material  ac- 
cumulated. A  detailed  account  of  the  results  accomplished  will  be 
found  in  the  body  of  this  work. 

Under  the  direction  of  Professor  J.  W.  Powell,  the  exploration  of 
the  Rocky  Mountain  region  has  been  carried  on,  as  in  previous  years, 
under  the  auspices  of  the  Secretary  of  the  Interior.  A  large  amount 
of  triangulation  and  plane-table  work  was  accomplished  by  the  two 
topographical  parties,  which  were  separated  from  the  geological 
pa^es,  contrary  to  the  custom  heretofore.  This  method  of  opera- 
tion gave  increased  facilities  to  both  branches  of  the  survey.  An 
account  of  both  topographical  and  geological  work  is  published  in 

the  body  of  the  work. 

COSTA  RICA. 

The  results  of  various  surveys  have  been  united  by  Mr.  Friederich- 
sen.  Secretary  of  the  Hamburg  Geographical  Society,  in  making  an 
excellent  map  of  the  republic  of  Costa  Rica.  The  map  is  on  a  scale 
^^TmsWrri  ^^  about  8i  inehes  to  a  degree,  and  is  fu  superior  to  any 
heretofore  published  of  that  country. 

BRAZIL. 

In  a  memorandum  prepared  to  accompany  a  physical  map  of 
Brazil  for  the  United  States  Centennial  Exhibition,  Sefior  Homem 
de  Millo  calls  attention  to  the  gross  errors  continually  made  hereto- 
fore in  the  representation  of  the  mountain  and  river  systems  of  the 
empire  of  Brazil. 
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The  labore  and  investigations  of  Baron  de  Eschwege,  Spix  and 
MaitinSy  8aint>Hilaire,  and  more  recently  Mr.  Liais  and  Professor 
Hartt,  afford  material  for  a  correct  knowledge  of  the  physical  geog- 
raphy. The  surveys  made  for  railway  lines  have  afforded  valuable 
data,  and  very  nomeroas  astnmomical  observations  for  position  and 
barometric  observations  for  heights  have  been  made.  The  resolts  of 
all  tfaia  work  have  been  carefiilly  embodied  in  a  physical  map,  so  that 
no  excuse  will  remain  for  snch  gross  inaccoracies  as  have  existed 

heretofore. 

PEBU. 

The  first  volume  of  the  great  work  on  Pern,  by  Don  Antonio 
Baimondi,  has  been  published.  By  this  accomplished  geographer 
and  naturalist,  Pern  has  for  the  first  time  been  scientifically  ex- 
plored, Sefior  Baimondi  having  devoted  a  lifetime  to  the  work. 
More  t^an  a  quarter  of  a  centuiy  sgo  he  made  his  first  journey  firom 
Lima  across  the  Andes,  and  for  nineteen  years  traveled  over  the 
country  on  a  fixed  plan,  diligently  collecting  materials  before  begin- 
ning to  preface  his  work  for  publication.  The  work  will  consist  of 
six  parts,  the  first  being  devoted  to  geography  and  meteorology, 
the  second  to  geolc^^y,  the  third  to  mineralogy,  the  fourth  and  fifth 
to  botany  and  zoology,  and  the  concluding  part  to  ethnology*  The 
work  is  being  published  at  the  expense  of  the  Peruvian  government 

From  observations  made  during  a  recent  examination  of  Lake 
Uticaca,  Peru,  Mr.  Alexander  Agasriz  concludes  that  within  a  com- 
parathrely  recent  time  the  Pacific  Ocean  extended  through  gaps  in 
the  Andes  and  formed  an  internal  sea,  the  bottom  of  which  is  now 
at  a  height  of  2900  or  8000  feet  above  sea^level.  This  is  proved  by 
the  exist^ice  of  coral  limestone,  similar  to  the  West  India  formations 
at  about  this  height,  about  twenty  miles  inland  ftom  the  Pacific. 
Mr.  Agasns  has  prepared  for  publicatioa  a  valuable  hydrographic 
map  of  the  lake  from  information  obtained  during  his  visit  in  1875. 

URUGUAY. 

In  the  Dtmoeracia  of  Montevideo  has  appeared  an  excellent  series 
of  letters  by  Sefior  Glemente  Banial  Posada,  the  geologist,  describ- 
ing the  geology  and  geography  of  the  interior  of  Uruguay.  Taken 
in  connection  with  the  reports  of  Mr.  Twite's  mineralogical  explora- 
tions in  the  province  of  Mmas  in  1875,  these  form  valuable  additions 
to  our  knowledge  of  Uruguay. 

BUEN08  ATRES. 

The  government  of  the  Aigentine  Bepublic  has  commenced  the 
publication  in  German  and  French  of  a  physical  description  of  that 
country  by  Dr.  H.  Burmeister,  who  has  resided  there  for  the  past 
twenty  years,  and  whose  reputation  as  a  geographer  is  a  guarantee 
of  the  accuracy  of  his  work. 
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PABAGUAT. 

Our  knowledge  of  the  physical  geography  of  Paraguay  has  been 
very  much  increased  by  the  observations  of  Keith  Johnston,  Esq.,  and 
Lieutenant  Congreve,  R.N.,  during  their  extensive  journeys  in  that 
country  in  1874,  notes  of  which  were  published  in  the  Proceedings  of 
the  Royal  Geographical  Society  in  August  last,  and  in  the  Oeognq^hieal 
Moffogme  for  September.  Careful  barometric  and  boiling-point  deter- 
minations of  heights  were  made  at  numerous  places,  being  in  all 
cases  referred  to  the  height  of  Asuncion  above  sea-level  as  a  base, 
this  being  first  ascertained  with  great  care,  and  found  to  be  821  feet, 
instead  of  253  feet,  as  heretofore  supposed.  The  exact  geographical 
position  in  latitude  and  longitude  of  about  twenty  points  in  the 
Argentine  Republic  and  Paraguay  have  been  fixed  under  the  direc- 
tion of  Dr.  Qould,  of  the  Cordoba  Observatory,  the  longitude  being 
in  all  cases  ascertained  with  reference  to  Cordoba  by  the  exchange 
of  time  signals  over  telegraph  lines.  This  work,  which  is  being 
extended  by  Dr.  Qould  as  £ftst  as  practicable,  and  which  already 
includes  Yalpanuso  on  the  Pacific  and  Montevideo  on  the  Atlan- 
tic coast,  will  be  of  immense  service  in  rectifying  errors  in  maps 
already  existing,  and  in  furnishing  bases  for  new  surreys  and  explo- 
rations. 

BOLIVIA 

In  Bolivia  valuable  work  is  being  done  by  Commander  Musters, 
RN.,  and  Mr.  Minchin,  a  civil  engineer  employed  by  the  govern- 
ment in  fixing  the  positions  of  important  places,  and  in  constructing 
maps  of  Bolivia.  All  the  longitudes  are  referred  to  that  of  Sucre, 
the  capital,  a  secondary  meridian  being  established  there  65°  17' 
west  of  Greenwich.  A  scale  of  fifteen  inches  to  a  degree  has  been 
selected  for  their  maps;  and  as  the  best  now  exbting  (made  by 
Colonel  Ordasa)  is  very  erroneous,  the  work  now  being  done  will  be 
of  great  value. 

Besides  numerous  astronomical  observations  for  latitude  and  longi- 
tude of  important  points,  very  many  hypsometric  and  magnetic  ob- 
servations have  been  made. 

The  discovery,  in  Sept,  1876,  of  the  rich  silver  deposits  in  the 
mining  district  of  Caracoles,  and  the  immensely  rich  guano  beds  of 
Mejillones,  have  attiticted  much  attention  to  the  hitherto  unknown 
coast  region  of  Bolivia.  In  Petermann^s  MiUheilungen  for  Sept,  1876, 
Dr.  Hermann  Wagner  has  well  described  this  coast  district,  with  the 
three  great  western  terraces  of  the  Bolivian  Andes.  Here  as  elsewhere 
the  searches  for  practicable  railway  routes  have  added  much  to  geo- 
graphical knowledge. 

EUROPE. 

The  Geographical  Society  recently  founded  in  Madrid  lias  re- 
solved to  devote  its  energies  to  the  study  of  the  Spanish  peninsula 
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and  of  Spanish  matitime  pofiBesaions,  the  delineation  of  which  on 
modem  maps  and  charts  is  in  a  lamentably  imperfect  condition. 

In  the  Anvario  del  Obseroatorio  de  Madrid  for  1876  is  published  a 
notice,  by  Selior  Miguel  Merino,  of  all  the  most  important  voyages 
and  geographical  discoveries  from  the  earliest  time,  commencing 
with  the  somewhat  apocryphal  date  of  the  Deluge,  RO.  2400. 
^ce  the  eighth  century  of  the  Christian  era  the  work  appears  to 
have  been  done  with  great  care,  the  discoyeries  of  the  Spanish  and 
Portuguese  navigators  in  the  fourteenth  and  fifteenth  centuries  hav- 
ing received  especial  attention.  The  work  deserves  the  notice  of 
eveiyhody  interested  in  the  annals  of  maritime  discovery. 

During  the  past  year  the  government  survey  of  Austria  and  Hun- 
gary has  made  marked  progress.  Nearly  150  sheets  of  the  maps,  on 
a  scale  of  ^inr^  ^^^  published  or  nearly  ready  for  publication.  A 
laige  number  of  places  have  had  their  longitude  determined  by  tele- 
gn^h ;  the  exact  longitude  of  Vienna,  to  which  they  are  referred, 
heing  measured  directly  by  telegraph  from  Qreenwich.  The  Aus- 
trian Military  C^g^phical  Institute  has  also  published  a  map  of 
Bosnia,  Herzegovina,  Servia,  and  Montenegro  in  18S  sheets,  on  a  scale 

An  important  contribution  to  the  histoiy  of  geography  has  been 
made  by  the  publication,  under  the  auspices  of  the  Royal  Italian 
Geographical  Society,  of  a  bibliography  of  all  geographical  works, 
both  books  and  maps,  in  the  Italian  language,  with  a  biographical 
notice  of  all  Italian  explorers  and  geographers. 

In  no  way  is  the  increased  interest  in  scientific  geography  shown 
more  strongly  than  in  the  constant  accessions  to  geographical  socie- 
ties already  established,  and  in  the  formation  of  new  ones.  In  Bel- 
gium and  in  Denmark  during  the  past  year  new  societies  have  been 
established  nnder  very  promising  auspices. 

ICELAND  AND  GREENLAND. 

Under  direction  of  the  Danish  government,  M.  Steenstmp,  a  neph- 
ew of  the  eminent  geologist  of  that  name,  accompanied  by  Lieutenant 
Holm,  of  the  Danish  navy,  has  sailed  for  Greenland,  to  commence 
the  exploration  of  the  distriot  of  Juiianshaab  and  the  interior  east 
of  that  point  The  first  authoritative  work  on  Greenland  in  the 
English  language  has  been  recently  published.  It  is  the  work  of 
Dr.  Rink,  for  twenty  years  governor  of  South  Greenland,  and  is  one 
of  the  most  valuable  contributions  to  arctic  geography  which  has 
been  published  for  many  years. 

A  Danish  expedition  has  proceeded  to  Iceland,  to  explore,  among 
other  localities,  the  vicinity  of  the  recent  volcanic  eruption.  Pro- 
fessor Jonstrup,  M.  Fieldberg,  surveyor,  and  M.  Qronlund,  botanist, 
have  accompanied  the  party.  In  a  paper  before  the  Royal  Geograph- 
ical Society,  Mr.  W.  L.  Watts  has  given  an  account  of  a  journey  to 
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the  Iceland  glaciers,  and  stated  that  these  glaciers  are  manifestly  in- 
creasing in  size  from  year  to  year,  and,  unless  checked  by  a  succes- 
sion of  wann  seasons,  seem  likely  to  overwhelm  the  island. 

ASIA. 

In  exploration,  as  well  as  in  the  publication  of  the  results  of 
previous  travels,  a  great  deal  has  been  done  during  the  past  year 
toward  increasing  our  knowledge  of  Asiatic  geography.  In  this 
work  the  Russian  G^graphical  Society  has  been  energetic,  several 
important  expeditions  having  been,  under  its  auspices,  during  the 
past  year,  either  imdertaken,  continued,  or  brought  to  a  conclusion. 
The  most  important  of  these,  as  well  as  the  explorations  carried  on 
by  travelers  of  other  nations,  may  be  briefly  noticed. 

The  work  of  carrying  a  series  of  levels  across  Siberia  from  the 
European  frontier  to  Irkoutsk,  a  distance  of  3000  miles,  under  the 
direction  of  Colonel  Tillo,  has  been  completed,  and  the  results  will 
be  shortly  published. 

The  Olena  expedition,  in  addition  to  the  work  noticed  in  the  last 
Beeardj  has,  under  command  of  the  late  M.  Chekanovsky,  explored 
the  Lena  and  Olonek  Rivers,  and  has  examined  the  great  northern 
tundra*  of  Siberia.  This  appears  to  be  essentially  different  from  the 
marshy  tundra  of  Western  Siberia. 

In  addition  to  his  geognostic  and  route  surveys,  M.  Chekanovsky 
brought  home  a  paleontolog^cal  collection  comprising  1600  spec- 
imens, all  belonging  to  the  secondary  geological  epoch,  a  herbarium 
containing  more  than  8000  plants,  and  an  entomological  collection 
numbering  more  than  7000  insects. 

The  shores  of  the  Aral  Sea  and  its  affluent  the  Amu-Daria  River 
have  been  surveyed  by  a  Russian  party,  and  cai«ful  magnetic,  mete- 
orological, and  astronomical  observations  have  been  made.  An  im- 
portant addition  to  the  knowledge  of  this  region  has  been  made  by 
the  publication  of  *'  The  Shores  of  Lake  Aral,"  by  Major  Herbert 
Wood. 

By  direction  of  the  Russian  Minister  of  Public  Works,  M.  Si- 
densner  has  visited  Western  Siberia,  to  asoertun  the  practicability 
of  uniting  the  great  river  systems  of  the  Obi  and  the  Yenisei. 
He  found  that  the  Eet,  an  important  branch  of  the  Obi,  afforded  the 
greatest  facilities  for  this  undertaking,  while  his  colleague,  M.  Lo- 
patin,  explored  the  geology  of  the  basin  of  the  Chulim,  where  he 
found  iron  ore.  His  researches  ftirther  resulted  in  the  discovery  of 
animal  and  vegetable  fossil  deposits  in  several  places  on  this  river. 


*  By  the  word  tundra  are  dcDoted  the  immenBe  plains  in  RoBsia  and  Sibe- 
ria between  the  forest  region  and  the  Polar  Sea.  The  ground,  thongh  al- 
most every  where  continually  frozen  at  a  short  distance  below  the  sniftce, 
produces  in  summer  a  scanty  vegetation. 
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An  important  step  in  the  ezploratian  of  Central  Asia  has  been 
made  by  the  expedition  to  Hissar  under  the  direction  of  H.  Mayef. 
The  party  started  from  Eaxshi,  in  Bokhara,  passing  the  Chakcha 
Valley  and  the  famous  gorge  known  as  the  Iron  Gate,  near  Darband. 
This  place  bad  not  been  Tisited  by  Europeans  since  Clayijo's  em- 
bassy to  the  court  of  Tamerkne  in  1404.  They  visited  the  towns 
of  Hissar  and  Faizabad,  but  were  pieyented  by  illness  among  the 
party  from  advancing,  as  had  been  intended,  to  the  point  of  conflu* 
ence  of  the  Wakhsh  and  Panj  Rivers,  so  as  to  fix  its  position  astro- 
nomically.   The  maps,  when  published,  will  be  of  great  interest. 

The  remaining  unsurveyed  portion  of  the  Usboi,  or  old  bed  of  the 
Oxus,  has  been  explored  and  mapped  by  an  expedition  under  direc- 
tion of  the  Caucasus  section  of  the  Russian  Geographical  Society. 

At  a  meeting  of  the  Russian  Geographical  Society,  March  15, 1876, 
M.  Sosnovsky  gave  an  account  of  his  recent  journey  through  China 
and  Mongolia,  by  order  of  the  Russian  government,  with  the  object 
of  opening  new  markets  for  Russian  trade  with  Asia,  and  exploring 
the  route  from  Zaiaang  through  Dzungaria  and  the  province  of  Scech- 
nen.  The  party  set  out  from  Kiakhta  for  Pekin,  and  reached  Han- 
kow in  October,  1874.  From  here  they  ascended  the  Han-kiang 
River,  and,  after  traveling  800  miles  by  water  and  1000  by  land, 
arrived  at  Zaisang,  October  26, 1875,  by  way  of  Hanchung,  Hami, 
Barkul,  and  Guchen.  This  route  can  not  but  be  of  the  utmost  im- 
portance as  soon  as  a  railway  shall  have  been  built  as  far  as  Tinmen 
and  steamers  navigate  the  Irtish  River. 

During  M.  Sosnovsky's  journey  the  position  of  twelve  points  was 
determined  by  astronomical  observations,  complete  series  of  mag- 
netic observations  were  made  at  ten  places,  and  the  altitudes  of  nu- 
merous points  determined  by  barometer  or  by  boiling-point 

An  account  of  the  explorations  by  lieutenant-Colonel  Prejevalsky, 
during  1870, 1871, 1872,  and  1878,  in  Mongolia  and  Northern  Thibet, 
has  been  published  during  the  past  year.  During  the  three  years* 
work  his  party  traveled  more  than  7000  miles,  about  half  of  which 
was  laid  down  in  routes  surveyed  for  the  first  time.  Numerous  obser- 
vations by  barometer  and  boiling-point  were  made  for  altitude,  and 
the  route  surveys  were  checked  by  eighteen  determinations  of  lati- 
tude. The  collection  of  plants,  birds,  animals,  fishes,  and  insects  was 
very  large  and  valuable,  many  of  the  species  being  new. 

Colonel  Prejevalsky  has  commenced  another  journey  through  Tur- 
kestan and  Thibet,  the  results  of  which  will  probably  be  also  of  great 
value.  His  party  started  from  Eulja  on  the  22d  of  August,  1876, 
and,  crossing  the  Thian-Shan  Mountains,  will  proceed  by  way  of 
Karashah  to  Lob-Nor  Lake,  where  they  will  spend  the  winter.  He 
will  proceed  to  Lhasa,  and  explore  the  upper  course  of  the  Brahma- 
pootra, the  northern  slopes  of  the  Himalayas,  Eastern  Thibet,  and 
Southwestern  China,  returning  if  possible  to  Russia  by  way  of  West- 
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em  Thibet  and  Kashgar.  The  expedition  will  make  geographical 
and  ethnographical  researches,  and  a  route  surrey.  Positions  will 
bo  detennined  astronomically,  and  collections  made  in  all  branches 
of  natural  history. 

A  survey  of  the  coast  of  Eastern  Siberia  between  the  parallels  of 
45^  and  52°  N.  has  just  been  completed  by  Lieutenant-Colonel  Bola- 
chef.  The  undertaking  was  a  very  arduous  one,  as  there  is  no  land 
route  alang  the  coast,  and  in-shore  navigation  is  always  dangerous 
^  and  frequently  impossible,  owing  to  the  shelterless  character  of  the 
/coast  and  the  heavy  surf  constantly  beating  upon  it.  The  country 
'  is  well  watered,  fertile,  and  heavily  timbered.  The  fisheries  are  very 
productive  and  the  mineral  wealth  is  great :  lead,  silver,  iron,  cop- 
per, coal,  and  gold  having  been  found. 

An  interesting  report  by  Colonel  Bolschef  of  the  general  results 
of  this  survey  is  contained  in  the  July  number  of  the  Iwatia  of  the 
Russian  Qeographical  Society, 

A  German  expedition  has  been  engaged  during  the  past  year  in 
the  exploration  of  Northern  Siberia,  under  the  leadership  of  Dr^ 
Finsch,  accompanied  by  Dr.  Brehm  and  Count  Waldburg-Zeil,  of  the 
Bremen  FolarVerein.  The  details  of  their  journeys  are  not  yet  pub- 
lished, but  the  expedition  has  returned  to  St  Petersburg  after  a  suc- 
cessful summer^s  work.  No  less  than  seven  additional  scientifiki  ex- 
peditions have  been  engaged  in  the  exploration  of  Russian  Asia, 
under  the  auspices  of  various  Russian  learned  societies. 

Petermann's  MUtheUtmgen,  Supplement  No.  46,  contains  a  valuable 
memoir  on  the  Pekin  plain  and  the  neighboring*  mountain-land,  by 
Dr.  Breitschneider,  being  the  results  of  observations  during  nine 
years  while  the  author  was  serving  as  physician  to  the  Russian  em- 
bassy. His  account  of  Pekin  and  its  vicinity  tends  to  confinn  the 
reports  of  Marco  Polo.  Dr.  Breitschneider  affirms  that,  instead  of 
one  or  two  millions  of  people,  from  his  own  intimate  knowledge  of 
Pekin,  its  population  does  not  exceed  at  most  500,000. 

In  the  Bulletin  de  la  SocUU  QeograpMque  the  Abbg  Armand  David 
gives  an  interesting  account  of  his  travels  in  Western  China  from 
1868  to  1870.  His  object  was  to  ascend  the  Tang-tse  River,  and  pen- 
etrate through  the  province  of  Sz-chuen  into  Thibet.  In  this  he  was 
disappointed,  principally  owing  to  ill -health,  but  his  exploration 
of  the  Yang-tSQ  affords  much  information  of  value  as  to  the  course 
of  this  great  river  and  its  tributaries. 

In  India  the  work  of  the  great  Trigonometrical  Survey  has  been 
energetically  carried  on  under  the  superintendence  of  Colonel  Walker, 
R.E.  An  appendix  to  Colonel  Walker^s  report  for  1874  consists  of 
the  report,  by  Captain  H.  Trotter,  R.E.,  on  the  secret  journeys  of  In- 
dian employes  of  the  survey  in  trans -Himalayan  regions.  Under 
various  pretexts  and  disguises,  these  officials,  known  as  the  Havildar, 
the  Mollah,  and  the  Pundit,  have  traversed  hitherto  unknown  re- 
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glims,  and  have  collected  ft  mass  of  data,  the  results  of  which  have 
been  an  immense  gain  to  the  geography  of  these  regions.  In  the 
Qtogr^KfU^caU  Mdgaeine  for  January,  1877,  will  be  found  a  sketch  of 
the  work  performed  during  1875. 

The  Qeograpkiccd  Moffonne  for  October,  1876,  contains  an  interest- 
iDg  article  on  the  authorities  used  by  Major  8t.  John  in  constructing 
his  map  of  Persia,  in  six  sheeta,  on  a  scale  of  sixteen  miles  to  an 
inch.  His  map  exhibits  solely  the  infoimation  derived  tnm  trust- 
worthy European  sources.  A  vast  amount  of  information  embodied 
in  it  is  published  for  the  first  time,  and  the  map  is  considered  to  be 
of  the  highest  value. 

The  geographical  results  of  a  survey  made  in  1873  and  1878  of 
the  routes  for  a  railway  to  join  the  Mediterranean  and  Persian  Gulf 
are  published  in  a  supplement  to  Petermann's  MUtheihinpen,  The 
surrey  was  made  under  the  direction  of  Mr.  Josef  Gemik,  who  ar- 
rires  at  the  conclusion  that  the  route  through  the  valley  of  the  Eu- 
phrates is  impracticable,  and  recommends  a  more  circuitous  line 
along  the  base  of  the  mountains  of  Kurdistan,  through  Mosul,  Diar- 
bekr,  and  Aleppo  to  Alexandretta  on  the  Gulf  of  Iskanderun,  or 
TuBbulus  on  the  Black  Sea. 

The  amount  of  country  surveyed  in  Palestine  by  the  English  ex- 
pedition for  that  purpose  during  the  past  year  is  1600  square  miles, 
making  a  total  of  8500,  and  leaving  about  1400  square  miles  in  Up- 
per (Galilee  to  be  completed.  A  line  of  levels  between  the  Sea  of 
Galilee  and  the  Mediterranean  was  commenced,  but  was  interrupted 
by  the  hostility  of  the  natives.  It  is  hoped  that  the  trigonometrical 
survey  may  be  completed  this  year. 

In  February  an  expedition  sent  by  the  American  Palestine  Ex- 
ploration Society,  under  charge  of  Dr.  Selah  Merrill,  visited  the  val- 
ley of  the  Jordan  and  the  eastern  shore  of  the  Dead  Sea,  devoting 
considefable  time  to  the  section  at  the  northeast  comer  of  the  Dead 
Sea  and  the  mounds  that  exist  there,  with  reference  to  the  geography 
of  portions  of  the  18th  chapter  of  Joshua  and  the  82d  chapter  of 

Numbers. 

AFRICA 

The  details  and  results  of  the  journey  of  Lieutenant  V.  L.  Cameron, 
R.N.,  across  Africa  in  1878, 1874,  and  1876,  have  been  published 
diRing  last  year,  and  entitle  him  to  very  high  rank  as  a  scientific  ex- 
plorer. The  original  object  of  the  journey  being  to  search  for  and 
sacoor  Dr.  Livingstone,  the  expedition  commanded  by  Lieutenant 
Cameron  left  Zanzibar  for  the  interior  in  March,  1878,  and  upon 
It^ng,  in  October  of  the  same  year,  of  Dr.  Livingstone's  death, 
poshed  on  to  Lake  Tanganyika,  to  secure  the  effects  6f  the  deceased 
explorer  at  I3jiji.  This  he  succeeded  in  doing ;  and  taking  such  in- 
rtruments  of  Livingstone's  as  were  needed  to  replace  those  lost  and 
^jored  during  his  journey  from  the  coast,  Lieutenant  Cameron  pre- 
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pared  for  his  western  journey.  After  examining  a  portion  of  the 
shores  of  Lake  Tanganyika,  he  turned  to  the  northwest  and  reached 
Nyangw^,  an  important  commercial  town,  in  south  latitude  4**  13', 
east  longitude  26°  81',  in  the  autumn  of  1874.  Careful  astronom- 
ical observations  were  made  here  to  determine  a  starting-point  for 
further  exploration.  Lieutenant  Cameron's  intention  being  to  follow 
the  banks  or  valley  of  the  LuaUba  Biyer,  an  affluent  of  Lake  Tan- 
ganyika, so  as  to  prove  its  identity  with  the  Congo ;  but  this  was 
found,  firom  want  of  boats  and  from  native  hostility,  to  be  impracti- 
cable, and  he  was  obliged  to  pursue  a  more  southerly  track.  Having 
proceeded  as  far  as  the  tenth  degree  of  south  latitude^  Lieutenant 
Cameron  turned  to  the  westward,  and,  passing' along  the  water-shed 
between  the  tributaries  of  the  Congo  and  the  headwaters  of  the 
Zambesi,  arrived  after  much  delay  and  trouble,  on  November  4th, 
1875,  at  the  Portuguese  settlement  of  Bengu^la,  on  the  western  coast 
Among  the  most  important  of  the  discoveries  during  this  long  jour- 
ney was  that  of  a  hitherto  unknown  but  extensive  water  system, 
formed  by  a  river  flowing  through  a-^  series  of  lakes  intermediato 
between  the  Lomam^  and  the  more  eastern  valley  which  Dr.  Living- 
stone had  followed  up  from  Lakes  Bangwealo  and  Mcaro.  The 
whole  country  between  Nyangwfi  and  Lake  Dilolo,  a  distance  of 
over  600  miles,  is  new  ground,  as,  although  the  Lulua,  the  Lubuii,  and 
other  rivers  crossed  by  Lieutenant  Cameron  had  been  heard  of  be- 
fore and  the  country  had  been  traversed,  he  was  the  first  to  fix  their 
true  position  on  the  map.  He  ascertained  that  at  Kyangw6  the 
Lualaba  River  is  only  1400  feet  above  the  sea,  proving  that  this 
great  water  system  can  have  no  connection  with  the  Kile,  that  river 
being  at  Gondokoro  1500  feet  above  sea-level.  There  seems  to  be 
no  reasonable  doubt  that  the  Lualaba  and  the  Congo  are  identical. 
The  information  collected  by  Cameron  explains  a  great  deal  of  Dr. 
Livingstone's  memoranda  which  would  otherwise  be  unintelligible. 

One  of  the  principal  geographical  results  of  the  journey  has  been 
the  construction  of  a  section  of  elevation  across  the  entire  continent 
of  Africa  between  the  fourth  and  twelfth  degrees  of  south  latitude, 
verified  throughout  by  careful  astronomical  observations.  Lieuten- 
ant Cameron^s  diligence  and  skill  in  taking  observations  (over  5000 
being  made  for  latitude,  longitude,  and  elevation),  and  the  general 
success  of  the  journey,  have  earned  for  him  his  promotion  in  the 
Navy  to  the  rank  of  Commander,  and  the  award  of  a  gold  medal 
from  the  Royal  Ctographical  Society. 

The  expedition  sent  out  by  the  German  African  Society  to  pene- 
trate into  the  interior  from  the  west  coast  has  not  thus  far  been 
very  successful.* 

Dr.  Otto  Lenz,  who  had  hoped  to  follow  the  course  of  the  Ogow6 
River,  and  who  had  so  far  succeeded  as  to  overcome  the  opposition 
of  the  inhabitants  of  the  Oscheba  lands,  has  been  obliged  to  return 
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to  Soiope  in  ocmaeqneiioe  of  ill-health.  The  only  Temaining  mem- 
ben  of  the  expedition,  Dr.  Paul  Pogge  and  Mr.  Edward  Mohr,  are 
exploring  the  Angola  coast,  which  is  to  serve  as  the  starting-point  of 
their  respective  journeys. 

An  expedition  under  command  of  Count  Pietro  di  Brazza,  and 
conducted  at  his  own  expense,  has  commenced  exploration  by  way 
of  the  Ogow€  River.  The  party  started  firom  Gaboon,  and  was  fur- 
nished by  the  French  authorities  there  with  an  escort  of  seventy 
colored  soldiers.  The  party  had  at  last  advices  succeeded  in  pene- 
trating to  Okaada,  500  miles  fkom  the  mouth  of  the  Ogowd  River. 
This  place  will  be  used  as  a  starting-point  for  explorations  into 
more  unknown  r^^ns. 

Colonel  Gordon,  R.E.,  who  has  been  engaged  in  the  exploration 
of  the  Upper  Nile,  has  been  most  persevering  in  his  efforts  to  find  a 
navigahla  cfaaimel  to  the  Albert  and  Victoria  N'yauza.  Proceeding 
up  the  Nile  with  a  portable  steamer  and  boats,  progress  was  stop- 
ped by  the  Tola  Falls  or  Bapids  in  about  4"*  north  latitude.  He 
theref<»e  left  the  river  and  proceeded  by  land  to  the  Victoria  and 
Albert  N^yanza,  taking  possession  of  both  lakes  for  the  Khedive  of 
Egypt.  Then  returning  to  Duffle,  above  the  rapids,  he  found  the 
steamer  and  boats,  which  had  been  carried  piecemeal  by  the  fklls, 
and  dispatched  M.  Gesai  up  the  river  to  the  Albert  N'yanza,  which 
was  entefed  and  drcnmnavigated,  and  found  to  be  one  hundred  and 
forty  miles  long  and  fifty  miles  wide.  An  ineffectual  attempt  has 
been  made  to  find  among  the  numerous  diverging  branches  of  the 
White  Nile  some  stream  which  may  carry  boats  round  the  Tola  Rap- 
ids. As  all  these  branches  have  not  been  examined.  Colonel  Gor- 
don thinks  that  water  communication  between  Khartoum  and  the 
Victoria  N'yanza  may  be  established. 

The  drcumnavigatioa  of  Lake  Nyassa  by  Mr.  £.  D.  Young  has 
been  accomplished,  and  the  discovery  made  that  the  lake  extends 
100  miles  farther  north  than  was  supposed  by  Dr.  Livingstone.  No 
bottom  was  found  with  100  fathoms  of  line.  A  farther  examination 
of  the  lake  and  of  its  shores  will  be  made. 

Mr.  H.  M.  Stanley  is  still  pursuing  his  explorations  in  Central 
Afika,  but  no  precise  details  of  his  travels  since  the  publication  of 
the  Bdoord  for  1875  are  available  to  determine  what  additional 
gec^EapfaiGal  infonnatioB  has  been  collected. 

A  laige  portion  of  Mr.  Stanley's  labor  has  been  devoted  to  the  ex- 
ploration of  the  country  hitherto  unknown  between  the  two  lakes 
Victoria  and  Albert  N'yanza. 

A  geographical  conference  regarding  the  exploration  of  Africa 
took  place  at  Brussels,  September  lM;h,  and  was  attended  by  numer- 
008  African  exploren  as  well  as  eminent  geographers  firom  several 
Buopean  states.  The  conclusions  arrived  at  were  in  general  that 
stations  should  be  establiehed  on  the  coast  and  in  the  interior  avail- 
able to  explorers  as  bases  to  start  from. 
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It  is  intended  to  limit  the  field  of  international  exploration  to  the 
region  bounded  on  the  east  and  west  by  the  Indian  and  Atlantic 
Oceans,  and  on  the  north  by  the  frontiers  of  the  Egyptian  territory 
and  independent  Soudan. 

AUSTRALIA. 

An  account  has  been  recently  published  of  explorations  made  in 
Bouthem  and  Western  Australia  in  1875  by  Mr.  Ernest  Giles,  already 
distinguished  in  Australian  discoTcry.  The  expedition  started  July 
27, 1876,  from  Youldeh  ddpdt,  185  miles  N.N.W.  from  Fowler  Bay, 
near  the  border  of  the  known  region  of  South  Australia.  The  first 
important  discovery  was  the  well  of  Oldabinna,  an  open  space  in  the 
scrub  bush  which  surrounds  it  Moving  westward  from  this  place 
an  utterly  waterless  country  was  entered  upon  covered  with  dense 
bushes.  Five  hundred  miles  were  traversed  before  any  water  was 
obtained,  and  the  region  was  utterly  uninhibited  by  man  or  animi^ 
After  passing  this  desert  another  was  traversed,  after  which  a  re- 
gion occupied  by  hostile  natives  was  crossed,  the  expedition  finally 
arriving  in  November  at  Perth,  Western  Australia.  The  whole  jour- 
ney covered  2500  miles,  in  which  not  one  area  fit  for  settlement  was 
found.  The  line  traversed  lies  between  the  route  of  Byte  in  1840 
and  Forrest  in  1870. 

Mr.  Giles  has  during  the  winter  season  of  1876,  fiK»n  April  to  Au- 
gust, accomplished  a  return  journey,  during  which  he  traced  the 
Ashburton  River  to  its  sources,  and  determined  the  water-shed  of 
the  western  rivers,  which  he  describes  as  simply  a  mass  of  nngy 
country,  abutting  upon  the  desert  in  east  longitude  120''  20'.  No 
watercourses  were  found  to  flow  eastward  from  the  end  of  the 
water-shed  in  that  longitude.  During  the  journey  the  longest  time 
the  party  were  without  finding  water  waa  ten  days.  They  expe- 
rienced an  excessively  cold  winter,  the  thermometer  in  the  morning 
being  for  weeks  down  to  18°. 

NEW  GUINEA, 

The  shores  of  New  Guinea  have  continued  to  afford  subjects  of 
interest  to  the  explorer  and  naturaUst.  At  the  expense  of  the  Gen- 
oese authorities,  Signer  Odoardo  Beccari  has  been  engaged  for  some 
years  past  in  explorations  in  this  vicinity,  and  has  completed  an  im- 
portant geographical  work.  In  exploring  the  coast  of  Northwest- 
ern New  Guinea  he  has  discovered  a  river  called  Wa  Samson,  flow- 
ing from  cast  to  west  for  a  distance  of  216  miles,  and  aflfording  the 
principal  drainage  of  this  part  of  New  Guinea.  He  has  also  ex- 
amined Geelvink  Bay,  which  separates  the  northwestern  peninsola 
from  the  mainland,  and  has  made  an  important  rectification  of  its 
coast-Hne  on  the  charts,  shifting  it  to  the  northward  in  some  places 
as  much  as  thirty  miles.    Until  Signer  Beccari^s  visit,  the  hydrog- 
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nphy  of  this  part  of  the  island  was  based  on  an  old  Dutch  chart 
of  1705. 

The  Fly  RLver  has  been  explored  by  Mr.  S.  Macfarlane,  accom- 
panied by  the  Italian  naturalist,  Signor  D'Albertis,  in  a  steamer  to  a 
distance  of  150  miles  from  the  mouth.  This  is  the  first  positive 
knowledge  that  the  river  is  really  navigable,  and  Mr.  Macfarlane 
considers  it  probable  that  they  could  have  proceeded  much  farther 
but  for  fevers  which  attacked  nearly  all  the  party.  The  land  was 
low  and  swampy,  and  the  population  scattered.  \ 

Signor  D'AIbertis  proposes  to  revisit  this  vicinity  and  explore  the 
Fly  ifiver  to  the  head  of  navigattim,  and  fix>m  that  point  to  cross  the 
country  to  Tule  Island.  The  Chamber  of  Commerce  of  Sydney  have 
undertaken  to  assist  him,  and  have  furnished  him  with  a  steam  launch. 

Mr.  OctaviuB  Stone,  one  of  the  explcwers  of  th0  Baxt^  River,  has 
been  continuing  his  labora  from  Port  Moresby  to  the  eastward  of 
the  Papuan  Qulf  The  low  country  of  the  coast  seemed  to  be  bare, 
luxuriant  Tegetadon  only  being  found  where  the  mountain  ranges 
rise  and  intercept  the  rainfall.  Mr.  Stone,  in  a  recent  communica- 
tion to  the  British  Association,  remarks  that  the  nelghboihood  of 
the  Baxter  River  and  the  shore  west  of  the  Papuan  Gulf  for  100 
miles  inland  are  swampy,  covered  with  mangrove  trees,  and  thinly 
populated.  The  climate  of  the  western  coast  is  peculiarly  fiital  to 
Europeans,  but  the  eastern  peninsula  is  wann  and  healthy. 

Dr.  Miklucho-Maklay  is  engaged  in  exploring  the  group  of  little- 
known  islands  lying  between  New  Guinea,  Kew  Ireland,  and  New 
Britain. 
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HYDROGEAPHY. 

Bt  LtsimMAira-CoiiMAifvxB  F.  M.  OREBN,  XT.  S.  N. 

The  most  strongly  marked  feature  of  hydrographic  work  for  the 
past  year  is  the  carefbl  exploration  of  the  depth  and  temperatnies 
of  the  sea,  and  of  the  nature  of  the  bottom,  ianericans^  SSngliah, 
Gennans,  Norwegians,  and  Chilians  have  all  added  much  to  our 
knowledge  in  this  direction. 

The  United  States  Coast  Bvavej  has  done  yalnable  work  of  this 
kind  in  the  Gulf  of  Mexico,  where  veiy  numerous  soundings  and 
temperature  obseryations  haye  been  made  to  determine  the  contour 
of  the  bottom  and  of  isothermal  surfaces.  In  additicm,  the  work  of 
completing  the  hydrography  of  those  portions  of  our  coasts  not  yet 
thoroughly  examined,  and  of  re-examining  the  localities  liable  to 
change,  has  been  diligently  prosecuted. 

On  the  Atlantic  coast  suryeying  work  has  been  diMie  at  Deer  Isl* 
and  and  Saco  Bay,  on  the  coast  of  Maine ;  on  the  coast  of  New  Jer- 
sey, in  Delaware  Bay,  in  Albemarle  and  Pamlico  Bounds,  on  the 
coasts  of  South  Carolina,  Ge^Mrgia,  and  Florida,  and  on'  the  Florida 
Reeft. 

On  the  Gulf  coast  eztensiye  work  has  been  done  on  the  coasts  of 
Florida  and  Louisiana,  including  obseryations  of  currents,  yolume 
of  discharge,  differences  of  leyel,  changes  of  depth,  etc.,  at  the 
mouths  and  bars  of  the  Mississippi  Riyer. 

On  the  Pacific  coast  the  suryey  of  the  coast-line  of  Northern  and 
Southern  California,  as  well  as  that  of  Oregon  and  Puget's  Sound, 
has  been  carried  on. 

In  the  prosecution  of  these  surreys  nineteen  parties  haye  been  en- 
gaged on  board  of  the  same  number  of  small  yessels,  nine  of  this 
number  being  steamers  and  the  rest  sailing-yessels. 

The  work  of  compiling  a  "  Coast  Pilot,"  or  sailing  directions  for 
the  Atlantic  coast,  has  also  steadily  progressed. 

The  United  States  Hydrog^phic  Office  has  continued  the  routine 
work  of  exchanging  hydrographic  information  with  foreign  hydro- 
graphic  offices,  and  of  publishing  promptly  all  notices  which  might 
be  of  use  to  our  mercantile  and  nayal  marine.  From  the  hydro- 
graphic  offices  of  England,  France,  Germany,  Italy,  Russia,  Spain, 
Austria,  Denmark,  Sweden,  Portugal,  Holland,  Brazil,  and  Chili,  in- 
formation as  to  dangers  discovered,  or  as  to  the  establishment  of 
aids  to  navigation,  has  been  constantly  received,  translated,  and  ex- 
amined, while  to  these  governments,  as  well  as  to  chambers  of  com- 
merce, marine  insurance  offices,  and  prominent  newspapers  at  the 
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principal  porta,  aU  each  information  coming  to  the  knowledge  of  the 
office  18  conmranicated.  Seventy-five  notices  to  marinen,  embody- 
uig  infoimation  of  changes  in  artificial  aids  to  navigation,  have  been 
published,  as  weU  as  sixty-nine  hydiographic  notices  of  newly  dis- 
covered fiEMitiires  in  the  earth's  snrfiice. 

As  fiur  as  the  limited  appropriations  made  by  Congress  would 
permit,  new  charts  have  been  engraved  and  published. 

Sailing  directions  for  the  Pacific  Ocean,  the  west  coast  of  Afiica, 
a  part  of  the  coast  of  the  Mediterranean,  the  Bay  of  Biscay,  the 
West  India  Islands^  and  for  the  coasts  of  Chili,  Peru,  and  Bolivia, 
have  been  published  during  the  past  year,  or  are  ready  fbr  publica- 
tion. 

Under  direction  of  the  Navy  Department,  the  U.  8.  steamship 
Jkueororoj  Oommander  J.  N.  Miller,  has  examined  the  depth  of  the 
Pacific  Ocean  from  the  Sandwich  Islands  to  the  Fiji  group,  and 
thence  to  Brisbane,  Australia ;  to  determine  if  the  laying  of  a  tele- 
graph cable  is  feasible  from  CaUfomia  to  Austmlia.  In  the  per- 
formance of  this  work  one  hundred  and  seven  soundings  were  made 
with  steel  wire.  Specimens  of  the  bottom  were  obtained  from  near- 
ly every  soondiiiig,  and  are  now  being  examined.  Of  these  soundings 
the  deepest  was  8448  fiithoms;  there  being  nineteen  of  less  than  1000 
&thoma,  thirty-eight  of  from  1000  to  9000  fathoms,  thirty-two  ftom 
2000  to  8000  fistthoms,  and  eighteen  of  over  8000  fathoms. 

The  observations  for  the  determination  of  secondary  meridians  in 
the  West  Indies  have  been  completed  by  the  officers  of  the  U.  B. 
steamship  Qettf/tburg. 

The  undertaking  of  systematic  determinations  of  longitude  by 
the  electric  telegraph,  wherever  submarine  cables  extend,  thus  com- 
menced by  the  U.  B.  Navy  Department,  has  received  much  attention 
and  coDunendation  from  foreign  officers. 

]>uring  the  homeward  voyage  of  the  €Mty^rg^  deep-sea  sound- 
ings were  made  in  the  intervals  between  those  previously  made  by 
H.  B.  M.  steamship  QhM&nger^  in  every  case  confirming  the  Chair 
lenqer'i  work. 

In  consequence  of  errors  known  to  exist  in  the  geographical  posi- 
tions of  the  north  coast  of  South  America,  the  U.  S.  steamship  Enron 
has  been  ordered  to  determine  the  longitudes  of  about  thirty  sta- 
tions along  that  coast,  measuring  the  longitudes  by  chronometer 
from  the  meridians  of  Port  Spain  (Trinidad)  and  Aspinwall,  previous- 
ly determined  with  great  exactness  by  telegraph. 

The  U.  S.  steamship  G^tftfsn&ufi^,  while  engaged  in  searching  for 
doubtful  dangers  in  the  east^n  part  of  the  North  Atlantic  Ocean, 
has  discovered  a  remarkaUe  coral  bank,  about  five  miles  in  extent, 
lying  about  one  hundred  and  thirty  miles  to  the  westward  of  Cape 
St  Vincent.  The  least  water  found  on  the  bank  thus  far  is  thirty- 
four  fiithoms,  but  there  is  probably  less. 
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The  Efigliflh  have  afl  usual  petformed  by  far  the  largest  portion 
of  the  hydrographic  work  of  the  past  year.  Under  the  direction  of 
the  British  Hydrographic  OfBk»,  surveys  of  a  permanent  character 
are  being  carried  forward  on  the  shores  of  England,  Ireland,  the 
Gulf  of  Bt.  Lawrence,  Newfoundland,  Labrador,  Jamaica,  Manritiua, 
the  east  coast  of  AMca,  Japan,  Australia,  and  the  Fiji  Islands,  while 
detached  surveys  have  been  made  in  the  Mediterranean,  on  the 
coasts  of  China,  and  among  the  Pacific  islands.  Interesting  results 
have  been  derived  from  the  examination  by  British  surveyors  of  the 
Meditermnean  entrance  of  the  Suez  Canal,  the  approaches  to  which 
do  not  seem  to  have  shoaled  as  much  as  was  anticipated. 

Since  the  publication  of  the  Becard  for  1875,  the  admirable  work 
done  by  the  English  surveying- ship  ChaUenger  has  been  brought 
to  a  close  by  her  arrival  at  Spithead  on  the  24(ii  of  May,  1875. — ^Re- 
suming the  sketch  of  her  cruise  where  it  was  left  in  the  Beeord  for 

1875,  the  ship,  after  refitting,  left  Yokohama  on  the  11th  of  May, 

1876,  for  a  short  cruise  of  about  three  weeks  to  Kobe  and  the  In- 
land Sea,  where  some  dredging  was  done,  but  without  much  success^ 
The  expedition  finally  left  Japan  on  the  16th  of  June,  and,  constant- 
ly dredging  and  sounding  in  depths  of  from  1876  to  8950  fkthoms, 
arrived  at  Honolulu,  Sandwich  Islands,  on  the  d7th  of  July.  The 
soundings  between  Japan  and  the  Sandwi6h  Islands  were  quite  uni- 
form in  depth,  the  average  of  twenty-two  behag  8858  fiithoms.  The 
bottom  was  generally  red  clay,  frequently  filled  with  concretions  of 
peroxide  of  manganese  from  the  size  of  a  grain  of  mustard  seed  to 
that  of  a  large  potato.  These  concretions  were  formed  by  concen- 
tric layers,  starting  from  a  nucleus  consisting  of  some  foreign  body 
like  a  shark's  tooth  or  a  bit  of  pumice. 

On  the  11th  of  August  the  ChaUenffer  proceeded  to  the  island  of 
Hawaii,  where  the  volcano  of  Eilauea,  then  in  eruption,  was  visited, 
and  good  photographs  were  obtained  of  it.  On  the  19th  of  August 
the  ship  sailed  for  Tahiti,  arriving  there  early  in  September.  Many 
soundings  and  dredgings  were  made  on  the  way,  with  an  average 
depth  of  2800  fathoms ;  the  bottom  being  generally  of  red  clay,  and 
many  things  of  great  interest  to  the  biologist  being  discovered. 

Leaving  Tahiti  on  the  2d  of  October,  Juan  Fernandez,  at  a  dis- 
tance of  4000  miles,  was  reached  on  November  18th,  the  section  be- 
tween the  two  places  having  an  average  depth  of  2160  fathoms. 

From  Juan  Fernandez  the  Challenger  sailed  for  Valparaiso,  sound- 
ing, trawling,  and  taking  serial  temperatures  constantly.  From  Val- 
paraiso the  homeward  voyage  was  commenced  on  the  11th  of  De- 
cember, tia  the  Strait  of  Magellan,  where  some  valuable  additions 
were  made  to  the  naturalists'  collections,  the  ship  reaching  Port 
Stanley,  Falkland  Islands,  January  28d.  While  here,  magnetic  ob- 
servations were  made  at  the  exact  spot  where  Sir  James  Rosses 
magnetic  observatory  was  established  in  1842,  when  it  was  discov- 
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ered  that  the  inclination  of  the  magnetic  needle  had  changed  from 
48°  W  in  1^2  to  52''  in  1876. 

Leaving  the  Falkland  Islands  on  the  6th  of  Febmary,  the  ChaU 
loafer  proceeded  to  Montevideo,  then  to  AjBcension,  Porto  Praya, 
8t  Vincent,  and  Vigo  Bay,  the  work  of  sounding,  dredging,  and  tak- 
ing serial  temperatures  being  steadily  and  £uthfully  kept  up.  From 
Vigo  the  ship  nailed  for  England,  arriving  at  Spithead  on  the  24th 

of  May. 

During  this  long  and  admirably  conducted  cruise  the  Challenger 
sailed  and  steamed  more  than  69,000  nules.  Nearly  400  deep-sea 
soundings  were  made,  of  which  two  were  over  4000  fathoms,  nine 
between  8000  and  4000  fathoms,  one  hundred  and  sixty-eight  be- 
tween 2000  and  8000,  one  hundred  and  twenty-four  between  1000 
and  2000,  aad  the  remainder  were  under  1000  ^thoms.  Serial  tem- 
peratures of  the  ocean  were  obtained  at  250  stations,  and  dredging 
was  effected  at  nearly  as  many.  In  addition  to  thia  work  done  at 
sea,  very  many  anchorages  were  surveyed,  and  numerous  additions 
and  corrections  made  on  the  charts  of  the  coasts  visited. 

H.  B.  M.  S.  Valerouty  after  parting  from  the  arctic  ships  Alert  and 
Diaoovery  on  the  17th  of  July,  1675,  and  stopping. «?»  rtmU  at  Hol- 
steinboi^g,  returned  to  Cork.  During  the  three  months^  cruise  of  the 
VoLoroue^  in  addition  to  the  chief  duly  of  supplying  the  Arctic  Expe- 
dition, much  valuable  bydrographic  work  was  accomplished.  No 
less  than  fifty-seven  deep-sea  soundings  were  made  in  Davis  Strait 
and  the  Atlantic;  dredgings  which  have  yielded  important  results 
were  made  in  hitherto  unexplored  r^^ns;.  valuable  observations 
of  temperatures  at  difierent  depths  were  made ;  and  several  harbors, 
including  Holsteinborg  with  its  approaches,  were  surveyed.  The 
Atlantic  soundings  indicate  that  there  is  a  cap  or  ridge  with  only 
690  fathoms  upon  it,  and  with  comparatively  steep  sides,  at  a  dis- 
tsnce  of  about  400  miles  southeast  of  Cape  Farewell. 

Upon  parting  company  with  the  FaZonnM  off  Disco  Island  on  July 
17th,  the  Alert  and  Dieoovery  took  their  way  to  the  northward,  first 
encountering  the  ice  of  the  middle  pack  on  the  24th  of  the  same 
month,  but  passing  through  it  without  difikulty  in  thirty-four  hours. 
After  visiting  Port  Foulke  and  Life-boat  Cove,  the  scene  of  the  wreck 
of  the  Polarie^  the  ice  was  met  on  July  dOth  off  Cape  Sabine,  and  from 
this  point  a  constant  struggle  with  it  took  place  until  August  25th, 
when,  after  many  narrow  escapes  from  being  crushed,  tfce  vessels 
reached  a  harbor  on  the  west  side  of  HalFs  Basin,  in  latitude  81  **  44'  N. 
Here  it  was  decided  to  leave  the  Diecotery,  and  she  was  accordingly 
secured  in  sight  of  Polaris  Bay,  on  the  opposite  side  of  the  channel. 
The  Alert  pushed  on  to  the  northward,  attaining  a  latitude  of  about 
82°  30'  north,  farther  than  any  ship  had  previously  reached,  when 
she  was  beset  by  the  ice,  and,  sheltered  by  some  bergs  which  had 
grounded  in  twelve  fathoms  of  water,  the  ship  was  secured  for  the 
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winter  about  three  miles  to  the  northward  of  the  entrance  to  Robe- 
son Channel.  This,  although  a  disappointment  at  the  time,  was  prob- 
ably fortunate,  as  the  winter's  obsenration  indicated  that,  had  a 
more  northern  latitude  been  attained,  the  Alert  would  have  been  so 
embedded  in  the  ice  that  no  amount  of  labor  would  have  extricated 
her.  Instead  of  an  open  Polar  sea,  the  ice  was  jammed  together  in 
masses  of  extraordinary  thickness  like  icebergs,  in  some  instances 
being  from  150  to  200  feet  thick,  doubtless  the  accumulations  of 
many  winters. 

Upon  its  being  evident  that  farther  northern  progress  with  the 
Alert  was  not  to  be  hoped  for,  the  sledge  work  was  commenced  with 
marked  promptness  and  energy,  exploring  parties  being  sent  fiom 
the  Alert  to  the  north,  northeast,  and  northwest,  and  from  the  IHe- 
eovery  to  the  opposite  Greenland  shore.  The  sledge  parties  estab- 
lished d6pdts  of  provisions  for  the  expeditions  to  be  sent  out  the 
next  spring,  but  experienced  much  hardship  and  suffering.  The 
winter  was  unusually  long,  cold,  and  dark,  the  sun  being  absent  for 
142  days,  and  the  temperature  reaching  73.7°  below  zero,  early  in 
March,  on  board  the  Alert^  the  Dieeaoery  at  the  same  time  registering 
70.5°  below  zero.  Magnetic,  meteorological,  and  astronomical  ob- 
servations were  regularly  made  during  the  winter,  and  many  expe- 
dients were  successfully  resorted  to  on  board  both  ships  to  break  the 
dreary  monotony,  till,  on  March  1st,  the  sun  again  appeared,  and  prep- 
aration for  exploration  by  sledging  parties  was  begun.  By  the  be- 
ginning of  April  every  man,  except  those  absolutely  necessary  for 
the  care  of  the  ships,  had  departed,  expeditions  being  sent  in  erery 
direction,  those  from  the  JDueovery  turning  their  attention  principally 
to  the  exploration  of  the  western  and  northern  coasts  of  Greenland. 

A  party  under  command  of  Commander  Markham  proceeded  north- 
ward. Their  progress  was  most  difficult,  owing  to  the  roughness 
of  the  ice,  but  they  reached  a  latitude  of  8&°  20"  26'',  finding  under 
the  ice  a  depth  of  seventy  fathoms  of  water.  No  land  was  visible 
to  the  northward  from  this  point. 

To  the  westward  of  the  Alert  the  coast^line  was  examined  for  220 
miles  by  a  party  under  command  of  Lieutenant  Aldrich^  the  most 
northern  land  found  being  in  latitude  83°  T  N.,  longitude  70°  SO'  W. 

On  the  Greenland  shore,  parties  from  the  ZHecatjery^  under  com- 
mand of  Lieutenants  Beaumont  and  Rawson,  explored  the  coast-line 
to  the  northeast,  the  farthest  land  found  in  this  direction  being  in 
latitude  82°  54'  N.,  longitude  48°  38' W.,  apparently  almost  identical 
with  the  Cape  Sherman  of  the  American  charts.  This  coast  is  much 
cut  up  with  fiords  and  inlets.  Lady  Franklin  Sound  and  Peter- 
mann  Fiord  were  also  examined,  the  former  being  found  to  termi- 
nate sixty-five  miles  from  the  mouth,  and  the  latter  to  be  blocked 
up  with  a  low  glacier.  This  examination  completes  the  shores  of 
Smith  Sound,  except  Hayes  Sound. 
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President  Land,  marked  on  recent  charts  as  in  latitade  84°  K.,  is 
shown  not  to  exist,  the  land  at  the  northern  entrance  of  Robeson 
Channel  trending  sharply  to  the  westward  firom  Cape  Union. 

In  spite  of  every  precaution  the  sledge  parties  suffered  dreadfully 
from  Bdury,  but  showed  the  utmost  fortitude  and  self-devotion. 
IVirtonately  only  four  deaths  took  place,  three  fiom  this  disease 
and  one  from  frost-bite.  The  prevalence  of  this  malady,  and  the 
very  clear  demonstration  that  no  new  discoveries  were  to  be  an- 
ticipated firom  protractmg  the  stay  of  the  expedition  through  an- 
other winter,  decided  Captain  Kares  to  proceed  to  England  as  soon 
as  the  advancing  season  should  liberate  the  ships.  The  Alerij  how- 
ever, was  bound  fast  by  the  ice  till  July  81st,  when  a  start  was  made, 
the  DUeoeery  being  reached  aftor  much  difficulty  and  danger.  On 
August  20th  both  ships  conmienced  their  homeward  voyage ;  but  it 
was  not  till  September  9th  that,  by  clearing  the  ice  and  reaching 
open  water,  a  certainty  was  assured  of  avoiding  another  winter  in 
these  dreary  regions.  Both  ships  reached  Queenstown  on  October 
29th,  and  after  a  few  days  proceeded  to  Portsmouth. 

The  results  of  the  various  observations,  physical  and  meteorolog- 
ical, can  not,  of  course,  be  known  for  some  time,  but  will  doubtless  be 
tery  important.  Large  collections  of  natural-history  subjects  were 
made,  among  them  some  fine  fossil  corals,  and  the  dredge  and  trawl 
were  used  several  times  with  great  success. 

This  is  not  the  place  to  discuss  the  g^ieral  results  of  the  expedi- 
titm ;  but  its  whole  conduct  is  an  ample  guarantee  that,  when  pub* 
lidied,  they  will  be  in  an  eminent  degree  interesting  and  trust- 
worthy. 

In  connection  with  arctic  research.  Lieutenant  Weyprecht,  of  the 
Anstro-Hungarian  expedition,  points  out  in  an  address  delivered  at 
Oiitz,  in  September,  1876,  the  advantages  which  would  accrue  irom 
the  establishment  of  fixed  observatories  at  various  points  over  de« 
tached  expeditions,  which  devote  the  best  part  of  the  year  to  sledge 
joumeyai  Arctic  research  be  considers  of  tlie  highest  importance, 
but  points  out  that  independent  series  of  observations,  especially  if 
chiefly  devoted  to  geography,  have  but  little  value  compared  with 
stationary  observatories  encircling  the  arctic  lands,  and  working  on 
BynchionoTis  magnetic-term  days  and  other  agreed  times. 

These  considerations  have  been  fully  presented  by  the  German 
Gommisrion  to  which  the  subject  was  referred,  witii  Lieutenant 
Weyprecht  as  a  member.  The  commission  also  urges  that  a  proper 
understanding  be  had  between  different  nations,  so  that  the  labor 
of  one  party  need  not  be  duplicated  by  another. 

An  important  contribution  to  arctic  discovery  is  made  by  the  pub- 
Hcation,  in  Petermann's  MiWieilungm,  of  the  finished  map  and  de- 
scription of  Franz-Joseph  Land,  discovered  by  the  second  Austro- 
Hungarian  expedition  in  1878.    Hitherto  only  an  outline  sketch 
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has  been  published,  but  this  one  is  based  on  the  results  of  Lieutenant 
Payer's  barometric  observations  for  elevation.  The  land  is  not  unlike 
Spitzbergen,  and  is  composed  of  several  groups  of  islands.  Franz- 
Joseph  Land  exhibits  the  fuU  rigor  of  arctic  latitudes.  In  the  be- 
ginning of  spring,  especially,  every  thing  is  covered  with  ice. 
•  It  is  known  that  Northeast  Greenland,  Nova  Zembla,  and  North- 
ern Siberia  exhibit  signs  of  a  slow  process  of  rising  ih>m  -the  sea. 
It  was,  therefore,  very  interesting  to  the  voyagers  to  observe  proofii 
of  elevation  in  well-marked  drift  terraces.    Vegetation  is  very  scanty. 

The  recently  organized  Marine  Survey  of  British  India,  under  the 
supmntendence  of  Captain  A.  D.  Taylor,  has  been  carried  on  in  an 
energetic  manner,  a  large  amount  of  work  having  been  done  in  sur* 
veying  the  approaches  to  Rangoon,  Maulmain,  the  Bassein  River, 
and  Akyab. 

Several  important  coast  charts  have  been  published,  as  well  as 
sailing  directions  for  the  Bay  of  Bengal,  and  a  most  important  series 
of  hydrographic  notices  have  been  commenced.. 

Exceedingly  valuable  as  the  results  of  all  these  English  surveys 
are,  they  have  been  dearly  purchased  at  the  cost  of  the  lives  of  sev- 
eral of  the  officers  making  them,  four  at  least  in  different  parts  of 
the  WQirld  having  fallen  victims  to  overwork  and  the  unhealthiness 
of  the  climate  where  their  duties  led  them. 

The  German  Hydrographic  Office,  although  veiy  recently  organ- 
ized, has  aided  lai^ely  during  the  past  year  in  the  collection  and 
distribution  of  valuable  information.  The  Amuden  der  Hydrographie 
for  the  year  contain  abstracts  of  the  journals  of  various  voyages  of 
German  men-of-war,  whose  commanders  have  lost  no  opportunity 
of  deep-sea  sounding,  correcting  charts  and  sailing  directions,  or  of 
redetermining  untrustworthy  geographical  positions.  Prominent  in 
this  work  has  been  the  corvette  Ocutdle,  a  portion  of  the  scientific  staff 
of  this  vesselbeing  the  observers  of  the  transit  of  Venus  at  Eerguelen 
Island.  The  expedition  left  Kiel  June  21, 1874,  and  proceeded  by 
way  of  Madeira,  Porto  Praya,  Monrovia,  Ascension,  the  Congo  River, 
and  Cape  of  Good  Hope  to  Kerguelen  Island,  sounding,  dredging, 
and  taking  serial  temperatures  at  sea  whenever  an  opportuni^  of- 
fered. The  most  remarkable  discovery  during  the  outward  voyage 
of  the  GazeUe  was  that  the  soundings  in  the  vicinity  of  the  Cape  de 
Verde  Islands  indicated  that  the  islands  form  parts  of  the  rim  of  an 
enormous  submarine  crater,  similar  in  form  to  the  crater  of  an  iso- 
lated volcano. 

Daring  a  stay  of  more  than  two  months  at  Kerguelen  Island,  in 
addition  to  other  work,  a  hydrographic  survey  of  the  northeast  coast 
of  the  island  was  made,  this  vicinity  having  been  almost  unknown 
hitherto. 

From  Kerguelen  Island  the  Gazelle  proceeded  to  Mauritius,  and 
thence  to  Western  Australia,  Timor,  and  Amboyna,  constantly  mak- 
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ing  obfletratioiifl  at  sea  of  depth,  temperature,  and  currents ;  and 
when  in  port  making  use  of  every  opportunity  of  correcting  charts. 

Leaving  Amboyna  on  the  11th  of  June,  1875,  the  northeast  coast 
of  New  Guinea,  with  the  adjacent  islands,  was  visited  and  explored; 
the  expedition  next  visiting  Western  Australia,  New  Zealand,  the 
Fiji  and  Samoan  groups.  Passing  from  the  Pacific  Ocean  through 
the  Strait  of  Magellan,  at  Montevideo  the  English  exploring -ship 
Challenger  was  met.  From  Montevideo  the  Gazelle  sailed  for  home, 
arriving  at  Kiel  on  April  28, 1876.  Differing  from  the  famous  cruise 
of  the  ChaUenger  only  in  extent  and  doradon,  the  observations  made 
during  the  cruise  of  the  OauUe  promise  equally  important  results. 

Within  a  short  time  ships  of  the  English,  German,  and  United 
States  navies  have  determined  the  exact  depth  of  the  ocean  in  more 
than  1200  places  where  it  was  previously  unknown. 

The  French  Dep&t  dee  Cartu  et  Plane  de  la  Marine  have  published 
numerous  valuable  charts  and  sailing  directions,  the  most  important 
of  the  latter  being  a  minute  description  from  recent  surveys  of  the 
island  of  Guadeloupe.  The  most  important  survey  made  during 
the  past  year  by  French  naval  officers  has  been  the  survey  of  the 
shores  of  the  Gul&  of  Sidra  and  Gabes  on  the  north  coast  of  Africa. 
These  shores,  between  S£bx  and  Benghazi,  have  not  heretofore  been 
regularly  surveyed,  owing  to  the  barbarity  of  the  inhabitants  and 
the  shelterless  character  of  the  coast,  and  it  was  with  great  difficul- 
ty that  Captain  Mouchez,  the  officer  charged  with  the  work,  was 
able  to  complete  it. 

The  Chilian  government  have  done  excellent  service  by  their  re- 
cent establishment  of  a  hydrographic  office,  much  valuable  informa- 
tion having  been  already  collected  and  published. 

The  Chilian  corvette  Aneud  has  made  a  series  of  deep-sea  sound- 
ings between  Valparaiso  and  Caldera,  preparatory  to  the  laying  of  a 
telegraph  cable  between  these  two  points.  The  west  coast  of  South 
America  affords  a  wide  field  for  hydrographic  work,  and  there  is 
every  reason  to  hope  that  the  work  so  well  begun  by  the  Chilian 
government  will  be  continued. 

Japanese  officers  have  made  useful  surveys  principally  of  harbors 
on  the  coasts  of  the  larger  islands  of  Japan,  and  also  among  the  off- 
lying  groups  to  the  southwestward,  notably  at  Odsima  Island  and 
the  Meiaco  Sima  group. 

Many  of  these  surveys  aro  published  by  the  Japanese  authorities 
in  a  form  useful  for  navigators  of  other  countries. 

The  Norwegian  deep-sea  sounding  expedition  in  the  Varinger  has 
done  good  work  during  the  summer.  Leaving  Christiansund  on 
June  27th,  sounding  and  dredging  was  carried  on  between  Norway, 
the  Faro@  Islands,  and  Iceland  very  successfully.  The  scientific 
results  of  the  expedition  are  already  considerable ;  the  animal  life 
exhibiting  a  much  greater  variety  than  was  expected,  although  the 
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depths  and  distribcition  of  temperatuie  were  not  y&j  different  from 
the  anticipations  previously  formed. 

Magnetic  observations  were  made  at  various  points  in  Iceland 
and  the  FaroS  Islands. 

Under  the  leadership  of  the  celebrated  arctic  explorer  Professor 
Nordenskjdld,  an  expedition  has  been  at  work  during  the  past  smn- 
mer  having  for  its  main  object  the  survey  of  the  navigable  waters 
between  the  Obi,  Yenisei,  and  Norway. 

This  work  has  been  successfully  completed,  and  Professor  Nor- 
denskjdld  states  that  the  navigability  of  the  rivers  may  be  con- 
sidered as  practically  established,  and  that  it  is  practicable  to 
maintain  trade  communication  between  the  different  portions  of 
the  Kara  and  the  Yenisei. 

The  Kara  Sea  was  found  free  of  ice  between  September  2d  and 
7th,  and  a  new  island  was  discovered  at  the  mouth  of  the  Yenisei,  in 
73**  N.  latitude,  which  has  been  named  Sibiriakoff  Island.  On  both 
sides  of  it  the  water  is  deep  and  free  from  shallows,  and  the  island 
will  form  a  valuable  protection  against  northwest  winds  and  sea. 

Professor  Nordenskjdld  concludes  his  interesting  report  of  hia 
summer's  work  by  expressing  his  conviction,  shared  by  the  walrua- 
hunters  whom  he  consulted,  that  a  regular  sea  communication 
between  Siberia  and  Northern  Europe  during  a  short  season  of 
the  year  ought  not  to  be  attended  with  greater  risks  and  dangers 
than  seamen  encounter  on  many  other  waters  now  yearly  visited 
by  thousands  of  vessels. 
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ANTHROPOLOGY. 

Bt  OnS  T.  XASON, 
CoLmaxAV  UnyiBurr,  Wjmbdwvoii. 

Anthropology  is  either  descriptiTe  or  deductive.  DescriptiYe 
anthropology  gives  an  acconnt  of  investigations  concerning  extinct 
or  extant  tribes  of  men.  The  former  study  is  also  called  Archseol- 
ogy,  and  may  be  either  prehistoric  or  classical ;  the  latter  is  called 
Ethnography.  Deductive  anthropology  embraces  all  discussions  re- 
lating to  mankind,  including  the  study  of  his  geological,  zoological, 
and  geographical  origin,  his  primitive  and  subsequent  somatical  and 
psychical  conditions  and  variations,  the  influence  of  environment, 
and  the  progress  of  culture.  A  complete  account  of  the  subject 
would  also  include  a  description  of  the  various  instrumentalities  of 
research,  and  apparatus  for  observation  and  measurement,  an  accurate 
terminology,  instructions  to  observers,  a  report  of  local  and  general 
meetings  and  international  conventions,  and  a  catalogue  of  all 
**  transactions,''  private  collections  of  merit,  museums,  periodicals, 
and  books  devoted  to  anthropology. 

The  following  sumntatry  is  arranged  upon  the  orderjust  mentioned ; 

but,  to  avoid  repeating  much  that  has  occurred  in  former  volumes  of 

the  Anrntal  JSeeard,  and  on  account  of  the  limited  space  allotted  to 

each  summary,  many  of  the  headings  viiW  have  to  receive  a  brief 

consideration. 

L  ABCHiBOLOGT. 

IfbrA  Amariea, — ^Mr.  William  H.  DaU  read  before  the  Washington 
Philosophical  Society,  January  31st,  a  long  and  carefully  prepared 
paper  upon  ^  A  Succession  of  Shell-heaps  in  Alaska."  The  author 
found  in  the  mounds  three  layers,  which  he  named,  respectively,  the 
echinus  layer,  the  flsh-bone  layer,  and  the  mammalian  layer ;  and 
holds  that  these  represent  three  grades  of  culture  which  have  been 
developed  in  fhis  region.  Adolphe  Pinart  recently  announced  to 
the  French  Geographical  Society  his  discovery  of  mounds  upon  the 
southem  portion  of  Vancouver  Island  different  from  the  shell-heaps 
of  the  coast. 

At  the  last  meeting  of  the  American  Association,  Mr.  G.  H.  Perkins 
read  a  paper  upon  *^The  Ancient  Pottery  of  Vermont."  At  the 
same  meeting,  Mr.  Henry  Qilhnan  made  three  communications,  en- 
titled "  Peculiarities  of  the  Femora  from  Tumuli  in  Michigan," 
^  Some  Obeervations  on  the  Orbits  of  the  Crania  from  the  Mounds," 
and  "'  Investigation  of  the  Burial  Mound  at  Fort  Wayne,  on  the  De- 
tnnt  River,  Michigan." 

6* 
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The  Proceedings  of  the  Davenport  (Iowa)  Academy  of  Natural 
Sciences,  Vol.  L,  covering  the  period  from  1867  to  1876,  is  a  publica- 
tion worthy  of  the  highest  praise.  The  zeal  of  the  members  of  the  so- 
ciety, and  the  generosity  of  its  lady  friends,  are  alike  commendable. 
The  archaeological  contributions  relate  principally  to  Ohio  mounds ; 
and  the  most  noteworthy  feature  of  their  relics  is  the  frequency  of 
copper  celts,  some  of  which  are  found  wrapped  in  a  coarse  cloth. 

The  archaeology  of  Missouri  is  discussed  in  the  third  volume  of 
the  Transactions  of  the  Academy  of  Sciences  at  St  Louis. 

In  the  Afneriean  Natv/raUait  for  February,  Dr.  C.  0.  Abbott  defends 
the  existence  of  a  pateolithic  and  a  neolithic  age  in  New  Jersey. 
The  shell-heaps  are  traced  back  to  a  period  6000  yean  before  Co- 
lumbus. 

Cave  explorations  have  been  made  in  Pennsylvania  by  Professor 
Haldemann  and  Professor  Baird.  They  have  yielded  no  evidence 
of  the  existence  of  man  beneath  the  stalagmite.  Bone  implements 
and  fine  stone  implements  have  been  discovered,  and  some  slight  in- 
dications of  cannibalism. 

The  mound-builders  have  been  discussed  in  a  pamphlet  by  Mr. 
6.  S.  B.  Hempstead,  of  Portsmouth,  Ohio ;  in  contributions  to  the 
Sdaitific  Monthly  of  Toledo,  by  Mr.  Charies  Whittlesey ;  and  in  a 
paper  read  by  Hon.  Lewis  H.  Morgan  before  the  National  Academy, 
in  April,  and  published  in  the  North  American  BeHeno  for  July. 
The  last-named  memoir  is  worthy  of  the  cautious  and  exhaustive 
pen  of  our  countryman.  "  The  mounds  are  considered  as  dwelling 
sites  of  ^  village  Indians.'  The  embankments,  if  reformed,  would  le- 
setnble  a  railway  grade  with  a  summit  platform.  These  were  the 
sites  of  the  houses.  The  buildings  were  of  timber,  on  the  summit 
of  the  embankments,  thus  making  a  continuous,  sloping  rampart 
twenty  feet  high."  Mr.  Morgan  reproduced  in  drawings  the  ground- 
plan  of  the  structure,  and  an  ideal  reconstruction  of  a  mound-build- 
ers' village. 

Mr.  Charles  M.  Wallace,  of  Richmond,  Virginia,  contributes  to  Sil- 
Uman?$  Jaumdly  No.  HI.,  1876,  an  article  upon  flint  implements  which 
the  author  claims  to  have  found  in  the  stratified  drift  in  the  vicinity 
of  that  city.  Whether  they  are  of  human  origin  or  not,  they  are  use- 
ful as  throwing  light  upon  similar  objects  found  in  other  places. 

The  subject  of  pigmy  graves  in  Tennessee  and  Kentucky  is  re- 
vived in  our  popular  journals,  and  we  are  informed  that  many  intel- 
ligent persons  still  believe  in  the  former  existence  of  such  a  race. 
The  whole  matter  is  set  at  rest,  however,  by  the  investigations  of 
Jones,  Clarke,  Haskins,  and  Troost,  a  review  of  whose  labors  will  be 
found  in  Harper*%  Magcuma  for  December,  1876. 

No.  iy.,yol.  I.,  of  the  Memoirs  of  the  Peabody  Academy  of  Science 
contains  the  essay  of  Professor  JefiMes  Wyman  upon  the  *^  Fresh- 
water Shell-mounds  of  the  St.  John^s  River,  Florida."    The  work  of 
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publication  was  soperintended  by  Professor  F.  W.  PntnaiiL  In  ad- 
dition to  the  ordinary  finds  in  such  localities,  Bome  striking  facts 
are  elicited.  '^  The  monnds  contain  human  bones,  broken  up  in  the 
same  way  as  the  bones  of  edible  animals,  and  are  belieted  to  be  the 
remains  of  cannibal  feasts.  They  contain  fragments  of  the  bones  and 
teeth  of  extinct  animnhi)  as  the  mastodon,  elephant,  horse,  ox,  turtle, 
manatee,  and  a  cetacean.  These  have  undergone  changes  which 
show  that  they  were  not  contemporaneous  with  the  baHders  of  the 
mounds." 

The  mnib,  Annual  Report  of  the  Trustees  of  the  Peabody  Museum 
of  American  Aicfamology  and  Sthnology  gives  an  account  of  the 
work  done  during  the  year,  the  report  of  collections  and  distribu- 
tions, and  an  index  to  aU  the  volumes  of  the  series.  The  portraits 
of  Mr.  Peabody  and  Jefi&ies  Wyman  accompany  the  work.  Professsor 
Hayden  has  issued  during  the  year  No.  I.  of  the  second  volume  of 
his  BuUetin,  It  is  devoted  almost  wholly  to  archeology  and  anthro- 
pology. The  articles  are  by  Messrs.  Holmes,  Jackson,  Bessels,  and 
Barber,  and  contain  profiise  iUuetrations  of  the  cliff-dwellings  and 
the  old  Pueblo  pottery.  The  Professor  has  also  had  plaster  models 
made  of  the  best  preserved  cliff  structures. 

Dr.  Palmer  has  sent  to  the  Smithsonian  Institution  an  account  of  a 
mound  excavated  near  St.  Georges,  Utah,  which  gives  evidmice  of 
having  been  built  up  by  reconstructing  dweUings  over  the  sites  of 
those  which  had  been  burned,  possibly  on  account  of  desertion  at 
tile  death  oi  the  former  occupant 

Principal  J.  W.  Dawson  read  before  the  Victoria  Institute,  London, 
March  IdOth,  a  paper  entitled  *'*'  Fossil  Agriculture  in  America." 

The  Qeographical  Society  of  Lyons  publishes  a  paper,  by  M.  Ifimile 
Quimei,  upon  the  **  Origin  of  the  Ancient  Mexicans."  The  object 
of  the  pamphlet  is  to  overthrow  the  theory  that  rehcs  of  Egyptian 
influence  are  tnoeable  in  Mexican  remains^ 

The  most  notable  publication  of  the  year  upon  North  American 
archeology  is  a  profusely  illustrated  work  by  Dr.  Charles  Rau,  based 
upon  the  specamoBia  in  the  National  Museum.  It  has  been  issued  by 
the  Smithsonian  Institution  among  the  "  Oontributions  to  Knowl- 
edge." The  archttologioal  exhibiticm  at  the  Centennial,  under  the 
direction  of  the  same  gentleman,  has  been  the  means  of  doubling 
the  material  and  value  of  the  national  collection. 

Middls  Amm€a.—'hk  the  Proceedings  of  the  Amencan  Philosoph- 
ical Society,  1875,  is  a  long  and  elaborate  artide  on  the  Indians  of 
Gosltt  Rica,  which  makes  several  allusions  to  the  antiquities  of  that 
country.  Mr.  Hyde  darkens  paper,  read  before  the  London  Anthro- 
pological Institute,  July  dSth,  on  the  ^*  Worship  of  Siva  in  Central 
America,"  opens  a  new  field  of  thought  with  referenoe'  to;  American 
mythok>gy. 
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A  paper  upon  the  "  Antiquities  of  Poito  Rico  "  was  read  before 
the  American  Association  by  O.  T.  Mason,  based  upon  the  generous 
gift  of  Mr.  George  Latimer  to  the  Smithsonian  Institution,  mention- 
ed in  the  last  volume  of  the  B/KCfrd, 

South  America. — Da$  Ausland,  for  April  24th,  commences  a  series 
of  articles  upon  ancient  Pen,  and  MacmiUan  A  Co.  hare  in  press  a 
Tolume,  by  Mr.  E.  G.  Squier,  upon  the  same  subject.  J.  J.  Ton  Ttochudi 
has  published  in  Vienna,  **  Ollanta,  an  old  Peruvian  Drama  in  the 
Quichua  Language."  The  sixth  volume  of  a  great  work,  by  Antonio 
Raimondi,  entitled  '*  Demarcacion  Politica  del  Peru,"  is  devoted  to 
ethnology  and  archnology. 

Herr  Fritz  Mdller  writes  to  Mr.  Charles  Darwin,  in  a  letter  pub- 
lished in  NbOw^  April  Ist,  concerning  the  ^^  Sambaques,"  or  "^  Gaa- 
queros,"  shell-heaps  of  the  Brazilian  coast.  They  exist  in  great  num- 
bers and  of  immense  size.  In  some  of  them  ^ulls  were  found  of 
unusual  thickness. 

Murope,-^The  Quarterly  Bmew^  No.  888,  has  an  article  upon  th« 
"  Rude  Stone  Age  in  the  Orkney  Islands."  Mr.  Pengelly  read  before 
the  British  Association  the  report  upon  Kent^s  Cavern  during  the 
last  year.  The  excavations,  successful  in  other  respects,  revealed  no 
human  remains.  Mr.  Thomas  Belt  contributes  to  the  Quarterly  Jcmr^ 
nal  of  Science  for  July  a  paper  on  the  **•  Geological  Age  of  the  Deposits 
containing  Flint  Implements  at  Hoxne,  in  Sussex,  and  the  Relations 
that  PalBBolithic  Man  bote  to  tbe  Glacial  Period."  Mr.  A.  Whitley 
made  a  communication  to  the  Victoria  Institute,  March  dOth,  upon 
the  *'  Flint  Knives  from  Brixham  Cave."  The  author  is  of  the  opin- 
ion that  the  older  palaeolithic  knives,  etc.,  are  not  of  human  manu- 
fitcture.  The  exploration  of  Cisbury  Camp,  near  Northing,  Sussex, 
is  reported  in  the  Proceedings  of  the  Anthropological  Institute,  No- 
vember 28, 1875,  and  Professor  RoUeston  adds  an  exhaustive  account 
of  the  animal  remains,  including  the  skeleton  of  a  woman*  Before 
the  same  society.  Canon  Rawlinson  read  a  paper,  May  8d,  upon  tbe 
'^Ethnology  of  the  CymbrL"  Further  information  upon  extinct  races 
in  Britain  may  be  found  in  the  following  references :  Professor  Rol- 
leston,  on  the  "'  People  of  the  Long-Barrow  Period,"  Anthropological 
Institute,  January  2dd ;  on  the  **  Tumuli  belon^g  to  the  Ylking 
Age,"  British  Scandinavian  Society,  January  18th;  on  the  *^  Traces 
of  Early  Phoenician,  Jewish,  and  Carthaginian  Intercourse  in  the 
British  Isles,"  by  Mr.  F.  A.  Allen,  Victoria  Institute,  February  21et ; 
Aneuxio  Vaard,  upon  *'  Bardism,  or  the  Primitive  System  of  Instruc- 
tion, Knowledge,  and  Morals  among  the  Britons,"  in  the  Interna- 
tumal  Be^ieWy  March  and  April;  Professor  Rolleston,  on  the  *^ Pre- 
historic Pig  in  Britain,"  Linuttan  Society,  June  15th.  The  tendency 
of  English  geologists  is  to  refer  the  palieolithic  implements  of  Brit- 
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ain  to  a  pregkcial,  or  at  least  to  an  interglacial  q>0Gh.  Mr.  Hughes, 
however^  objects  to  the  theory.  The  subject  is  discoased  in  Nature 
for  8q>tember  2l6t,  October  5th,  and  Noyember  dSd. 

At  the  session  of  the  anthropc^ogical  section  of  the  French  Asso- 
ciation, August  28, 1875,  ILValdemar  Schmidt  discussed  the  funeral 
rites  of  Scandinavia  and  other  parts  of  the  world.  The  subject  of 
Swedish  arcluBolc^  is  made  accessible  by  a  woric  entitled  *'  Biblio- 
graphie  de  TArch^ologie  piehistorique  de  la  BuMe  pendant  leXIX* 
Sidcle."    Stockhohn,  1876, 106  pp.  8m 

The  Bt9us  d^Aniihrofdiogie  for  February  contsins  the  description 
of  the  celebrated  tumulus  of  Eshcj,  in  Denmark,  by  Professor  C. 
Engelbardt. 

Upon  Russian  archaeology  and  antiquities  the  £>llowing  treatiBes 
may  be  consulted:  '*£tnde  sur  ka  peuples  primitifB  de  la  Rusde; 
Les  Meriens,"  by  Count  OuYarofl^  in  MatMaux  for  May ;  ^  The  Ncnth- 
em  and  Northeastern  Frontages  of  the  Indo -Europeans  in  Early 
Timea,"  Anthropological  Institute,  H.  H.  Howorth,    • 

In  France  the  greatest  interest  is  manifested  in  ardusological  mat- 
ters. The  three  journals  noiioed  in  the  preceding  rdumes  of  the 
Uooord  oontinae  their  able  editorial  stafis,  and  are  really  the  highest 
authority'  upon  the  French  side  of  disputed  questions.  We  select  a 
few  titles  fhnn  many  quite  as  able  and  important:  '* Soperpositioa 
dtt  Solutrtai  au  Monsttirien,  d  Thorign^"  MatMaua,  Ko.  4;  Etudes 
sur  quelques  monnmento  megalitfaiqnes  de  la  TalUe  de  I'Oise,"  by 
Am.  de  Caiz  de  St.  Aymour  0bid.) ; ''  Les  Tombes  lacustres  d'Auver- 
mer,"  Dr.Y.  Gross  (ibid.) ;  ^'  Histoire  des  mammiftos  quatemaix«s  ou 
sctuels  de  aos  pays,"  J.  Gandry,  Ko.  5 ;  ^  Note  sur  la  dteouyerte 
d'une  station  homain  de  I'^poqne  de  la  piem  polie  prte  de  Bclfort," 
Ch.  erad  (ibid.)  The  '^  Horse  of  Sohitrt"  is  discussed  by  E.  Trutet, 
in  theBuUetmdehi  Socidtd  d'Histoire  Natorelle  de  Toulouse,  1874- 
1875.  M.Vacfaer  read  a  paper  at  the  French  Association  upon  the 
^*  Andent  pkoes  of  adoration  and  upon  traces  of  pagan  worship  in 
Anveigne  and  in  Lemousin."  In  No.  8  of  Oomfite^'Bendm  there  is  an 
article  by  M.  Jaubert  upon  human  remains  in  the  grottoes  of  diflferent 
parts  of  Prorence.  llie  Ser.  W.  O.  Lukis,  through  Johnson  &  Co., 
London,  publishes  a  guide  to  the  chambered  barrows  of  South.  Brit- 
tany. The  ol^ect  of  this  Manual  is  to  enable  touriste  to  make  good 
use  of  their  time  in  Tisiting  the  dolmens  of  Morbihan,  ete. 

Dr».  Rehman  and  A.  Ecker  contribute  to  the  ArMv  fUr  Antkro- 
pologie  an  article  on  the  quaternary  fauna  of  the  ralley  of  the  Donau. 
There  is  a  growing  disposition  among  German  archsBologists  to  set 
aside  the  division  of  the  prehistoric  age  into  palieolithic,  neoHthic, 
bronze,  and  iron  periods ;  and  several  discussions  have  been  publish- 
ed, not  only  in  Arthiv^  but  also  in  Jku  Atuiand  and  other  Gkrman 
periodicals,  looking  toward  the  adoption  of  two  periods  only — ^the 
fltpne  and  the  metallic. 
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The  Longmans  have  pablished  a  translation  of  Merk's  work  on 
the  excayation  at  Kesserloch,  near  Thayngen,  Switzerland,  which 
will  place  this  valuable  treatise  within  the  reach  of  English  readeia 
Some  doubt  is  thrown  upon  these  relics  by  P.  Lindenschmidt  {Arehit^ 
IX.,  178).  The  discovery  of  sharpened  sticks  in  an  interglacial  coal- 
stratum  of  Switzerland,  noticed  in  the  last  Beetfrd,  is  reviewed  by 
Professor  Steenstrup  in  ArekiOy  under  the  question  whether  we  have 
here  veritable  traces  of  man,  or  only  the  work  of  beavers.  The 
learned  archaeologist  accompanies  his  discussion  with  numerous  il- 
lustrations, and  adduces  several  instances  of  sticks  in  the  Danish 
peat  which  were  thus  sharpened.  The  question  what  tilie  laoustiians 
did  with  their  dead  has  been  partly  answered  by  the  discovery  of 
one  of  their  tombs  on  Lake  Neuchatel,  between  Auvemier  and  Co- 
lombier.  The  slab  graves  very  much  resembled  those  found  in  the 
mounds  of  Tennessee. 

In  Matmamc,  No.  12, 1875,  is  an  article  by  E.  Rivito  upon  the 
quaternary  fauna  of  the  caverns  of  Baou8s6-Rou8s6,  in  Italy,  called 
the  grottoes  of  Mentone.  Rev.  A.  H.  Sayce'  reviews  in  Aeademy^  Jan. 
S9th,  Corasen's  great  work  on  the  Etruscan  language.  He  considers 
it  a  failure,  "  but  of  such  a  useful  kind  that,  if  Corssen  has  iisiiled  to 
show  that  Etruscan  is  an  Italic  diet,  the  question,  so  far,  may  be  con- 
sidered as  settled,  for  where  Corssen  has  not  succeeded,  no  one  else 
wilL"  Signer  Alessandro  Castellani  read  an  instructive  paper  brfore 
the  American  Associataoa  upon  Etruscan  and  Greek  art  in  jewehy, 
and  its  revival.  Count  Gozzadini  published  at  Boulogne,  1875,  a 
beautifully  illustrated  quarto,  entitled  **De  quelque  mors  de  cheval 
italiques  et  de  P^p^e  de  Ronzano  en  bronze.^^.  In  the  Comptes-Rendus 
de  FAcadteie  des  Sciences,  etc.,  de  Boulogne,  1875,  Signer  J.  Capel> 
lini  treats  of  the  Pliocene  man  in  Tuscany.  The  argument  reats^ 
however,  upon  gashes  in  the  bones  of  Balienotus  and  other  water 
animals.  To  this  P.  C.  de  Fondouce  replies .  (MaOSriemx^  Ko.  5).  that 
these  gashes  are  often  made  in  conflicts  between  individuals  of  living^ 
species.  The  most  important  archsBological  discoveries  in  Italy  are 
those  which  have  been  made  in  the  excavations  at  Rome. 

Mr.  Percy  Gku-dner  read  a  paper  before  the  Royal  Society  of  lite^ 
ature,  April  IMi,  on  *'  Greek  River  Worship."  The  subject  of  glass 
manufacture  among  the  ancteat  Greeks  is  discussed  by  X.  Landerer 
in  Gaea^  1876,  p.  511.  The  objects  are  found  mainly  in  the  graves  of 
womeb,  and  consiflt  principally  of  long-necked  vases,  some  ai  which 
contain  toilet  waters.  Schliemann,  in  his  researches  at  Mycena^ 
claims  to  have  found  the  tomb  of  Agamemnon,  containing  immense 
treasures. 

Africa, — ^In  the  Hevus  cTAnthropologie,  No.  8^  for  this  year,  is  a  pa- 
per by  M.  Tissot  upon  the  niegalitl^o  monuments  and  the  blonde 
people  of  Northern  Africa.    The  article  is  followed  by  a  learned  dia> 
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cnadon  by  Dr.  Panl  Broca  upon  the  connection  between  these  monn- 
ments,  the  blonde  element  in  the  population,  and  the  early  migration 
of  white  races  into  Northern  Africa.  He  opposes  the  old  opinion 
that  the  blonde  element  in  the  Berber  race  is  deiiyable  fropi  the 
Hnns  of  GenBeric. 

The  Bede  lecture  delirered  in  the  Senate-house  of  the  Uniyeraity 
of  Cambridge,  by  Samuel  Birch,  was  upon  the  ^  Monumental  History 
of  Egypt"  The  whole  period  oCEgyptian  history  is  discussed  from 
the  earliest  monumental  remains  to  the  time  of  Dedus,  250  AJD. 
The  subject  of  prdiistorio  remsins  is  also  discussed  in  the  address. 
The  (Quarterly  Joumai  ofSeienee,  January,  1876,  reyiews  the  *^  Papyrus 
Ebers,"  the  Hermetic  Book  of  Medicine  of  the  ancient  Egyptians, 
published  in  Leipdc,  in  two  Tolumes,  by  Engelmann.  In  a  paper 
read  before  the  Victoria  Institute,  March  6th,  Mr.  W.  R  Cooper  dis- 
cusses the  *^  Horus  Myth."  Mr. B.  Naville,  of  Cknera,  is  engaged  in 
collecting  the  material  for  an  exhaastite  edition  of  the  BUuel  Funi- 
rahe,  or  '« The  Book  of  the  Dead." 

Ana. — In  order  to  have  any  idea  of  the  immenae  amount  of  work 
done  yearly  upon  the  subject  of  Asiatic  archsBology,  one  must  study 
the  Thnanaactions  aad  other  pnblieatioDS  of  the  Boyal  Asiatic  Society 
and  its  East  Indiaa  branches,  of  tiie  Society  of  Biblical  ArcluBology, 
of  the  8oci§t6  Asiatique,  and  of  the  Morgeniindische  Qesellschaft. 
Only  the  most  meagre  reference  can  be  given  hero. 

The  American  Palestine  Exploration  Society  seems  to  be  dying 
out.  The  Bey.  Selah  Merrill,  however,  still  holds  his  ground.  The 
new  excavations  in  the  Mesopntsmian  valley,  cut  off  by  the  death 
of  Mr!  GeoEi^e  Smtth,  wilt  be  continued  by  Mr.  Hocmuzd  Bassam, 
who  has  obtained  from  the  Porte  a  c<moession  of  protection  for  two 
yean.  The  magnificent  discoveries  of  Di  Cesnola,  at  Kourium,  Cy- 
pTQs,  will  grace  the  Metropolitan  Museum  of  Art,  New  York,  where 
his  other  Oyprian  relics  are  deposited. 

MdUriauec,  No.  4,  1876,  contains  an  illustrated  article  upon  the 
erection  of  megalithic  monuments  still  practiced  by  some  of  the 
mountain  tribes  of  India.  The  whole  series  of  translations  from  the 
"^  Sacred  Booka^'  of  the  world  will  be  edited  by  Professor  Max  MUl- 
ler.  The  work  will-  be  divided  into  six  sections,  under  competent 
speciaUstSj'viz.,  Brahmin,  Buddhist,  Zoroastoan,  ConfriciaD,  Lao-tsean, 
nd  Mohammedan. 

JMynma, — Nature  for  October  26th  contains  a  lengthy  abstract 
of  a  paper  by  Dr.  Haast,  read  at  the  Philosophic  Institute  of  Canter- 
bury, New  Zealand,  on  ^*  Becent  Cavern  Besearches  in  Kew  Zealand." 
Mr.Wm.  Brabrook  read  a  communication  before  the  Anthropological 
histitate,  from  Mr. W.W.Wood,  ''On  the  Tombs  in  the  Island  of 
Rotnmah,  Fiji."    The  finding  of  wooden  tablets,  containing  hiero- 
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glyphic  Timting,  upon  the  E&stem  Island  is  announced  in  the  6W- 
graphieal  Mdgaeine  for  May. 

IL  ETHNOGRAPHY. 

North  Amenoa.—The  translation  of  Dr.  Rmk's  ^  Tales  and  Tradi- 
tions of  the  Esquimaux,"  by  Dr.  Brown,  places  the  inyestigatianB  of 
the  learned  Dane  within  the  reach  of  English-speaking  stndents. 
The  researches  of  Abb6  P6titot  among  the  Tchight  Esquimaux  and 
the  D^n^Dindjid  (Tinneh)  Indians  have  been  published  through  the 
generosity  of  M.  Pinart,  as  Vols.  IL  and  m.  of  his  "  HbUoth^ue  de 
Linguistique." 

At  the  American  Association  at  Buffalo  the  following  communica- 
tions were  made  upon  North  American  ethnography :  **  Hie  Iroquois 
Gtens,  Phratry,  and  Tribe,"  by  Hon.  L.  H.MQrgatt;  ^^Hybridity  and 
Absorption  among  the  Races  of  the  New  World,"  by  Dr.  Daniel 
Wilson ;  ^  The  Mythology  of  the  Ncnrth  American  Indians,"  by  J. 
W.  Powell. 

Very  instructive  manuscripts  upon  the  Indian  tribes  of  the  United 
States  have  been  sent  in  with  the  Oentennial  collections,  by  J.  G.  Swan, 
Rev.  M.  Eels,  Stephen  Powers,  Rev.  Stephen  Bowers,  Major  J.W. 
Powell,  and  others.  These  will  appear,  from  time  to  time,  among 
the  publications  of  the  Smithsonian  Institution.  In  Iku  Atuiland  for 
May  29th,  Ado  Hunnius  gives  a  full  statistical  report  of  the  Indiana 
of  the  United  States,  drawn  from  official  sources. 

Middle  Ammoi.— Professor  W.  M.  Gabb,  in  a  communication  al- 
ready referred  to,  and  published  in  the  Transactions  of  the  American 
PhUosophical  Sodety,  June  to  December,  1875,  gives  an  elaborate 
account  of  the  Indian  tribes  and  language  of  Costa  Rica.  There  is 
scarcely  a  topic  in  Herbert  Spencer's  "  Descriptive  Sociology  "  that 
is  not  treated  in  this  paper. 

"The  Anthropology  of  the  Antilles"  is  the  subject  of  a  paper,  bv 
M.  Comilhac,  in  the  first  volume  of  the  Proceedings  of  the  Sodfite 
des  Americanistes. 

South  Ameriea. — ^The  Smithsonian  Institution  is  in  receipt  of  a 
manuscript  from  Lieutenant  Harrison  describing  the  natives  klong 
the  Ucayali  River,  in  Peru. 

Wm.  Gifbrd  Palgrave,  the  author  of  a  charming  book  of  travels 
in  Arabia,  publishes,  through  Macmillan  &  Co.,  an  account  of  a  jour- 
ney to  Dutch  Guiana. 

Professor  Hartt  has  found  time  to  gather  into  a  small  pamphlet, 
published  at  Rio  Janeiro,  a  collection  of  Amazonian  tortoise  myths. 

In  the  November  (1876)  Bulletin  of  the  SociM  de  Geographic,  M. 
Maguins  gives  an  account  of  a  visit  to  Tierra  del  Fuego.  The  M&mte 
Seimtifique  describes  an  expedition  to  Patagonia  by  Dr.  Carl  Berg. 
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BwtofB. — ^Mr.  K  W.  Bnbrook  read  befove  the  Anthropological  In- 
stitnte,  February  28d,  a  memoir  by  the  Rer.  J.  Earle  upon  the  ^  Eth- 
nography of  Scotland."  The,  chief  feature  of  the  commnnication 
was  the  comparison  ctf  the  physiognomy  and  dialects  of  the  Scotch 
with  those  of  the  Norwegians.  The  same  snbject  was  discussed  by 
Hector  McLean  at  the  Bntish  Associataon,  September  16th.  Lady 
Yeny  contribntes  to  the  QmMmj^ofory  Beview  far  Febmary  an  essay 
on  "'  Old  Welsh  Legends  and  Poetry." 

The  communication,  by  Qnstarus  Lagneau^  read  before  the  Geo- 
graphical Congxesa  in.  Paris  last  year,  is  published  in  full  in  JBevue 
tPAwtknpoloffie,  No.  4, 1875,  with  copious  bibliographical  refeienoes. 

The  Basques  are  the  subject  of  the  following  treatises :  A  paper 
read  before  the  French  Asso(aati<m,  1876,  by  M.  Tubino ;  an  article  in 
Bente  de  LmgukUqm^  October,  1866,  by  the  Rer.Wentworth  Web- 
ster; a  notice  in  BuL  de  la  8o6.  de  Oeog.y  April,  by  Y.  Derr^cagaix. 

No.  8  of  B»U6  ^Anikropologie  contains  a  very  elaborate  paper,  by 
Dr.  A.  Basse,  upon  eighteen  skulls  which  the  author  procured  from 
an  oaaoary  in  High,  a  Tillage  in  the  north  of  Holland. 

In  the  July  number  of  the  Jfcrth  Ammrioan  Beoimdy  Mr.  T.  F.  Crane 
treats  of  the  Italian  popular  tales. 

JL  Mainoi;  Secretary  of  the  Ethnological  Section  of  the  Russian 
Geogpraphical  Society,  is  preparing  an  exhaustive  treatise  on  Russian 
ethnc^rraphy.  It  will  appear  in  parts,  each  containing  the  mono- 
graph of  a  section  of  the  peopki 

llie  Society  of  Anthropology  of  Paris  offers  a  prize  to  the  author 
of  the  best  memmr  on  ^*  The  Slavic  Races,"  to  be  accompanied  by 
maps  of  the  countries  inhabited  by  Slavonian&  Further  contribu- 
tioas  to  Slavic  subjects  are :  A  paper  read  before  the  Royal  Society 
of  literature,  by  Rev.  J.  Long,  upon  ^  Russian  Proverbs  as  illustrating 
Russian  Life  and  Manners;"  a  communication  upon  the  Slaves,  to 
the  French  Association,  by  M.  Hovelaeque;  an  article  in  the  April 
number  of  Uie  OenUmpdrary  Bmmt^  by  W.  S.  Ralston,  on  ^^  Russian 
Idyls."  The  October.number  of  the  Qeographietd  Magatime  is  devoted 
la^iely  to  the  Turirish  question.  Maps  are  given,  showing  the  po- 
litical divisions,  the  density  of  population,  the  distribution  of  the 
Mohammedans,  and  the  other  nationalities.  I>r.  Nioolo  J.  Petrovitsch 
contribntes  to  Bom  AumUkuL,  June  lOtb,  an  article  on  "Manners  and 
Customs  in  Servia ;"  £.  Pieot,  to  Bnw  d^Antkr^palogiSf  No.  8, 1875, 
apaper  on  the  Roumanians;  and  Jos.  Jirecek  publishes, in  Prague, 
''The  History  of  the  Bulgarians." 

AJHoa. — ^In  speaking  of  the  megaUthic  monuments  of  Africa,  ref- 
erence was  made  to  the  blonde  population  of  Morocco  (Bevue  d'An- 
thropdlof^,  No.  8, 1876).  The  novel  opinions  of  M.  Broca  are  well 
worth  careful  investigation. 

Further  information  of  Afirican  subjects  is  to  be  found  in  Mr.  B, 
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Walker's  i>aper  before  the  Ajithropolog^cal  Institate  on  the  ^^Be- 
ligion,  Politics,  and  Commerce  of  the  Old  Calabar  Coast;"  in  M. 
Hoyelacque's  article  in  Bams  ePAnthropologiey  No.  2,  on  the  ^  CaSrea  ;^' 
in  Dr.  B.  Ferrand^s  contribution  to  the  third  part  of  the  same  journal 
on  the  ^'  Oulo&  of  Senegambia ;"  in  Captain  Cameron's  speeches  be- 
fore the  Geographical  Society,  April  11th,  the  Anthropological  In- 
stitute, Kay  28d,  and  at  the  British  Association ;  in  Dr.  Hartmann's 
work  on  the  "  Nigritians,"  published  in  Berlin ;  in  Dr.  Mullen's  pa- 
per  in  the  Jaw'.  Anth,  /»«£.,  Y.,  161,  on  the  >^  Origin  and  Progress 
of  the  People  of  Madagascar;"  and  in  No.  4  of  Herbert  Spencer's 
**  Descriptive  Sociology." 

Ana, — ^M.  Ujfalvy  has  been  intrusted  by  the  French  Minister  of 
Instruction  with  the  preparation  of  a  work  on  the  ethnographical, 
linguistic,  and  historical  characteristics  of  the  people  of  Russia  and 
Central  Asia.  VBaipkraAwT^  of  May  18th,  contains  an  account  of 
the  principal  indigenous  tribes  of  Eastern  Siberia,  from  *^  La  Sib^rie 
Orientale,  et  I'AmMque  Russe,"  of  M.  Octaye  Sachat.  At  a  meeting 
of  the  Ethnological  Section  of  the  Russian  G^graphical  Society, 
May  18th,  M.  Yenioukoff's  recommendation  to  publish  a  catalogue 
of  all  books  and  articles  relating  to  Higher  Asia  and  its  inhabitants 
was  adopted. 

Messrs.  Sampson  ft  Low  publish  a  translation  of  Lieutenant  Pre- 
jeyalsky's  *^  Mongolia,"  with  an  introduction  by  Colonel  Henry  Tnle. 
The  lieutenant  will  conduct  to  Central  Asia  a  party,  to  be  gone  three 
years.  Ethnological  investigations  will  be  a  prominent  feature  of 
their  work. 

In  tiie  J9Ktia4  Quarfwiy,  Jan.,  1876,  is  an  article  on  the  "  Dervishes 
of  Islam,"  attempting  to  compare  them  with  the  prophets  of  the  Old 
Testament. 

Mr.  Alfred  Morgan  read  a  paper  before  the  Philosophical  and  Lit- 
erary Society  of  Liverpool,  January  10th,  on  the  Ehasi  Hill  Tribes 
of  Northeastern  Bengal.  Inthe«^nir.ilnt^/Mt.forApril,Mr.  J.Wal- 
house  describes  the  Bhutas — devil,  and  ghost  worshipers  in  India. 
Professor  Childers,  in  ConUmip.  Bmsw  for  April,  has  an  article  en- 
titled ''  The  Whole  Duty  of  the  Buddhist  Layman." 

Maisonneuve  ft  Co.,  Paris,  have  published  for  C.  A.  Piteement  a 
pamphlet  upon  the  origin  of  the  Chinese,  and  the  introduction  of 
the  horse  into  China.  The  Arff&nautj  for  July  1st,  has  an  article  on 
the  **  Amusements  of  the  Chinese." 

In  the  Jour,  Anth,  Inst,  for  July,  Mr.  E.  B.  Tylor  discusses  the  myths 
of  the  Japanese. 

Oeeaniea,— The  attention  of  European  anthropologists  is  turned 
especially  to  New  Guinea.  Articles  on  this  subject  may  be  found 
under  the  following  references:  Afxhiftfur  AfUh.,,  May  ;  Sdmburgh 
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BeneWy  July ;  Proeeeding9  of  the  Geographical  Society ^  June)  p.  258, 866 ; 
Jour,  Anth.  Irut,,  April  25th  and  June  13th ;  Nature^  Dec.  2Gth/1875, 
Jan.  20th,  March  9th,  June  lat  and  8th,  1876 ;  Aeadmny^  Feb.  19th. 

In  the  Jour.  Anth,  Imt.  for  Afffil,  Mr.  James  Hector  apeaka  of**  Cer- 
tain  Early  Forms  of  Stone  Implements  in  New  Zealand.*'  The  Rev. 
Wyatt  GiU  has,  daring  the  year,  presented  to  the  Aiithn^>oIogical 
InfititQte  jMpers  on  *'The  Traditions  of  the  Hervey  Ishmden,"  '*The 
Origin  of  the  South  Sea  Islanden,^'  and  '*The  South  Sea  Island 
Mythology."  The  last-named  article  is  renewed  at  length  in  the 
London  QuarioHf  Booiew  for  Jaly.  The  Bey.  S.  J.  Whitmee,  in  Natwe, 
June  29th,  makes  some  Bonnd  observations  on  the  errors  which  have 
been  made  in  estimating  the  population  of  a  country  by  the  census 
of  the  sea-coast.  Mr.  Rankin  contributes  to  the  thur,  AtUh.  In$t,  for 
July  infctrmation  upon  the  South  Sea  Islanders.  Prctfessor  Busk  lias 
ezamiiied  skulls  from  the  Hebrides,  some  of  which  show  signs  of 
artificial  compression  {Anth.  InH,^  June  18th).  Peschers  **  Vdlkei^ 
kunde*^  has  appeared  in  an  English  translation,  published  by  D.  Ap- 
pkton  &  Co.,  and  supplies  a  felt  want  of  a  oompendious  work  on 
the  whole  field  of  anthiopoI<^. 

UL  DEDUCTIVE  ANTHROFOLOGT. 

1.  Oriffin  and  Antiquity  of  Man, — The  iiuarterly  Journal  qf  Bdmee 
ibr  October  contains  an  article  upon  the  "  Cradle  of  CiTilixation." 
^'Tbe  Ori^n  and  Development  of  Man,"  is  the  title  of  a  critique  on 
Lubbock,  Tylor,  Lyell,  and  Huxley,  in  the  Wttstm^iauUr  Booioto  for 
January.  Mr.  A.  RWallaee,  in  opening  the  Anthropological  Section 
of  the  British  Association,  was  pleased  to  speak  in  the  highest  terms 
of  the  theory  of  Mr.  Darwin  in  its  applicalioh  to  man,  but  also  to 
enumerate  some  of  the  difficulties  which  still  stand  in  the  way  of  its 
total  recognition.  On  the  other  hand.  Dr.  Ernst  Haeckel  takes  the 
broad  ground  that,  from  beginning  to  end,  all  animated  creation  is 
the  fruit  of  ^transmission  and  adaptation.*'  Professor  Flower  took 
the  occasion  of  his  Hunterlan  lecture  on  the  ^^  Relation  of  Extinct  to 
Existing  Mammalia ''  to  speak  of  the  geological  origin  of  man.  Mr. 
Prank  Clarkson  spoke  on  the  *' Antiquity  of  Man**  before  the  Junior 
Philosophical  Society,  June  19th.  In  MSm,  do  la  Soe.  d^JSmtdoMon 
dm  G&teO'du^Nord^  M.  Victor  Micault  discusses  the  various  time- 
measures  ftimished  by  geology  for  ascertaining  the  antiquity  of  man. 

2.  Anattomtioai  and  Fhywkiagiail  IwMdi9aUom.'--l\ke  eftady  of  cra- 
nioHierelnral  topography  promises  to  place  phrenological  research- 
es on  a  new  basis.  The  subject  as  treated  by  Gratiolet,  Bischoff, 
Hunter,  Ecker,  Heftier,  F^rfi,  and  others  is  fully  reviewed,  with  il- 
lustiations,  by  Dr.  Paul  Broca,  in  Jievue  d^Anthropologio,  No.  2, 1876. 
The  author  also  gives  his  own  views  in  extenoo.  The  value  of  the 
^Orlntal  Index"  is  treated  in  the  s&me  journal,  No. 4,  1876.  Dr. 
£cker,  in  discussing  the  fluctuating  character  of  the  human  hand 


n 


oxl  aSNEBAL  SUKMABT  OF  SCiUNTiVlC  ASFD 

(ArMcjYTIL),  calls  attention  to  the  length  of  the  fore-  and  the  ling- 
finger.  Dr.  Kuhf,  in  E&tnte  d^Anthropohgiej  No.  8,  reviews  J.  W.  8pr«i» 
gers  *^  ScbSdel  vom  Neanderthal-TypuB,*^  and  oontribntes  also  some 
notes  on  prehistoric  femurs.  Dr.  B.yemean,  Paris,  is  the  author  of  a 
pamphlet  entitled  *'  Le  Bassin  dans  les  Sexes  et  dans  ks  Races ''  (Bn. 
tPAntk,  No.  2, 1870).  Dr.  Schmidt,  of  Essen,  contributes  to  the  first 
quarter  of  ArtBhio  a  yery  elaborate  paper  upon  the  true  horizontal  of 
the  skulL  In  the  same  number  Dr.  A.  Ecker  discusses  the  inflnence 
of  cranial  deformation  npon  the  Tolume,  position^  and  form  of  the 
cerebrum  and  its  single  parts.  Dr.  Daniel  Wilson  read  a  paper  be- 
foxe  the  American  Association  on  ^*  Brain  Weight  and  Size  in  Rela- 
tion to  the  Relative  Capacity  of  Races.^'  The  subject  of  the  anthro- 
pology of  idiots  is  di^ussed  in  ArMo  fur  Anth.^  IV.,  817.  A  paper 
on  *'*'  Right-handedness"  was  read  before  the  British  Association  by 
Mr.  James  Shaw.  Professor  Virchow,  in  AbkancU.  der  ^fnigl.  Ahad. 
9u  Berlin^  considers  scHne  characteristics  of  the  skulls  of  the  lower 
races  of  mankind. 

8.  JShBtemal  Charaeten, — ^The  Jcur.  Anth,  ImtUute  reproduces, -with 
plates,  the  article  of  Dr.  Pruner  Bey  (Anih,  JBlw.,  11.,  1804)  on  ^^  Human 
Hair  as  a  Race  Character.''  The  treatise  will  well  repay  a  second 
reading  to  those  who  have  not  had  the  benefit  of  the  plates. 

4.  Oomparathe  PaytMoffy, — ^The  (inarUrl/ff  Jowndl  ef  Sdenee  pub- 
lishes an  article,  by  G.  J.  Romanes,  on  ^'  Cimseience  in  Anlmala** 
The  subject  of  mental  progress  of  animals  during  the  human  period 
was  discussed  by  Mr.  James  Shaw  before  the  British  Association. 
Articles  entitled  ^' Associatlonism  and  the  Origin  of  Moral  Ideas," 
and  ''  Bvolution  in  Ethics,"  are  published  in  lOnd  for  July  1, 1876. 
Professor  Barret  read  before  the  British  Association  a  paper  on 
*'  Some  Phenomena  associated  with  Abnormal  Conditions  of  the 
Mind."  A  warm  discussion  ensued,  in  which  there  was  a  lack  of 
^'  philosophic  calmness."  Professor  Paul  Mantegazza  contributes  to 
Airchmo  a  long  and  studied  eflsay  on  the  ^'  Ezpfession  of  Grie£" 

.5.  JBesD  and  £ae6.—Jn  Audand,  for  June  19th,  Dr.Escherich  dis- 
cusses the  numerical  relations  of  the  sexes  in  Prussia,  Bavaria,  and 
Wfirtemberg.  In  all  cases — and  the  reasons  are  assigned — ^tbere  is 
a  preponderance  of  women  over  men.  Before  the  London  Institu- 
tion, March  98d,  Mr.  E.  B.Tylor  read  a  communicatioa  on  the  '^  Races 
of  Mankind  and  their  Civilization." 

6.  JSfwironment  —  The  infiuenee  of  geological  phenomena  iqion 
human  migrations  was  discussed  by  M.  Roujou  in  a  communication 
to  the  French  Association.  Ferd.  F.  Ton  Andrau  treats  of  the  influ- 
ence of  elevation  upon  human  settlements  in  the  MUtheih  d^  Anth, 
QmOsek.^  in  Wien,  1  and  2.  M.  Paul  Berths  treatise  on  the  '*  Pressure 
of  the  Air  and  Living  Bdngs  "  is  reviewed  in  Be9.  Se,,  July  15th,  and 
in  Beo,  d'Anih.^  No.  2.  In  the  last-named  journal,  No.  8,  M.  A.  Morice 
discusses  the  "  Acclimation  of  Races  of  Men  and  Animals  in  Lower 
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Oocfain  China."  AuMkmd,  May  datb,  leriewB  Bntuiieyer's  ''  Varia- 
tuHM  of  the  Animal  Kingdom  in  Switzerland  smoe  the  Presence  of 
Man  there."  The  Smithsonian  Report  for  1875  reproduces  De  Can- 
doUe's  '^IVobable  Fatare  of  the  Human  Race,"  from  ""  History  of 
Science  and  Savans." 

IV.  CULTURE. 

1.  Ogmpfvkenrice  TnaMta. — ^The  Wei^bminder  Bmem  for  Joly  criti- 
dses  the  works  of  Lobbock  and  Sonthall  on  the  early  phases  of  civ- 
ilization. 

2.  Food. — On  this  sabject  we  notice  Dr.  M.  J.  Schleiden  on  the 
''  History,  Uses,  and  Symbolism  of  Salt" 

8.  DwMfngo  and  other  Oorut^ructdoM, — Vioomte  F.  de  Langle  con- 
tribates  to  the  Bulk  Boo.  do  Giog.,  June,  1876,  an  essay  on  ^^  Monnments 
MegalithiqiieB." 

4.  Vo&aeie  and  BtmuMd  IStfiwtZf.— In  Audmd,  June  lOth,  will  be 
foand  an  interesting  paper  on  the  early  nse  <k  pot -stone  (Zofw 
oUario). 

6.IfnplemonUo/War,  the  (7Aas0,afM2JmfiMefY.— Mr.  Alfred  W.  Hew- 
itt, writing  from  Baimsdale,  Victoria,  to  iVb^urd,  Jnly  20th,  minutely 
describes  his  experience  with  the  boomeiang.  Professor  (George 
Fischer,  of  Stuttgart,  has  published  a  woik  on  ^*  Nephrite  and  Jade- 
ite  in  their  Mineralogical  Character,  and  in  their  Prehistoric  and 
Ethnographical  Relation"  (Cmr.-BlaU.,  No.  12,  ia75).  In  No&  10 
and  11  of  Materiauz  for  1875,  M.  Mortillet  contends  for  the  East 
Indian  origin  of  bronze.  Madame  Clemence  contributes  to  Beoue 
^Axth.  one  of  her  chaiacteristio  papers  on  "'  Fire  among  Primitive 
Peoples."  Dr.  Bflchner  writes  in  Gaea  (UL,  19tff)  upcm  the  kindred 
subject,  ^Die  Aeltesten  Feuexseuge." 

6.  Domeo^ieatum.'^'U^oiOL  the  history  of  the  horse  attention  is  called 
to  M.  C.  A.  Pietrement's  publications  in  Paris.  M.  Hovelacque  has 
published  at  Paris  also  a  treatise  on  the  ^  Dog  in  the  Avesta.'' 

7.  Valuing  and  MtmwHng, — A  communication  to  the  London  Phil- 
osophical Society,  March  22d,  treated  of  "Coinage  in  Ancient  and 
Modem  Times." 

8.  Miuie, — Profiessor  Carl  JEngel's  descriptiye  catalogue  of  the 
musical  instrument  in  the  South  Kensington  Musenm  is  pre&ced 
by  an  essay  upon  the  history  of  musical  apparatus. 

9.  Art, — ^Upon  this  subject  the  following  treatises  have  come  before 
us:  '<  Artes  Africanie,"  by  Dr.  George  Schweinfurth ;  «' The  Artistic 
Skill  of  the  AAicans,"  AuOand,  Nov.  and  Dec.,  1875;  '<  Analysis  of 
the  Life  Form  in  Art,''  Tyrone.  Am.  PhiL  8oe,,  1875 ;  '« Vorgeschichte 
der  £unst,''  Dr.  O.  Hostinsky,  Axuimd,  June  24th,  1876 ;  ''  L'Art  et 
ses  Progr^  depuis  r  Antiquity,"  £mile  Soldi,  Paris,  1876 ;  ''  A  Man- 
oal  of  the  Historical  Development  of  Art,"  G.  G.  Zerffi,  London. 

10.  Xon^riAV^.— The  two  volumes  of  Abb6  Pdtitot,  previously  re- 
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ferred  to,  must  be  recalled  here.  M.  Coudereaa  is  the  author  of  a 
very  elaborate  paper  in  BuU.  8oc  d'ArUh.y'No,  3, 1875,  entitled  "Esaai 
de  Classification  des  Bruits  Articules."  Attention  is  called  to  Rev.  A. 
H.  Sayce^s  review  of  Hovelacque,  Niature,  Aug.  10th ;  ''Language  and 
Race,"  Jbttr.^TitA.  Jiw^.,V.,IL,212;  "The  JeUy-fiah  Theory  of  Lan- 
guage," Caniemp.  Beo.^  April,  1876 ;  and  "  The  Introduction  to  the 
Science  of  Language."  Mr.  Hyde  Clarke  contributes  to  the  Jour. 
Anth.  Inat.  interesting  papers  on  prehistoric  language  (Nature^  May 
25th ;  AthauBumj  Aug.  5th) ;  The  Fifth  Annual  Address  of  the  Rev. 
Richard  Morris  before  the  London  Philological  Society,  May  19th,  is 
an  admirable  summary  in  this  special  field.  The  author  had  the  aid 
of  Dr.  J.  Muir  and  Professor  Eggeling  on  Sanskrit ;  of  Ujfiilvy  on  the 
Ug^o-Finnish ;  of  Dr.  Keubauer  on  Talmudical  and  Rabbinical  Liter- 
ature ;  of  the  Rev.  A.  H.  Say ce  on  the  Etruscan ;  of  R.  N.  Cust  on  the 
Non- Aryan  Languages  of  India ;  of  Dr.  J.  H.  Trumbull  on  N.  A.  In- 
dian Languages ;  of  Edouard  NaviUe  on  the  Egyptian ;  and  of  Dr. 
Kdlbing  on  Teutonic  Languages. 

11.  The  Family.'-^'-  La  Famiglia  e  la  Societa  negli  Animali  e  neir 
uomo  "  is  the  name  of  an  article  in  Mivigta  Anth.  ed  Eth, 

12.  Social  Life  and  OuUame. — The  following  treatises  are  to  be  no- 
ticed: "La  Trepanation  Pr^histmque,"  J.  de  Baye,  Paris;  " Crema- 
tion," DtdMn  SetieWy  No.  157 ;  "  Les  Rites  Fun^raires,"  etc.,  M.  Royer, 
22(99.  d'Anth.,  No.  8 ; "  The  Last  Act,"  Wm.  Tegg,  London ; "  Sur  Fueage 
des  Batons  de  Main,"  F.  Cbabas,  1876 ;  "  Wege  und  Ziele  der  Oeko- 
nomie,"  Dr. Weiss,  Atuland,  June  5th,  1876. 

13.  BeUgimk—OuT  space  allows  us  merely  to  call  attention  to  the 
following :  M.  MortiUet's  address  before  the  French  Association  on 
the  "  Origin  of  Superstitions ;"  Tiele^s  "  Law  of  Religious  Develop- 
ment," Bev.  Politique,  Aug.  12th ;  "  The  Chief  Non-Christian  Systems 
of  Religion,"  by  the  Society  for  Promoting  Christian  Knowledge ; 
Miss  Buckland^s.  paper  on  "  Rhabdomancy  and  Belomancy,"  Jow. 
Anth.  Inst.,  AT^nl;  Dr. Wakes  Smart  on  "The  Ancient  Worship  of 
Strings,"  Brit.  Arch.  Assoc. ;  Dr.  Collineau  on  "  Religious  Mania," 
BuU.  Soe.  d^Anth.,  No.  8, 1875 ;  "  Lucky  Days,"  etc.,  mttheU.  Anth.  Oea. 
in  Wien;  "  Serpent  and  Siva  Worslidp  in  America,"  Hyde  Clarke, 
Anth.  Inst.,  June  27th ;  "  Demonolatry,"  etc.,  (hntemp.  Rmeut^  Feb. ; 
W.  P.  Distant  on  the  "  Term  Religion  in  Anthropology." 

V.  INSTRUMENTALITIES  OF  RESEARCH. 

Appcoratus  of  Observation. — "  Instructions  Craniologiques  et  Cranio- 
m6triques,"  Soe.  d^Anth.,  Paris ;  "  La  Cranloscope,"  M.  Lenhosaek, 
Mem.  Aoad.  jSm;.,  Buda-Pesth;  "Zur  Frage  nach  der  Metbode  der 
Schfidehnessung,"  Corr.-BlaU.,  L,  1876. 

Terminoloffy. — ^Ecker,  in  Archiv,  May,  on  "  Prehistoric  Terminol- 
o^  1^'  A  paper  by  O.  T.  Mason,  American  Association,  on  the  "  Scope 
of  Anthropology  and  the  Classification  of  its  Materials."    Discuadona 
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on  the  tenuB  "Anthropology,"  "Ethnology,^'  and  "Ethnography" 
in  Bull  8oe,  8?Anth,,  Nos.  2  and  8. 

8oeieUe9  and  TranscutioM, — ^The  Annual  Beoord  for  1875  contains 
a  full  accM>mit  of  these.  The  American  Anthropological  Society 
fonnded  at  Philadelphia,  Sept.  9th,  is  the  only  addition  made  to  the 
list  of  societies,  and  Beitr^  mar  Anthropologic  und  Urgesehiehte  Bay- 
enu  to  the  list  of  joomalB.  The  next  Congress  of  Americanists  will 
meet  at  Lvxembmrg,  Sept.  lOtb-lSth,  1877.  The  annnal  meeting  of  the 
Indiana  State  Archablog^cal  AMOciation  convened  at  Indianopolis, 
Oct.  17th.  The  third  session  of  the  International  Congress  of  Ori- 
entalists was  opened  at  St.  Petersburg,  Sept.  9th.  The  British  Asso- 
ciation meet  in  Glasgow,  Sept  6th ;  the  French  Association  at  Cler* 
mont-Ferrand,  Aug.  18th-d5th;  the  £ighth  Congress  of  Anthropol- 
<^,  etc.,  met  at  BudarPesth,  Sept  4th.  The  annual  meeting  of  the 
German  Anthropological  Society  was  held  in  Jena,  Ang.  9th-llth. 
The  American  Association  was  held  in  Bn&lo,  Ang.  d8d--80th,  Hon. 
Lewis  H.  Morgan  being  chairman  of  the  Anthropological  Subsec- 
tion. The  next  meeting  will  be  held  in  NashTille,  Tenn.,  and  Dr. 
Daniel  Wilson  will  preside  over  the  Anthropological  Subsection. 

In  conclusion,  we  refer*  our  readers  to  Gerland*s  "  Atias  der  Eth- 
nographie,"  Leipsig,  Brockhans,  1876 ;  "  Le  Dictionnaire  ArchMo- 
gique  de  la  Gaule,"  A-G, Paris;  "  Verzeichhiss  der  Anthropologie 
schen  Literatur,"  H.  Schaaff  hausen  und  A.  Ecker,  Berlin ;  "  Nourelle 
Gtographie  Unirerselle,  la  Terre  et  les  Hommes,"  £.  Reclus,  liv. 
1-66;  "Bibliographic  de  PArch^logie  Pr6historique  de  la  SuMe 
pendant  le  XIX*  SiMe,"  Montelins,  Stockholm,  1875 ;  "  Crania  Eth- 
nica,"  Quatrefages  ft  Hamy,  liy.  1-4,  Paris,  1875 ;  "  Thesaurus  Crani- 
Oram,"  J.  Barnard  Davis,  London. 
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GENERAL  ZOOLOGY. 

L— Bt  0b.  a.  S.  PACEAHD,  Jb. 

A  review  of  the  work  accomplished  bj  eoologiste  during  the  year 
1876  shows  no  diminution  in  the  interest  felt  in  this  subject,  either 
abroad  or  at  home. 

The  British  Arctic  Expedition  has  returned  with  zoological  col- 
lections of  great  yalue,  while  the  arctic  expeditions  of  the  Bwedish 
govemment,  under  KordenslgOld,  and  the  Norwegian  deep-sea  ex- 
pedition to  Iceland,  as  well  as  the  researches  in  the  Rocky  Mount- 
ains carried  on  in  connection  with  Professor  Hayden^s  United  States 
Geological  and  Geographical  Surrey  of  the  Territories,  have  been 
productive  of  good  results. 

A  very  thorough  survey  of  the  Baltic  is  in  progress,  under  the  di- 
rection of  the  German  minister  of  agriculture.  We  have  received 
the  zoological  portions  of  the  reports,  which  are  of  much  interest 
They  are  in  the  same  direction  as  the  reports  of  our  United  States 
Fish  Commissioner,  which  are  confined  by  government,  as  yet,  chief- 
ly to  fisheries  and  fish-food. 

A  summer  school  of  Biology,  under  the  auspices  of  the  Peabody 
Academy  of  Science,  was  held  at  Salem,  Massachusetts,  with  such 
success  that  it  is  hoped  that  this  institution,  with  its  advantages  for 
the  study  of  marine  life,  may  lead  to  the  establishment  at  this  point 
of  a  zoologplcal  station  for  naturalists  as  well  as  science-teachers.  In 
Germany  they  are  agitating  the  establishment  of  a  new  zoological 
station  at  Kiel  and  Heligoland,  while  others  have  been  started  at 
Trieste  and  Sebastopol,  and  there  is  a  plan  to  erect  a  Russian  sta- 
tion on  the  White  Sea.  The  small  station  at  Roscoff,  on  the  coast 
of  Normandy,  France,  established  by  Professor  Lacaze-Duthiers,  is 
still  useful ;  while  Dr.  Anton  Dohm*s  magnificent  establishment  at 
Naples,  the  parent  of  all  these  enterprises,  has  afiforded  special  fiudli- 
ties  to  some  of  the  leading  observers  of  Europe ;  and,  while  it  has 
been  a  costly  undertaking.  Dr.  Dohm  writes  that  ^*  there  is  well- 
founded  hope  that  the  Naples  station  will  soon  be  free  from  such 
embarrassments  as  are  the  consequences  of  insufficient  means,"  since 
the  (German  government  will  probably  grant  five  or  six  thousand 
dollars  to  its  maintenance. 

Articles  on  progress  in  American  zoology  during  the  past  century 
have  been  published  in  Harper'%  Magaeine,  by  Professor  T.  Gill,  and 
in  the  Ameriean  NaturaMBt^  by  the  writer. 

Professor  E.  S.  Morsels  discourse,  as  President  of  Section  B,  Geology 
and  Biology,  of  the  American  Association  for  the  Advancement  of 
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Science,  was  on  the  contributionB  made  to  the  theory  of  Evolution 
by  American  natoialists. 

In  his  late  address  before  the  section  of  Biology  of  the  British  As- 
sociation, Mr.  Alfred  R.  Wallace  remarked  on  the  pecoliar  relations 
of  plants  and  insects  as  exhibited  on  islands.  As  many  plants  can 
only  be  fertilized  by  insects,  the  absence  of  the  latter  would,  of 
coQise,  tend  to  prevent  the  continued  existence  of  plants.  This  af- 
fords a  clew  to  much  of  the  peculiarity  of  the  floras  of  oceanic  isl- 
ands. Albatrosses,  gulls,  puffins,  tropic  birds,  and  many  others  nest 
inland,  often  amid  dense  vegetation ;  and  it  is  thought  that  they 
often  carry  seeds,  attached  to  their  leathers,  from  island  to  island, 
for  great  distances.  In  the  tropics  they  often  nest  on  the  mountains, 
&r  inland,  and  may  thus  aid  in  the  distribution  even  of  mountain 
plaata.  Insects,  on  the  other  hand,  are  mostly  conveyed  by  currents 
of  air,  especially  by  violent  gales ;  and  it  may  thus  often  happen 
that  totally  unrelated  plants  and  insects  may  be  brought  together, 
in  which  case  the  former  must  often  perish  for  want  of  suitable  in- 
sects to  fertilize  them.  Much  of  the  poverty  and  exceptional  distri- 
bution of  the  plants  of  the  Polynesian  Islands  is  probably  due  to 
the  great  scarcity  of  flower-frequenting  insects.  Lepidoptera  and 
Hymenoptera  are  exceedingly  scarce  in  the  eastern  islands  of  the 
Pacific,  and  it  is  almost  certain  that  nuiny  plants  which  require 
these  insects  for  their  fertilization  have  been  thereby  prevented 
from  establishing  themselves.  In  the  western  islands,  such  as  the 
Fijis,  several  species  of  butterflies  occur  in  tolerable  abundance,  and 
no  doubt  some  flower-haunting  Hymenoptera  accompany  them; 
and  in  these  islands  the  flora  appears  to  be  much  more  varied,  and 
especially  to  be  characterized  by  a  much  greater  variety  of  showy 
flowers.  Mr.  Moseley  has  suggested  that  a  flower  which  had  acquired 
a  brilliant  color  to  attract  insects  might,  on  transference  to  another 
country,  and  becoming  so  modified  as  to  be  capable  of  self-fertiliza- 
tion, retain  the  colored  petals  for  an  indefinite  period.  Such  is 
probably  the  explanation  of  the  pelargonium  of  Eerguelen's  Land, 
which  forms  masses  of  bright  color  near  the  shore  during  the  flower- 
ing season,  while  most  of  the  other  plants  of  the  island  have  color- 
less flowers,  in  accordance  with  the  almost  total  absence  of  winged 
insects.  "  The  researches  of  Dr.  Herman  MUller  have  shown  us  by 
what  minute  modification  of  structure  or  of  function  many  flowero 
Are  adapted  for  partial  insect-  and  self-fertilization  in  vaiying  de- 
grees ;  BO  that  we  have  no  difficulty  in  understanding  how,  as  the 
insects  diminished  and  finally  disappeared,  self-fertilization  may 
have  become  the  rule,  while  the  large  and  showy  corollas  remain  to 
tell  us  plainly  of  a  once  different  state  of  things.^^ 

A  new  work,  by  Mr.  Alfred  B.  Wallace,  on  the  geographical  dis- 
tribution of  animals,  bids  fair  to  prove  of  much  interest  to  natural- 
ists, though  it  will  i^ord  food  for  discussion. 
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The  essays  by  Mr.  J.  A.  Allen  on  the  geographical  distribution  of 
certain  birds  and  mammals,  notably  the  bison,  and  the  essay  by  the 
writer,  on  the  distribution  of  the  Geometrid  moths,  in  his  monograph 
of  that  family,  are  fresh  contributions  to  zo5geography. 

In  a  paper  on  the  origin  of  the  deep-water  fauna  of  the  Lake  of 
Geneva,  M.  Forel  thinks  the  entire  fauna  of  the  Swiss  lakes  is  de- 
scended from  forms  which  have  migrated  up  the  rivers  since  the 
melting  of  the  glaciers,  and  have  afterward  been  differentiated. 

Among  recent  contributions  to  the  general  subject  of  the  embry- 
ology of  animals  are  two  by  Professor  E.  Van  Beneden,  of  Liege. 
One  is  on  the  maturation  and  fecundation  of  the  egg  and  earlier 
embryonic  phases  of  the  mammals,  from  researches  made  on  the  rab- 
bit, and  is  an  extension  of  Bischoff^s  famous  work  on  the  embryolo- 
gy of  the  rabbit.  A  second  paper,  on  the  history  of  the  germinative 
vesicle,  is  based  on  studies  made  on  the  common  star-fish  of  the 
European  coast  (AtteracajUhian  rub&n$).  A  paper  of  a  very  different 
sort  is  a  fierce  attack  on  the  ^*  gastrsea  ^'  theory,  by  M.  Moquin-Tan- 
don,  in  the  Annales  des  Sciences  NatureUee,  He  concludes  that  it 
does  not  rest  on  any  fundamental  fact,  and  can  not  serve  as  a  base 
of  a  phylogenetic  classification.  The  theory  had  previously  been 
attacked  in  the  ArMriean  Naturalist  for  February  by  Mr.  A«  Agaasiz. 
On  the  other  hand,  in  the  April  number  of  the  same  magazine, 
Professor  Cope,  in  an  article  entitled  *^  Progress  of  Discovery  of  the 
Laws  of  Evolution,^^  welcomes  HaeckeVs  gastr«Ba  theoiy,  which  we 
have  previously  explained.  Cope  says  that  this  theory  has  *^  added 
the  keystone  to  the  doctrine  of  evolution  in  his  gastnea  theory.'' 

Several  embryological  papers  of  value  have  been  published  by 
Balfour,  who  also  fully  indorses  the  gastreaa  theory  of  Haeckel. 

Some  four  years  ago  the  Rev.  W.  H.  DalUger  and  Dr.  Drysdale  be- 
gan to  publish  a  series  of  papers,  which  have  attracted  much  notice,  on 
the  life-history  of  monads.  The  last  is  now  published.  The  authors 
remark  that  simple  conditions  of  season  and  temperature  may  ac- 
count for  their  successive  appearance  in  the  fluid,  without  supposing 
that  one  form  was  developed  out  of  another.  "  On  the  contrary,  the 
life-cycle  of  a  monad  is  as  rigidly  circumscribed  within  defined 
limits  as  that  of  a  mollusk  or  a  bird."  In  no  instance  was  the  con- 
tinuance of  the  species  maintained  without  the  introduction  of  a 
sexual  process,  a  blending  of  what  were  shown  in  the  sequel  to  be 
genetic  elements.  The  experiments  as  to  the  effect  of  heat  on  the 
monads  and  their  spores  uniformly  established  an  important  fact, 
viz.,  that  the  spores  resist  heat  much  better  than  the  adults.  A 
temperature  of  150**  Fahr.  was  always  found  to  destroy  utterly  all 
the  adult  forms,  while  the  spores  resulting  from  sexual  generation 
have  a  power  of  resistance  to  heat  which  is  greater  than  this  in  the 
proportion  of  eleven  to  six  on  the  average.  *^  This  appears  to  us,'' 
they  say,  *^  to  be  the  very  essence  of  the  question  of  biogenesis  wmu 
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abiogenesis.  In  some,  at  least,  of  the  septic  organisms  spores  are 
demonstrably  producedj  and  these  spores  can  resist  a  temperature 
nearly  double  that  of  adults  on  the  ayerage ;  that  which  some  can 
resist  is  88^  Fahr.  aboye  the  boiling-point  of  water."  This,  adds 
the  Quart&rfy  Journal  of  Mierogcopical  Science,  is  in  harmony  with 
the  experiments  of  Roberts,  and  the  later  ones  of  Huizinga. 

In  a  little  book  entitled  *^  Half- Hours  with  Insects,"  the  writer 
^dtes  a  number  of  unpublished  facts  regarding  mimicry  in  insects, 
and  inclines  to  the  belief  that  the  resemblance  in  pattern  and  color 
between  insects  belonging  to  different  groups  is  probably  due  to 
causes  more  ftindamental  than  natural  and  sexual  selection,  and 
reaching  possibly  farther  back  in  geological  time  than  the  present 
period.  The  majority  of  mimickers  of  other  insects  belong  to 
groups  lower  in  the  organic  scale  than  the  insects  they  mimic,  and 
may  haye  been  preseryed  by  yirtue  of  their  resemblance  to  butter- 
flies originating  at  a  later  date. 

In  bis  address  at  the  last  meeting  of  the  British  Association  for 
the  Advancement  of  Science,  Professor  Alfred  Newton  adverts  to 
the  subject  of  the  extinction  of  animals  by  natural  and  artificial  or 
human  causes.  ^*  It  is  notorious,"  he  says,  **  that  various  members 
of  the  orders  Sirenia^Oetaeea,  and  Pinnipedia  haye  recently  dwindled 
in  numbers,  or  altogether  vanished  from  the  earth.  The  manatee 
and  dngong  have  been  recklessly  killed  off  from  hundreds  of  local- 
ities where  but  a  century  or  so  since  they  abounded,  and  with  them 
the  stores  of  valuable  oil  that  they  furnished  have  been  lost.  That 
yery  remarkable  Sirenian,  the  huge  Shytina  giffoa,  has  become  utter- 
ly extinct.  The  greed  of  whalers  is  believed  to  have  had  the  same 
effect  on  a  cetacean  (the  BdUma  Idicayenns)  which  was  once  the 
cause  of  a  flourishing  industry  on  the  coasts  of  France  and  Spain. 
The  same  greed  has  almost  exterminated  the  right-whale  of  the 
northern  seas,  and  is  £ist  accomplishing  the  same  end  in  the  case  of 
seals  all  oyer  the  world."  He  also  speaks  of  the  alarming  decrease 
of  fish  and  edible  mollusks. 

Perhaps  the  most  remaiicable  biological  work  of  the  year  is  Pro- 
lessor  August  Weismann's  treatise  on  the  **  Final  Causes  of  Trans- 
mutation," forming  the  second  part  of  his  studies  on  the  *'  Theory 
of  Descent."  The  first  part  of  the  work,  entitled  "'  Seasonal  Dimor- 
phism," was  noticed  on  p.  cxdv.  of  the  Amntdl  lieeord  for  1875.  The 
present  work  is  divided  into  three  divisions,  of  which  the  first  pre- 
Bents  an  array  of  facts  on  the  origin  of  the  markings  of  caterpillars. 
The  author  describes  the  nature  and  morphology  of  the  markings 
of  lanrs  of  the  fionily  SpMngidcB^  their  biological  value,  and  phyletic 
deyelopment,  concluding  that  the  oldest  sphingid  caterpillarB  were 
without  markings,  that  the  oldest  style  of  markings  were  longitudi- 
nal Hnes,  the  later  ones  oblique  streaks,  and  the  last  to  be  deyeloped 
were  the  spots.    This  part  of  the  subject  is  illustrated  by  fiye  colored 
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plates.  In  the  third  section  the  transformation  of  the  Mexican  axo- 
lotl  into  an  AniblysUnna  is  discussed  at  considerable  length  and 
with  characteristic  thoroughness.  Professor  Weismann  belicTes 
that  the  Siredon  or  azolotl  was  originally  derived  from  a  land  sala- 
mander (AnMysUfma),  but  has  reverted  to  an  azolotl  or  larval  form 
through  the  change  of  the  climate  of  Mexico  from  a  damp  to  an  ex- 
ceedingly dry  one,  obliging  these  animals,  which  as  larvs  lived  in 
ponds,  and  as  adults  formerly  lived  under  trees  and  stones  or  in 
damp  places,  to  revert  to  the  original  larval  siredpn  fonn  and  re- 
main permanently,  amphibious.  In  the  fourth  division,  '*  On  the 
Mechanical  Conception  of  Nature,"  the  author  maintains  that  de- 
velopment is  mechanical,  and  that  we  must  reject  the  idea  of  a  spe- 
cial life-force.  Still  he  as  strongly  believes  in  teleology,  and  main- 
tains the  thesis  that  evolutional  views  do  not  lead  to  materialism. 

IL— Bt  Db.  THEODORE  GILL, 

One  of  the  most  important  works  of  the  year  is  a  treatise,  in  two 
volumes,  *^  On  the  Geographical  Distribution  of  Animals,  with  a 
Study  of  the  Relations  of  Living  and  Extinct  Faunas,  as  elucidating 
the  past  Changes  of  the  Earth^s  Surface,"  by  Alfred  Russell  Wallace, 
author  of  the  '*  Malay  Arehipelago,"  and  a  co-discoverer  with  Dar- 
win of  the  law  of  Natural  Selection.  This  author  has  long  been 
favorably  known  as  a  geographical  zoologist,  and  first  defined  the 
boundaries  between  the  Australian  and  Indian  realms. 

He  divides  his  subject  into  several  parts.  In  the  fii'st  part  he  dis- 
cusses the  principles  and  general  phenomena  of  the  distribution  un- 
der chapters,  (1)  introductory;  (2)  the  means  of  dispersal  and  the 
migrations  of  animals;  (8)  distribution  as  affected  by  the  conditions 
and  changes  of  the  earth^s  surface ;  (4)  on  zoological  regions ;  and 
(5)  classification  as  affecting  the  study  of  geographical  distribution. 
In  the  second  part  he  discourses  on  the  distribution  of  extinct  ani- 
mals ;  and  in  the  third  part  he  enters  into  a  consideration  of  ^*  zoolog- 
ical geography :  a  review  of  the  chief  forms  of  life  in  the  several 
regions  and  sub -regions,  with  the  indications  they  afford  of  geo- 
graphical mutations.*'  In  a  fourth  and  final  part  he  considera  the 
geographical  zoology  in  a  systematic  sketch  under  the  difierent  fiun- 
ilies  of  animals  in  their  geographical  relations. 

The  older  naturalists,  says  Mr.  Wallace,  ^^  had  a  sort  of  vague  no- 
tion that  certain  forms  were  peculiar  to  hot  climates,  and  that  cer- 
tain othen  were  only  found  in  cold  countries ;  but  that  was  about 
all  they  knew  or  cared  to  know.  Of  the  necessity  of  precise  knowl- 
edge on  the  subject  of  locality  they  were  absolutely  incredulous. 
To  the  modem  naturalist,  on  the  other  hand,  the  native  country,  or 
*  habitat^'  as  it  is  technically  termed,  of  an  animal  or  a  group  of  ani- 
mals is  a  matter  of  the  firet  importance,  and,  as  regards  the  general 
history  of  life  upon  the  globe,  may  be  considered  to  be  one  of  its  es- 
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sential  characters.  The  stracturc,  affinities,  and  habits  of  a  species 
now  form  only  part  of  its  natuml  history.  We  require,  also,  to  know 
its  exact  range  at  the  present  day  and  in  prehistoric  times,  and  to 
have  some  knowledge  of  its  geological  age,  the  place  of  its  earliest 
appearance  on  the  globe,  and  of  the  various  extinct  forms  most  near- 
ly allied  to  it.  To  those  who  accept  the  theory  of  derelopment  as 
worked  oat  by  Mr.  Darwin,  and  the  views  as  to  the  general  perma- 
nence and  immense  antiquity  of  the  great  continents  and  oceans  so 
ably  developed  by  Sir  Charles  Lyell,  it  ceases  to  be  a  matter  of  snr- 
prise  that  the  tropics  of  Airica,  Asia,  and  America  should  differ  in 
their  productions ;  but  rather  that  they  should  have  any  thing  in 
common.  Their  similarity,  not  their  diversity,  is  the  fact  that  most 
frequently  pu2zles  us." 

The  author  has  confined  his  investigations  to  the  several  classes 
of  vertebrates,  a  few  prominent  families  of  insects,  and  the  branch 
of  moUusks.     An  analysis  of  his  work,  however,  reveals  that  he 
was  chiefly  influenced  by  the  phenomena  of  the  distribution  of  birds, 
with  -which  class  he  was  evidently  most  familiar;  with  the  other 
classes  be  was  apparently  but  imperfectly  conversant.    In  one  para- 
graph (vol.  i.,  p.  50)  he  discusses  the  question  of"  which  class  of  ani- 
mals is  of  most  importance  in  determining  zoological  regions."    He 
arrives  at  the  conclusion  that  in  all  essential  points  "  the  mammalia 
are  pre-eminent ;  and  they  possess  the  additional  advantage  of  being 
the  most  highly  developed  class  of  organized  beings,  and  that  to 
which  we  ourselves  belong."   Many  naturalists,  however,  will  be  dis- 
posed to  dissent  from  him  in  this  view;  and,  taking  the  author^s 
own  standard  of  what  best  qualifies  a  group  for  the  expression  of  laws 
of  geographical  distribution,  we  are  constrained  to  believe  that  the 
inhabitants  of  fresh-water  basins,  and  especially  the  fishes,  are  pre- 
eminently the  most  truth-telling  exponents  of  the  relations  of  the 
several  regions  of  the  globe  to  each  other  now  and  in  the  past.    It 
is  evident,  however,  that,  in  spite  of  the  expression  of  opinion  of  the 
author,  he  has  been  influenced  by  the  fltcts  of  geographical  distribu- 
tion of  mammals  much  less  than  by  those  of  birds;  and  to  this  bias 
is  undoubtedly  attributable  the  sequence  and  combinations  of  the 
" regions"  which  he  has  adopted.    These  regions  are  six  in  number, 
and  for  them  he  adopts  the  names  of  his  compatriot,  Mr.  Sclater. 
The  regions  are  divided  by  a  procrustean  system  each  into  exactly 
four  sub-regions.    They  are  as  follows : 

L  The  Paliearctic  Region,  with  the  sub-regions  (1)  North  America, 
(2)  Mediterranean  (or  S.  Eu.),  (8)  Siberia,  and  (4)  Manchuria  (or 
Japan). 

IL  The  Ethiopian  Region,  with  the  sub-regions  (1)  East  Africa, 
(2)  West  Africa,  (8)  South  Africa,  and  (4)  Madagascar. 

in.  The  Oriental  Region,  comprising  the  sub-regions  of  (1)  Hin- 
dostan  (or  Central  Ind.),  (2)  Ceylon,  (8)  Indo-China  (or  Himahiyas), 
and  (4)  Indo-Malaya. 
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IV.  The  Australian  Region,  embracing  the  8Qb>regiona  of  (1)  Anstro- 
Malaya,  (2)  Australia,  (3)  Polynesia,  and  (4)  New  Zealand. 

y.  The  Neotropical  Region,  including  the  sub-regions  of  (1)  Chili 
(or  S.  Temp.  Am.),  (2)  Brazil,  (8)  Mexico  (or  Trop.  N.  Am.),  and  (4) 
Antilles. 

YI.  The  Nearctic  Region,  with  the  sab-regions  (1)  California,  (2) 
Rocky  Mountains,  (8)  Alleghanies  (or  Eastern  U.  S.),  and  (4)  Canada. 

This  is  not  the  place  to  further  comment  upon  Mr.  Wallace's  yiews. 
Suffice  it  to  say  that,  although  there  are  many  errors,  the  work  is 
one  of  sterling  value;  and  will  doubtless  give  a  decided  impetus  to 
the  philosophical  consideration  of  the  phenomena  of  the  distribution 
of  animal  life  oyer  the  earth,  and  its  causes. 
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INVERTEBRATII  ZOOLOGY. 

By  Be.  A.  S.  PACKARD,  Js. 

The  Rhiaopods  of  this  country  are  still  undergoing  examination 
by  PioiesBor  Leidy.  In  speaking  of  the  Difflugian  Rhizopods,  Dr. 
Wallich  expresses  the  opinion  that  the  whole  are  referable  to  a 
single  specific  type,  while  Dr,  Carpenter  is  quoted  as  saying  that 
"  whether  it  will  ever  be  practicable  to  arrange  the  multitudinous 
forms  of  this  group  in  natural  assemblages,  whose  boundaries  shall 
be  capable  of  strict  limitation,  is  to  us  by  no  means  certain."  Dr. 
Leidy  adds  that  it  would  seem  that  the  existing  rhizopods,  in  re- 
spect to  dasrafication,  may  be  viewed  as  an  epitcHne  of  all  organic 
forms  in  all  times ;  for,  if  all  these  could  be  known,  it  would  be 
found  that  there  were  no  absolute  limits  defining  species,  or  any 
other  of  the  usual:  divisions  in  classification.  Many  of  the  fresh- 
water forms  of  this  .country  are  identical  with  those  of  Europe.  The 
Amaiba,  it  will  be  remembered,  is  the  simplest  form  of  rhizopod, 
while  tbi?  shelled  forms  are  called  Foraminifera,  and  Eozoon  is  sup- 
posed to  be  one  of  these. 

An  account  by  Hertwig  of  a  new  adnetan  infosorian  (Podophrpa 
Hemmipara)  appears  in  the  new  German  Journal  of  Anatomy  and  Em- 
hytlogffy  edited  by  Gegenbaur.  After  a  review  of  the  structure  of 
the  Acinet®  generally,  the  author  speculates  on  the  origin  of  these 
interesting  forms,  and  believes  that  the  original  ancestral  form  from 
which  the  Acinets  and  infusoria  sprang  was  a  one-celled  organism 
covered  with  cilia. 

Dr.  BCLtschli  describes  the  production  in  Podophrya  of  ciliated 
youDg,  somewhat  resembling  those  of  other  normal  Infutoria 
dUata. 

The  snn-animalcule  (Actinophrys  8ol)  has  been  observed  by  Mr. 
Follagar  to  pass  tbioopgh  the  following  changes.  After  encysting, 
having  previously; d^wn  in  its  spine-like  *^  pseudopodia,"  it  divides 
into  two  equal-siz^d /globes,  which,  after  remaining  separate  for  a 
few  hours,  unite  again;  forming  a  smaller  sphere  than  the  original 
one.  It  now  moves  about  by  thrusting  out  two  or  three  pseudo- 
podia,  and  then  resting  for  a  while.  At  times  also  a  cloudy  matter 
exudes  from  them,  out  of  which  Amceba-like  bodies  proceed,  re- 
aembling  the  forms  of  dififerent  so-called  species  of  Amceba.  The 
author  asks, "  What  connection  have  they  with  Aetmophry  8ol,  be- 
ing found  so  closely  mixed  up  with  them  f"  He  does  not  answer 
the  question ;  but,  judging  from  the  mode  of  development  of  ceitain 
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moners  described  by  Haeckel,  the  minute  Amoebn  may  prove  to  be 
youDg  Actinophrys.  Should  these  observations  be  confirmed,  Mr. 
Fullagar  has,  perhaps,  discovered  the  mode  of  reproduction  by  en- 
cysting and  the  formation  of  motile  Amceba-like  young,  which  has 
not  yet  been  observed  in  this  animalcule.  He  also  describes  the 
formation  of  young  Actinophrys  by  self-division.  *  Two  modes  of 
reproduction,  then,  seem  to  be  established — one  by  encysting  and 
the  other  by  self-division.  Graef  had  noticed  previously  the  multi- 
plication of  the  sun-animalcule  by  self-division,  and  Schneider  had 
also  seen  them  encyst  themselves  in  the  autumn,  and  the  small  Acti- 
nophrys come  out  of  the  cyst  in  the  spring. 

In  special  groups  of  animals,  beginning  with  the  lowest,  we  have 
fresh  information  regarding  the  foraminifera,  or  lower  shelled  rhi- 
zopods.  One  of  these  animals,  the  Qlobigerina,  has  at  length  been 
seen  by  the  ChaUenger  party  with  its  '*  pseudopodia,"  or  thread-like 
extensions  of  the  body,  spreading  out  in  the  water.  Professor  Wy- 
ville  Thompson  states  that  if  a  specimen  be  immediately  tranrfeiTed 
from  the  tow-net  to  some  fresh  sea-water,  and  be  examined  with  a 
high  power,  the  "  sarcodic  contents  of  the  chambers  may  be  seen  to 
exude  gradually  through  the  pores  of  the  shell,  uid  spread  out  un- 
til they  form  a  gelatinous  fringe  or* border  around  the  shell,  filling 
up  the  spaces  among  the  roots  of  the  spines,  and  rising  up  a  little 
way  along  their  length."  It  will  be  remembered  that  the  dead 
shells  of  these  foraminifers  accumulate  in  such  immense  quantities 
as  to  form  modem  chalk  at  great  ocean  depths. 

The  sponges  are  now  recognized  as  a  distinct  sub-kingdom  of  an- 
imals by  Huxley,  Macallister,  and  Hyatt.  Their  embryology  has  been 
restudied  with  great  thoroughness  by  Barrois,  a  French  observer, 
who,  with  F.  E.  Schulze,  acknowledges  the  presence  of  three  geim- 
layers,  and  confirms  the  embryological  observations  of  Haeckel. 

Professor  Hyatt^s  ^^  Revision  of  the  North  American  Porifem  '*  is 
the  first  installment  of  a  series  of  papers  on  our  native  sponges,  com- 
prising considerable  work  done  under  the  auspices  of  the  United 
States  Fish  Commission,  as  well  as  on  specimens  from  the  dififer- 
ent  museums  of  the  country.  It  is  accompanied  by  a  plate  drawn 
on  stone,  and  contains  remarks  on  foreign  species. 

While  the  sponges  are  thus  taken  from  the  Protozoa  on  the  one 
hand,  and  the  Polyps  on  the  other,  and  regarded  as  representatives 
of  a  distinct  sub-kingdom,  Professor  E.  Van  Beneden,  in  his  elabo- 
rate '^  Recherches  sur  les  Dicyemides,  survivants  actuels  d^un  Em- 
branchement  des  Mesozoaires,"  proposes  a  new  .sub-kingdom  of 
animals.  In  1880  Erohn  observed  the  presence  in  the  liquid  bath- 
ing the  spongy  bodies  (perhaps  renal  organs)  of  different  species  of 
cephalopods  certain  filiform  bodies,  covered  with  vibratile  cilia,  and 
resembling  infusoria  or  ciliated  worms.  They  were  called  Dteyema 
by  KoUiker,  who,  with  others,  considered  them  as  intestinal  worms. 


INDUSTRIAL  PROGRESS  DURING  THE  YEAR  1876.    cliii 

Van  Beneden  claims  that  they  haye  no  general  body-cavity.  The 
body  is  formed  (1)  of  a  large  axial,  cylindrical,  or  fnaiform  cell,  which 
extends  from  the  anterior  extremity  of  the  body,  enlarged  into  a 
head,  to  the  caudal  extremity ;  (2)  of  a  single  row  of  flat  cells,  form- 
ing around  the  axial  cell  a  sort  of  simple  paTement  epithelium.  All 
these  cells  are  placed  in  juxtaposition  like  the  constituent  elements 
of  a  vegetable  tissue.  There  is  no  trace  of  a  homc^eneous  layer,  of 
connective  tissue,  of  muscular  fibre,  of  nervous  elements,  nor  of  inter- 
cellular substance.  There  is  only  between  the  cells  a  homogeneous 
i^tmmante)  substance,  as  between  epithelial  cells.  The  axial  cell  is 
>  regarded  as  homologous  with  the  endoderm  of  the  higher  animals 
(MBtatoa).  He  designates  as  the  ectodermic  layer  the  cells  surround- 
ing the  large  single  axial  cell.  There  exists  no  trace  of  a  middle 
layer  of  cells.  We  discover  no  differentiated  apparatus ;  all  the  an- 
imal and  vegetative  functions  are  accomplished  by  the  activity  of 
the  ectodermic  cells  and  of  the  axial  cell.  On  account  of  these  char- 
acteristics, Van  Beneden  regards  these  organisms  as  forming  the  type 
of  a  new  branch  of  the  animal  kingdom,  which  he  designates  Me- 
mtoa. 

Sach  species  ofDie^ema  comprises  two  sorts  of  individuals  differ- 
ing externally,  one  (the  NematogeM)  producing  vermiform  embryos, 
the  other  (Rhombogene)  infusoriform  young.  The  Kematogenes  pro- 
duce germs  which  undeigo  total  segmentation — assume  a  gastrula 
condition.  After  the  closure  of  the  blastopore  the  body  elongates, 
the  worm-like  form  of  the  adult  is  finally  attained,  and  they  pass 
through  the  body-walls  of  the  parent. 

The  germs  of  the  Rhombogenes  arise  endogenously  in  special  cells 
lodged  in  the  axial  cell,  and  called  "•  germigenes."  The  germ-cells 
undergo  segmentation,  and  then  form  small  spheres  which  become 
infiisoriform  embryos.  The  worm-like  young  is  destined  to  be  de- 
veloped, and  live  in  the  cephalopod  where  it  has  been  bom,  while 
the  iniusofiui-like  young  probably  performs  the  office  of  dissemi- 
nating the  species ;  it  transmits  the  parasite  of  one  cephalopod  to 
another. 

This  w<»k  is  also  an  important  contribution  to  histology,  particu- 
larly to  the  subject  of  cell-diyiston&  Says  Van  Beneden :  ^*  The  re- 
cent researches  of  Auerbach,  of  Bfitschli,  of  Btrasburger,  of  Hert- 
wich'and  those  that  I  have  published,  have  established  the  &ct  that 
the  division  of  a  cellule — ^that  is  to  say,  the  multiplication  of  the 
cellular  individuality  is  the  resultant  of  a  long  series  of  complex 
phenomena,  accomplished  in  a  determinate  order,  and  having  their 
seat  as  much  in  the  nucleus  as  in  the  substance  of  the  cell.'' 

Finally,  Van  Beneden  places  in  his  branch  of  Jfeaoeoa  the  hypothet- 
ical Qoiiraades^  which  term  he  applies  to  (^<u<r^/2(^•like)  organisms 
fonned  of  two  kinds  of  cellules,  some  ectodermic,  others  endodermic, 
m  which  the  endoderm  is  formed  by  invagination.    He  calls  Planu- 
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lad^  those  hypothetical  mesozoa  which  are  formed  from  a  many- 
celled  sphere,  constituted  like  a  MagoapfuBra  (Haeckel),  and  in  which 
the  two  cellular  layers  are  developed  by  delamination.  He  there- 
fore divides  the  animal  kingdom  into  three  primary  groups — i,e^ 
the  Protozoa^  the  Me$ogoa,  and  the  Metaeoa. 

It  appears  that  a  species  of  Oampanuiariay  a  hydroid  medusa,  has 
been  found  in  Greenland  by  the  Vahroui  on  its  return  from  Disco, 
which  is  said  to  be  identical  with  one  found  by  Mr.  Eaton,  of  the 
British  Transit  of  Venus  Expedition,  at  Eerguelen  Island ;  while 
the  deep  waters  of  Davis  Strait  afford  a  shell  which  was  long  since 
found  fossil  in  the  newer  tertiary  beds  of  Sicily,  and  was  supposed 
to  be  extinct. 

The  animal  of  the  coral,  Millepora,  was  by  the  late  Professor  Agas- 
siz  regarded  as  a  hydroid  polyp,  or  jelly-fish,  rather  than  a  true  coral 
polyp.  Now,  however,  it  has  been  shown  by  Mr.  Moseley,  of  the 
Challenger  expedition,  who  studied  the  Millepora  at  Bermuda,  that 
the  animal  is  probably  a  true  polyp.  He  says  that  the  examina- 
tion of  the  Millepora  is  beset  with  serious  difficulties ;  but  he  ob- 
served that  there  are  large  and  small  polyps,  that  both  kinds  have 
tentacles,  and  appear  to  be  four  in  number  and  to  be  compound. 
Before  this,  however.  General  Nelson,  of  Bermuda,  had  made  draw- 
ings of  the  animal  of  Millepora,  upon  which  the  following  comments 
have  been  made  by  Professor  Duncan,  of  London,  in  NEtture :  *'  It  is 
a  satisfaction  for  me  to  be  able  to  state  that  General  Nelson's  draw- 
ings prove  that  Agassiz  saw  a  part  of  the  polyp,  and  that  Mr.  Mose- 
ley's  beautiful  delineations,  far  in  advance  of  all,  testify  to  the  cor- 
rectness of  my  fellow-worker.  I  do  not  credit  the  hydroid  nature 
of  the  polyp  now,  any  more  than  I  did  when  writing  the  reports  on 
the  British  fossil  corals,  and  f  believe  Millepora  to  be  an  Actinozoan.'' 

The  effect  of  certain  poisons  on  Medttia  is  described  by  Mr.  G.  J. 
Romanes  in  the  Proceedings  of  the  Royal  Society.  He  states  that 
strychnia  exerts  a  very  marked  influence  upon  them.  *^  Of  the  spe- 
cies I  have  met  with,  Cyanea  eapiUata  is  the  most  suitable  for  show- 
ing the  effects  of  this  poison,  from  the  fact  that  in  water  kept  at  a 
constant  temperature  the  normal  pulsations  of  this  animal  are  as  reg- 
ular as  those  of  a  heart.  Shortly  after  a  solution  of  strychnia  has 
been  added  to  the  water  in  which  a  specimen  of  0.  eapiUata  is  con- 
tained, unmistakable  signs  of  irregularity  in  the  pulsations  of  the 
animal  supervene.  This  irregularity  then  increases  more  and  more, 
until  at  last  it  grows  into  well-marked  convulsions.  The  convul- 
sions manifest  themselves  in  the  form  of  extreme  deviations  fh>m  the 
rhythmical  character  of  the  normal  contractions,  amounting,  in  fact, 
to  nothing  less  than  tonic  spasms.  It  is  ftirther  of  importance  to  re- 
mark that  the  convulsions  are  very  plainly  of  a  paroxysmal  nature, 
prolonged  periods  of  uninterrupted  convulsions  being  every  now 
and  then  relieved  by  shorter  periods  of  repose,  during  which  the' 
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medusa  remains  perfectly  motionless  in  a  fblly  expanded  form.  C, 
capSkUa  will  live  for  many  hours  when  under  the  influence  of  strych- 
nia, bat  eyentually  death  supervenes.  The  animal  dies  in  full  diss* 
tde." 

The  Bulletin  of  the  Museum  of  CompaiatiTe  Zoology  contains  notes 
and  descriptions  of  some  recent  corals  found  by  Mr.  A.  Agassiz  at  a 
height  of  2900  to  8000  feet  above  the  level  of  the  sea,  at  a  distance 
in  a  straight  line  from  the  Pacific  Ocean  of  twenty  miles. 

That  sea-urchins  are  sometimes  viviparous,  not  passing  through  a 
metamorphosis,  was  first  shown  by  Philippi  (1845)  in  a  South  Amer- 
ican species  of  Hsmieuier,  He  found  young  sea-urchins  in  a  sunken 
ambnlacral  area  of  the  adult,  and  regarded  them  as  the  young  of  the 
Hemiaster.  Lately  it  has  been  discovered  by  Grube  that  the  young 
of  Anoehanvs,  a  genus  of  sea-urchins  occurring  in  the  East  Indies, 
live  under  similar  conditions.  During  the  present  year  Mr.  A.  Agas- 
siz has  examined  some  Hemiasters  brought  home  by  Dr.  J.  H.  Kid- 
der, the  naturalist  of  the  Transit  of  Venus  Expedition,  from  Ker- 
guelen  laland,  and  finds  that  they  are  viviparous,  the  eggs  (or  the 
imperfectly  developed  pluteus  or  larva)  probably  escaping  from  the 
genital  openings,  readily  finding  their  way  into  the  artificial  cavity 
formed  by  the  spines  which  conceal  the  presence  of  the  sunken  areas, 
which  serve  as  brood  cavities. 

M.  L.  Fredericq  has  studied  the  anatomy  and  histology  of  the 
nervous  and  muscular  system  of  Echini.  He  finds,  as  stated  in  a 
oomnmnication  made  to  the  French  Academy,  that  the  pentagonal 
nervous  ring  which  surrounds  the  oesophagus,  and  the  five  ambnla- 
cral cords  which  go  from  it,  are  contained  within  a  special  system  of 
canals  which  can  be  readily  observed.  The  famous  eye-like  spots 
he  claima  only  exist  in  the  imagination  of  those  who  invented  them. 
The  nervous  ring  and  the  large  trunks  which  are  sent  off  fronii  them 
are  identical  in  structure,  and  should  be  considered  as  nervous  cen- 
tres. The  muscles  are  formed  of  very  fine  fibres,  which  are  cylin- 
dricalf  entirely  smooth  and  homogeneous  throughout,  with  no  en- 
veloping membrane.  M.  £.  Perrier  has  also  published  {ArehvMs  de 
Zoologie)  researches  on  the  circulatory  system  of  Echini ;  while,  in 
the  ArMc  fUr  mienkkopisehs  Anatomie,  Professor  Alexander  Goette 
gives  the  developmental  history  of  C<nnatvla  MediterranieMis;  while 
Dr.  R.  Teuscher  describes  the  minute  anatomy  of  Comatula  and  the 
sand-stars  (Ophiuridie).  A  new  Peripatus  has  been  found  in  New 
Zealand  by  Captain  F.  W.  Hutton,  who  calls  it  Peripatus  NaixB-Zealan- 
dieB,  This  animal  is  a  worm  with  tracheal  or  respiratory  tubes  in 
the  young  stages,  and  is  thus  a  counecting  link  between  the  insects 
and  worms. 

During  the  spring  of  the  year  humble-bees  are  in  Europe  infested 
by  great  numbers  of  a  minute  worm,  called  by  Dufour  J^Juerularia 
Bowibi,    Says  Mr.  Cole,  in  the  Journal  of  the  Quickett  Microscop- 
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ical  Club:  "Tho  SphsemlariiB  are  not  found,  as  is  commonly  the 
case  with  the  mature  entozoa,  in  the  interior  of  the  alimentary  canaL 
They  lie  perfectly  free  among  the  viscera  in  the  upper  portion  of  the 
abdominal  cavity,  and  are  bathed  on  all  sides  with  the  nutritive 
fluids  of  the  bee.  They  are  generally  more  or  less  coiled  up,  and  arc 
absolutely  without  motion.  They  have  thus  far  only  been  found  in 
female  bees.  The  mature  female  Sphsrularise  are  about  an  inch  in 
length ;  while  the  males,  as  they  are  regarded  by  Lubbock  and  oth- 
ers, are  very  minute,  being  about  one  twentieth  of  an  inch  long,  or 
about  ten  thousand  times  smaller  than  the  females.  They  seem  to  be 
almost  invariably  attached  near  the  head  of  the  females.  A  German 
observer  (Schneider)  believes  the  so-called  female  to  be  merely  the  en- 
larged oviduct  of  the  small  worm,  which  he  regards  as  the  true  female. 

Dr.  Cobbold  continues,  in  the  Proceedings  cf  the  Zoological  So- 
ciety, his  illustrated  notes  on  the  Entosoa. 

The  unarmed  Gephyrean  worms,  such  as  the  various  species  of 
Sipunculus,  have  been  studied  in  part  anatomically  by  H.  ThM ; 
while  MM.  Marion  and  Bobretzky  have  investigated  the  worms  of 
the  Mediterranean  Sea. 

One  of  the  most  important  discoveries  in  zoology  of  the  past  year 
is  the  curious  fact  regarding  the  development  of  the  Salpa  of  our 
coast.  Mr.  W.  E.  Brooks  finds  that  in  this  animal,  which  occurs  on 
the  southern  shores  of  New  England,  and  swims  either  solitary  or  in 
chain-like  aggregations  of  individuals,  the  solitary  individuals  are 
females,  while  the  individuals  which  make  up  the  chain  are  males. 
The  solitary  female  produces  a  chain  of  males  by  budding,  and  dis- 
charges an  egg  into  each  before  birth.  These  eggs  are  impr^nated 
while  the  animals  composing  the  chain  are  small  and  sexually  imma- 
ture, and  develop  into  females,  which  give  rise  to  other  males  by 
budding.  After  the  embryo  has  been  discharged  from  the  body  of 
the  male,  the  latter  ^grows  up,  becomes  sexually  mature,  and  dis- 
charges its  seminal  fluid  into  the  water,  by  means  of  which  it  ia  car- 
ried to  the  eggs  within  the  bodies  of  younger  chains.  This  is  quite 
a  difiercnt  mode  of  growth  from  that  suggested  over  a  century  i^ 
by  the  poet  Chamisso. 

A  singular  animal  has  been  discovered,  at  the  depth  of  fifty  fath- 
oms, by  Mr.  Tycho  Tullberg,  among  the  islands  and  fiords  of  the 
western  coast  of  Sweden.  After  giving  a  lengthy  review  of  its  ex- 
ternal appearance  and  anatomy,  the  author  hesitates  at  present  to 
ofier  any  opinion  as  to  the  systematic  position  of  the  animal,  though 
he  ventures  the  remark  that  the  type  of  mollusca  and  that  of  vermes 
seem  both  to  claim  Neomenia  as  a  distant  relation,  the  latter,  perhaps, 
w^ith  more  right  than  the  former.  Neomenia^  however,  presents  con- 
siderable deviations  from  both,  in  the  absence  of  a  radula,  in  the 
structure  of  the  alimentary  canal  and  of  the  nervous  system,  as  also 
in  other  respects,  as  the  form  of  the  body  and  the  spines  on  the  skin. 
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Excellent  plates  accompany  the  article,  which  is  written  in  the  En- 
glish language. 

The  embryology  of  the  moUusks  has  been  studied  by  Fol,  Ray- 
Lankester,  lUtbl,  Jhering,  and  Bobretzky ;  while  Professor  Leydig  has 
published,  in  TroscheFs  Arekiv^  an  elaborate  account  of  the  shells 
and  tegumentary  coverings  of  the  gastropod  moUusks.  RabPs  paper 
on  the  development  of  Vnio^  in  the  Jmaucke  ZeiUArifl,  is  especially 
noteworthy. 

An  interesting  article  on  the  habits  of  the  singular  fluviatile  shell 
lo  is  contributed  to  the  AfMriean  Naturaligt  by  Dr.  Lewis.  They 
live  in  the  rivers  of  Tennessee,  and  are  so  solid  and  of  such  bright 
odon  that  they  might  be  mistaken  for  sesrshells.  It  seems  that  they 
were  known  to  the  Indians  before  the  advent  of  European  races,  as 
they  have  been  found  in  their  graves. 

The  last  annual  report  of  Professor  Hayden's  United  Btates  Geo- 
logical Survey  contains  an  excellent  account  of  the  snails  collected 
in  Colorado  by  Mr.  E.  Ingersoll.  Six  new  spedes  were  collected,  and 
much  interesting  information  given  regarding  the  vertical  distribu- 
tion of  the  species  found. 

Besides  SabFs  later  paper,  a  very  fully  illustrated  memoir  on  the 
development  of  the  fresh-water  mussels  {Unio  and  Anodonta)  of  Eu- 
rope, by  W.  Flemmxng,  had  been  previously  published  in  the  Pro- 
ceedings of  the  Royal  Academy  of  Science  of  Vienna  for  1875.  The 
papers  will  interest  American  students,  since  these  mussels  so  abound 
in  our  rivers.  Similar  but  less  extended  researches  have  been  carried 
on  in  this  ccmntry  by  Dr.  W.  K.  Brooks,  but  we  believe  they  are  as  yet 
unpublished. 

The  great  work  of  Mr.  F.  B.  Meek  on  the  *^  Invertebrate  Cretaceous 
and  Tertiary  Fossils  of  tho  Upper  Missouri"  is  illustrated  by  forty- 
five  plates,  and  treats  priacipi^y  of  fossil  moUusks.  It  will  be  indis- 
pensable to  the  geologist  of  the  far  West,  as  the  different  divisions 
of  the  cretac€ous  and  tertiary  ages  were  originally  established  by 
the  invertebrate  remains  therein  described,  and  it  therefore  forms  the 
basis  of  our  knowledge  of  the  two  most  important  formations  in  the 
West 

A  large  volume  on  the  fauna  of  the  land  and  fresh-water  shells 
of  Northeastern  Africa,  by  Carl  F.  Jickeli,  has  recently  appeared.  A 
number  of  fonns,  reaching  as  far  south  as  Zanzibar,  are  included. 
The  work  is  accompanied  by  eleven  excellent  plates.  Though  bear- 
ing date  1874,  it  has  only  recently  been  received  in  this  country. 

Br.W.K. Brooks,  in  a  paper  entitled  "Affinity  of  the  Mollnsca 
andMolluscoida"  (polyzoa  and  brachiopods),  suggests  that  the  tuni- 
cates  are  not  mollusks,  and  that  the  polyzoa  and  brachiopods  are 
derived  frcmi  the  worms.  He  also,  as  others  have  suggested,  thinks 
that  the  mollusks  are  also  derived  from  the  worms.  He  believes 
that  the  polyzoa  originated  from  a  type  like  the  brachiopods.    Thus 
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it  would  seem,  he  says,  "  not  only  that  the  mollnsca  and  moUuscoida 
(polyzoa  and  brachiopods)  are  related,  but  that  they  are  connected 
so  closely  that  the  adviBability  of  such  a  diyision  is  very  doubtful." 
He  does  not  believe  that  the  lamellibranchs  are  typical  mollusks,  but 
that  the  gasteropods  should  bo  considered  so,  and  that  the  lamelli- 
branchs are  derivations  from  them. 

Dr.  Rabl  gives  an  account  of  the  embryological  development  of 
certain  pond  snails  belonging  to  the  genera  Lyrnnmu^  PhyuLy  Planor- 
bis^  and  Ancylus,  These  investigations  are  of  interest  from  the  clear- 
ness with  which  the  '^  gastrula"  stage  is  presented  in  Lymnau»  ctatus^ 
the  same  phase  ("invaginate  gastnila")  being  much  more  obscurely 
marked  in  Lynmmus  stagnalis,  as  observed  by  Ray-Lankester.  It  ap- 
pears that  all  the  fresh-water  pulmonates  whose  development  has 
thus  far  been  observed  have  the  same  general  mode  of  growth. 

The  mode  of  development  of  the  garden  snails  of  Europe  (BSdix 
pomatia  and  JEL  nemoralu)  is  discussed  in  an  elaborate  manner  by 
Dr.  Hermann  von  Jhering,  so  that  now  we  have  tolerably  full  knowl- 
edge of  the  mode  of  growth  of  the  land  and  fresh-water  snails. 

M.  Qerbe  finds  that  oysters  are  fitted  for  reproduction  from  the 
first  year  of  their  life.  Among  these  precocious  mothers  there  are 
some  whose  shell,  in  transverse  diameter,  measures  hardly  twenty-five 
millimeters.  Hence  the  prosperity  of  the  reproducing  portion  of  a  nat- 
ural oyster-bed  does  not  depend  only  on  the  presence  of  large  oys- 
ters. The  quantity  of  eggs,  indeed,  is  generally  in  proportion  to  the 
size  of  the  oyster.  Many  oysters,  especially  the  young,  propagate 
twice  in  the  season,  under  favorable  conditions.  The  laying  of  eggs 
occurs  at  long  intervals,  possibly  corresponding  to  lunar  phases. 

Within  two  years  many  important  works  on  shells  and  shell^sh 
have  been  published  in  Europe ;  while  in  this  country  it  would  ap- 
pear as  if  our  conchologists  were  resting  on  their  oars.  The  deform- 
ities of  mollusks  and  their  shells  have  formed  the  subject  of  a  work 
by  Clessin.  He  divides  the  subject  into  three  categories :  (1)  Mon- 
strosities, being  changes  in  shape  of  considerable  amount,  limited  to 
the  animal ;  (2)  modifications  in  the  shell  caused  by  afiections  of  the 
living  organs  from  without;  and  (3)  anomalies  in  shells  caused  by 
mechanical  injuries,  not  affecting  the  animal. 

An  elaborate  memoir,  by  Professor  Steenstrup,  on  the  cuttle-fishes, 
with  a  description,  accompanied  by  beautiful  plates,  of  a  new  fonn 
(Hemisepius),  appears  in  the  Memoirs  of  the  Royal  Danish  Academy. 
This  sing^lar  short  cuttle-fish  was  discovered  at  Table  Bay,  Cape  of 
Good  Hope. 

The  shells  collected  by  Dr.  Kidder,  naturalist  of  the  Transit  of 
Venus  Expedition,  at  Kerguelen  Land,  have  been,  according  to  the 
American  Naturalist,  worked  up  by  Mr.  "W.  H.  Dall,  who  describes 
three  new  genera.  One  of  these  was  described  in  England  under 
the  name  Eatonia;  but  as  this  name  was  long  since  preoccupied  by 
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Professor  Hall  for  a  genus  of  brachiopods,  the  name  SaUmiella  is 
sabstitated.  Mr.  Dall  also  describes  a  genus  allied  to  Cerapsia  of  the 
CardUidcBy  giving  it  the  name  Kidderia^  in  honor  of  the  naturalist  of 
the  expedition,  A  new  genus  of  chitons  is  described  by  Dr.  P.  P. 
Carpenter  under  the  name  Hemiarihrum. 

Mr.  W.  H.  Dall  describes  the  way  in  which  the  eggs  are  set  free 
from  the  ovisac  and  cavity  of  the  body  of  the  limpets,  in  which  no 
opening  could  be  found.  The  minute  size  and  fragility  of  all  the 
parts  was  one  obstacle.  Not  long  ago,  however,  Mr.  Dall  had  an 
opportunity  to  dissect  several  limpets  of  extraordinary  size  which 
Professor  Agassiz  brought  home  from  the  Ekfdm'  expedition,  and 
found  one  in  which  the  ovaries  were  full  of  eggs.  He  has  observed 
that  those  eggs  which,  lay  at  the  extremities  of  the  ovisac  nearest 
the  renal  sacs  were  granulated,  congested,  and  much  riper  than 
the  rest,  and  that  very  minute  orifices  allowed  of  communicntion  be- 
tween the  ovisac  and  the  renal  sac.  Further  examination  showed 
still  riper  eggs  in  the  renal  sac  itself,  and,  as  it  were,  drifting  to- 
ward the  external  opening,  through  which  they  passed  into  the 
sea-water. 

The  Academy  of  Sciences  has  received  from  M.  P.  Fischer  a  paper 
on  the  hypsometric  distribution  of  moUusca — ^that  is,  the  altitudes  at 
which  they  are  found.  It  is  a  striking  fact,  says  Galignani,  that 
plants  thrive  on  mountains  with  great  regularity,  each  at  a  certain 
height.  £very  species  has  its  peculiar  habitat,  and  if  the  mount- 
ain exceeds  8000  or  9000  feet,  vegetable  life  gradually  disappears 
near  the  sumnut.  The  terrestrial  moliuaca,  being  unprovided  with 
means  of  locomotion  enjoyed  by  birds  and  insects,  and  being,  more- 
over, dependent  upon  vegetable  life  for  food,  could  not,  our  author 
thinks,  fail  to  be  distributed  in  the  same  way  as  plants,  and  this 
sappoeition  is  confirmed  by  observation.  Each  species  extends  to 
an  altitade  the  limits  of  which  it  does  not  overstep.  M.  Fischer  has 
verified  this  in  the  Central  Pyrenees  as  well  as  in  the  Alps,  and  di- 
vided the  altitudes  into  five  zones,  comprised  between  1500  and  7500 
feet  Each  asone  is  distinguished  by  the  name  of  a  species  of  Hdix. 
Thus  in  the  Pyrenees  the  first  zone,  ending  at  a  height  of  8000  feet, 
is  called  that  of  Hdix  earthuiiana;  the  second,  ending  at  8600  feet, 
iT.  a^tena;  the  third,  terminating  at  4500  feet,  K  limbata;  the  fourth, 
limited  at  6000  feet,  K  nemartdU;  and  the  fifth,  ending  at  7500  feet, 
B.  cartueaienait.  In  the  Alps,  at  the  same  altitudes,  the  names  of  the 
zones  are  respectively  £&^  carthunana,  dbvokUOj  Fontendli,  gylvatiea, 
and  glaekdU,  A  few  individual  mollusks  may,  indeed,  climb  as  high  as 
9000  feet,  but  they  will  stop  at  the  limit  of  perpetual  snow.  Various 
genera  of  fluviatile  mollusks  do  not  ascend  higher  than  8000  feet — a 

circumstance  of  some  importance  to  geologists,  since  it  proves  that 
in  the  quaternary  beds  the  fossiliferous  strata  containing  those  gen- 

eia,  such  as  NerUinay  etc.,  were  deposited  at  small  altitudes. 
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Many  fish  are  afflicted  by  crustaceous  parasites,  called  Argulus, 
which  adhere  to  the  gills.  Dr.  Claus  has  recently  published  an 
elaborate  description  of  the  variable  form  known  as  Argtdus/oliaeetu. 
It  is  a  parasite  on  a  great  variety  of  fishes,  also  on  toads  and  tad- 
poles, and  even  on  the  axolotl  or  larval  salamander. 

The  habits  and  nature  of  the  limbs  of  trilobites  is  a  matter  about 
which  there  Is  much  difference  of  opinion  among  naturalists.  Some 
consider  that  they  had  broad,  leaf-like  swimming  appendages ;  while 
others  think  they  were  like  the  modem  Scrolls,  a  sowbug-like  form ; 
and  others  compare  them  to  the  horseshoe  crab,  which  both  borrows 
and  swims,  walking  through  the  mud,  and  at  times  swimming  on  its 
back,  by  means  of  its  broad,  leaf-like,  abdominal  feet  As  a  contribu- 
tion of  some  value  to  this  subject  is  a  paper  by  Mr.  C.  D.  Waloott, 
printed  in  the  Annals  of  the  New  York  Academy  of  Sciences,  for- 
merly the  Lyceum  of  Natural  History.  His  observations,  based  on 
the  examination  of  1160  specimens,  lead  him  to  believe,  with  Bur- 
meister,  that  they  swam  on  their  tmcks,  as  out  of  1160  specimens 
1110  lay  on  their  backs.  The  author  seems  to  agree  with  the  follow- 
ing conclusions,  reached  by  Burmeistef :  (1)  that  these  animals  moved 
only  by  swimming,  that  they  remained  close  beneath  the  surface  of 
the  water,  and  that  they  certainly  did  not  creep  about  at  the  bot- 
tom ;  (2)  that  they  swam  in  an  inverted  position,  the  belly  upward, 
the  back  downward,  and  that  they  made  use  of  their  power  of  rolling 
themselves  into  a  ball  as  a  defense  against  attacks  firom  above ;  and 
(3)  that  they  most  probably  did  not  inhabit  the  open  seas,  bat  the 
vicinities  of  coasts,  in  shallow  water,  and  that  they  here  lived  gre- 
gariously, in  vast  numbers. 

The  reproductive  organs  of  the  decapod  Cnutacea  have  been  stud- 
ied afresh  by  M.  Brocchi,  who  concludes  that  neither  the  position 
nor  the  form  of  the  genital  orifices  can  furnish  characters  for  classi- 
fying the  macrourous  forms  (lobsters  and  shrimps),  while  in  the  crabs 
they  are,  with  the  external  organs,  of  value  for  distinguishing  fami- 
lies and  species.  References  are  made  to  works  on  this  subject  by 
the  American  naturalists  Stimpson  and  Ordway. 

The  volume  on  parasitic  animals,  by  Professor  Van  Beneden,  lately 
published,  will  introduce  our  readers  to  the  subject  of  commensalism. 
A  new  example  is  given  by  Dr.  Streets  in  the  American  NiUuraUU^ 
in  the  case  of  a  crab  found  living  in  the  cloacal  dilatation  of  the 
alimentary  canal  of  a  sesrcucumber  or  holothurian  living  among  the 
islands  of  the  Pacific  Ocean.  The  crab  belongs  to  the  fiunily  Par- 
tunicUBy  or  swimming-crabs,  though  an  aberrant  form.  It  is  not  only 
a  new  species,  but,  with  another  species  found  by  Dana  at  the  Fiji 
Islands,  forms  the  type  of  a  new  genus. 

It  has  been  asserted  by  Bell,  contrary  to  the  supposition  of  Vaugfaan- 
Thompson,  that  the  young  of  the  land-crabs,  like  the  lobster  and 
crawfish,  have  the  same  form  when  hatched  as  their  parents.    The 
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late  Dr.  Suhm,  of  the  ChaUmger  expedition,  however,  fotmd  somo 
eggs  of  a  land-crab  belonging  to  the  genus  Cardiowma  containing 
yoong  ones  which  *'were  not  like  their  mother,  but  zoeSs.'*  It  is 
probable  that  the  larvie,  called  zoese,  leaye  the  mother,  and  lead  a 
pelagic  life  until  they  have  undergone  all  their  wonderful  metamor- 
phoses. 

Some  facts  regarding  the  habits  in  confinement  of  the  blind  craw- 
fish of  the  Mammoth  Cave,  and  the  restoration  of  lost  parts,  are  given 
by  Mr.  F.  W.  Potnam  in  the  Proceedings  of  the  Boston  Society  of 
Katnml  History. 

The  classifications  of  the  Scorpions  have  been  revised  by  Professor 
T.  Tborell,  his  arrangement  being  based  on  that  of  Peters.  It  seems 
that  there  are  about  ninety  species  of  scorpions  in  existence. 

Ascending  to  the  insects,  besides  many  papers  describing  new 
fonns  by  leading  American  and  European  entomologists,  we  would 
call  special  attention  to  certain  new  general  discoveries. 

The  embryology  of  the  flea,  Puleat  fdU^  has  been  studied  anew 
by  Balbiani.  So  flur  as  the  long  abstract  published  of  his  work  is 
ooncemed,  no  mention  is  made  of  an  essay  on  this  subject,  illus- 
trated with  numerous  figures,  by  the  writer,  published  in  1872  in 
the  Memoirs  of  the  Peabody  Academy  of  Science,  wherein  a  number 
of  facts  supposed  by  Balbiani  to  be  new  are  mentioned. 

The  embryo  of  the  white  ant  {Calatermei)  has  for  the  first  time 
been  figured  by  Fritz  Mfiller  in  the  Jena  Journal  of  Science,  From 
this  single  figure  it  would  seem  that  the  white  ant  is  similar  in  its 
mode  of  development  to  other  insects,  especially  the  dragon-flies. 

Papers  on  the  fossil  insects  of  Colorado  and  Kova  Scotia  hare 
appeared  from  the  pen  of  Mr.  Scudder,  and  several  new  European 
fossil  insects  have  been  described  in  foreign  journals.  Mr.  Scudder 
calls  attention  in  the  Oeologiedl  Maffcudns  to  the  "  constant  discov- 
ery of  close  relationship  between  the  ancient  forms  of  insect -life 
in  Europe  and  America,  which  Mr.  Woodward  has  been  one  of  the 
most  conspicuous  in  pointing  out."  A  list  of  described  orthopterous 
American  insects  flrom  the  Carboniferous  formation,  by  Mr.  Scudder, 
appears  in  the  same  connection. 

We  have  already  referred  to  Weismann*s  remarkable  paper  on 
seasonal  dimorphism,  and  to  the  fkct  that  important  data  regarding 
the  yarieties  of  PapUio  Ajax  of  this  country  were  aflbrded  by  Mr.  W. 
H.  Edwards,  the  author  of  the  beautifhl  work  on  butterflies  now  be- 
ing published  in  this  country.  Further  experiments  are  detailed  in 
the  Canadian  EnJUnnologi»t  for  December,  which  has  just  appeared. 
Mr.  Edwards*  paper  will  prove  exceedingly  interesting.  He  sub- 
jected a  large  number  of  chrysalids  of  what  would  have  produced 
the  variety  Marcelhis  to  severe  cold  in  an  ice-house,  and  found  that 
the  cold  completely  changed  a  part  of  them  to  Telamonides.  He  re- 
gards the  variety  Telamonides  as  the  primary  form  of  the  species.  We 
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thuB  have  in  thk  and  similar  experiments  examples  of  the  artificial 
breeding  of  different  varieties  of  insects  at  will,  and  it  is  not  impos- 
sible that  results  of  a  practical  nature  may  follow  when  applied  to 
some  of  our  injurious  species. 

The  relation  of  bees  to  flowers  is  discussed  by  Hermann  Mfiller  in 
a  paper  translated  in  Natwre,  He  calls  attention  to  the  interesting 
fiicts  presented  by  various  groups  oi  HymenapUrct^  in  which  occur  a 
series  of  forms  presenting  more  and  more  complex  life  relations,  ac- 
companied by  a  higher  and  higher  mental  organization.  The  con- 
sideration of  these  gradations  is  calculated  to  throw  much  light  on 
the  question,  "  How  has  the  honey-bee  acquired  its  remarkable  in- 
stincts!'^— a  question  which  the  study  of  that  species  alone  would, 
in  his  opinion,  do  little  to  solve,  but  on  which  the  habits  and  oi^^- 
ization  of  the  lower  group  throw  much  light  Dr.  MftUer,  after  giv- 
ing the  evolutional  hbtory  of  the  sting  of  the  wasp,  tracing  it  up 
from  the  ovipositor  of  the  ichneumon-fly  and  saw-fly,  thinks  that  the 
various  acts  by  which  the  solitary  wasps  protect  their  young  must 
have  at  first  been  arrived  at  with  a  consciousness  of  the  object  to  be 
effected,  but  that  they  have  gradually  become  instinctive,  and  are 
now  unconsciously  inherited  from  generation  to  generation.  ^  Still 
it  is,"  he  observes,  **  impossible  to  watch  a  wasp  at  work  without 
feeling  that,  with  these  inherited  customs  or  so-called  instinct,  madi 
individual  effort  also  comes  into  play." 

Mr.  Riley's  eighth  report  on  the  noxious  and  beneficial  insects  of 
Missouri  contains  much  valuable  information  regarding  the  common 
and  more  injurious  insects  of  the  Western  States,  particularly  the 
Colorado  potato-beetle,  canker-worm,  army-worm,  the  Rocky  Mount- 
ain locust,  and  the  grape  phylloxera.  Public  attention  is  annually 
turned  to  these  destructive  pests ;  and  the  careful  studies  of  Mr. 
Riley,  set  forth  in  clear,  forcible  language,  will  do  much  toward  en- 
lightening the  agricultural  mind.  If  the  other  states  were  as  intel- 
ligent and  liberal  in  providing  for  the  publication  of  such  reports, 
co-operation  could  be  secured  between  the  inhabitants  of  different 
states,  and  the  more  injurious  insects  combated  and  held  at  bay. 

Among  other  new  entomological  tracts  are  Baron  Osten-Sacken'a 
*^  Prodrome  of  a  Monograph  of  the  Tabanidtt  of  the  United  States," 
in  which  it  is  stated  that  there  are  lOd  species  of  horse-fly  (IVitoitw) 
in  America  north  of  Mexico,  oi  which  twenty  are  new  to  science. 

Mr.  Scudder  publishes  in  the  Bulletin  of  the  Buffitlo  Society  of 
Sciences  the  second  part  of  his  synonymic  list  of  the  butterflies  of 
North  America,  and  in  the  Canadian  NaUiraUit  figures  and  describes 
the  hind  body  of  ^e  larva  of  a  dragon-fly  and  a  part  of  the  wing 
of  a  cockroach  from  the  carboniferous  formation  of  Cape  Breton. 

Dr.  Hagen  describes  some  curious  insect  deformities,  such  as  but- 
terflies with  caterpillar  heads,  etc.,  in  the  Memoirs  of  the  Museum 
of  Comparative  Zoology. 
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The  yoang  or  larrse  of  certain  cave  beetles  from  the  Mammoth  and 
adjoining  caves  are  figured  and  briefly  described  by  Dr.  Packard  in 
the  Amariean  JfaturaUU  for  May.  It  appears  that  the  yonng  as  well 
as  the  adult  beetles  are  blind,  otherwise  they  do  not  differ  much 
from  the  young  of  allied  genera.  The  beetles  are  Adelop$  and 
Anophthdl/mua.  Besides  these,  a  blind  coleopterous  larva  belonging 
to  an  unknown  species  was  discovered  in  the  Garter  caves  in  Eastern 
Eentacky.  Remarks  are  also  made  on  the  degree  of  variation  in 
these  cave  insects,  which  seems  due  more  to  varying  means  of  sub- 
sistence than  any  other  cause.  The  amount  of  variation,  however, 
is  very  slight. 

It  has  been  found  that  certain  Australian  moths  are  capable  of 
ponctoring  orange -skins  by  means  of  their  proboscis  or  ^iral 
tongue.  It  seems  that  the  ends  of  the  two  halves  of  the  tongue  are 
stiff  and  barbed,  and  present  on  the  under  side  three  parts  of  the 
thread  of  a  screw,  while  their  sides  on  the  upper  surfiice  are  covered 
with  short  spines,  springing  from  a  depression,  with  sharp,  hard 
sides.  The  object  of  these  spines  is  to  tear  the  cells  and  the  pulp 
of  the  orange,  as  a  rasp  opens  those  of  beet -root,  to  extract  the 
BQgar. 

A  writer  in  the  AmMieanNaiuraUit  notices  an  interesting  instance 
of  intelligence  in  the  hawk-moth  (Sphinx).  While  watching  the 
sadden  unfolding  of  the  flowers  of  the  (Enathera  Lamarkiana,  he 
observed  that  the  hawk- moths  never  visited  the  same  flower  twice, 
even  when  fiightened  away  by  some  motion  made  by  the  observer. 
On  returning,  they  would  go  only  to  those  flowers  that  had  opened 
during  their  absence  or  that  had  not  been  visited  before  their  flight. 

Id  the  fifth  Bulletin  of  Hayden's  United  States  Geological  Survey 
of  the  Territories  is  a  list  of  the  bugs  (Hemiptera)  of  the  region  west 
of  the  Mississippi  River  by  Mr.  Uhler,  who  has  for  so  many  years 
devoted  himself  to  these  insects.  A  number  of  new  forms  are  de- 
scribed. The  article  is  made  still  more  useful  by  the  addition  of 
three  excellent  plates. 

Professor  Stoll,  of  Stockholm,  has  published  an  extensive  work  on 
the  hemipterous  insects  of  the  world,  one  half  of  the  work  relating 
to  those  of  North  and  South  America. 

Professor  Riley's  "  Notes  on  the  Yucca  Borer  "  (Meffatkymtu  yuec(B\ 
reprinted  from  the  Transactions  of  the  Academy  of  Science  of  St. 
Iionis,  is  an  interesting  account,  well  illustrated,  of  a  butterfly  which 
bores  into  the  root,  tunneling  it  for  most  of  its' length.  The  insect 
is  sufficiently  common  in  the  Gulf  States  to  be  sometimes  found  in 
every  third  plant  over  extended  regions,  its  work  rendering  the  yuc- 
ca worthless  as  a  hedge  plant. 

The  geometrid  moths,  numbering  in  the  United  States  some  four 
hundred  species  already  known,  have  been  monographed  by  the 
writer,  in  a  quarto  work  of  over  six  hundred  pages,  with  thirteen 
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plates,  forming  Vol.  X.  of  Hayden^s  reports  of  the  United  States 
Geological  and  Qeographical  Survey  of  the  Territories.  The  de- 
scriptive portion  is  preceded  by  chapters  on  the  anatomy  of  the 
head  and  thorax,  on  secondary  sexual  characters,  etc.,  while  the 
volume  closes  with  an  essay  on  the  geographical  distribution  of 
the  species  in  this  country. 

It  IS  generally  supposed  that,  while  the  tropics  abound  in  large, 
strong  insects,  there  are  not  so  many  kinds  like  those  of  temperate 
regions — small  and  of  modest  colors.  It  appears,  however,  that  the 
number  of  small  forms  is  as  great  as  in  the  temperate  zone.  For  ex- 
ample, of  the  family  of  Rove  beetles  (Staphylinidae)  Dr.  Sharpc  esti- 
mates the  probable  number  existing  in  the  valley  of  the  Amazon  at 
from  4000  to  6000.  And  Mr.  H.  W.  Bates,  who  spent  several  years 
(we  believe  nine)  on  the  Amazon,  states  his  belief  that  the  propor- 
tion the  smaller  forms  bear  to  the  larger  is  as  great  in  Brazil  as  in 
Europe ;  but  the  larger  forms  were,  of  course,  more  commonly  cap- 
tured in  a  country  where  so  many  new  and  fine  species  were  to  be 
found. 

New  observations  on  the  mode  of  respiration  of  the  water-boat- 
man (NoUmeeta  undulata)  have  been  published  by  the  writer,  in 
*^  Half- Hours  with  Insects."  This  insect  is  boat -shaped,  the  keel 
of  the  boat  being  its  back,  the  deck  its  ventral  aspect.  Along  the 
middle  of  the  underside  of  the  body  is  a  longitudinal  ridge ;  a  broad 
gutter  between  this  ridge  and  the  sharp  edge  of  the  body  is  bridged 
over  from  the  head  to  the  abdomen  by  a  layer  of  dark,  coarse,  oblique 
hairs,  and  a  layer  of  less  oblique  hairs  arises  on  each  side  from  the 
middle  of  the  ridge.  These  hairs  thus  form  a  false  upper  deck. 
The  creature  rises  to  the  surface,  the  end  of  the  body  projecting 
slightly  out  of  water ;  the  air  passes  up  on  each  side  along  the  tun- 
nel under  the  hairs,  and  collects  in  bubbles  above  the  base  of  the 
legs.  Along  the  bottom  of  this  tunnel  are  six  pairs  of  spiracles  into 
which  the  air  passes.  The  air  in  the  specimens  he  observed  did  not 
adhere  to  the  hairs  of  the  hind-legs,  as  Siebold  says  it  does,  nor,  as 
he  states  in  his  "  Comparative  Anatomy,"  translated  by  Burnett^  does 
the  air  for  respiration  as  a  rule  pass  under  the  elytra,  since  the  spir- 
acles are  not  situated  on  the  upper  side  of  the  body,  but  on  the  un- 
der, and  quite  a  distance  from  the  edge  of  the  body.  Nor  does  this 
insect  breathe  at  all,  as  Westwood  states,  like  Dytiscus,  in  which 
the  spiracles  are  situated  on  the  upper  side  of  the  body,  so  that  the 
air  enters  readily  under  the  elytra.  When  it  takes  in  the  air,  the  tip 
of  the  abdomen  is  thrust  up  just  above  water,  and  an  orifice  is  formed 
by  the  separation  of  the  hairs  at  the  end  of  the  keel,  which  form  the 
larger  part  of  the  mouth  of  the  orifice,  the  remainder  being  com- 
posed of  the  hairs  fringing  the  movable  terminal  plates  of  the  body. 
The  air  thus  passes  in  between  the  false  deck  of  hairs  and  the  under 
side  of  the  body.    When  the  insect  is  taken  out  of  the  water  the 
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hairs  cling  to  the  sides  of  the  body,  revealing  very  distinctly  the 
breathing-holes.  Some  air  occasionally  penetrates  under  the  elytra, 
and  remains  there  most  of  the  time.  Often  the  whole  tinder  side  of 
the  body  between  the  pairs  of  legs  is  a  continuous  bubble,  like  a 
mass  of  quicksilver  or  molten  lead.  The  Notonecta  often  rises  for  a 
new  supply  of  air  before  the  old  is  exhausted. 

Another  water-bug,  the  Carina,  is  less  tanke,  and  does  not  come  to 
the  surface  nearly  as  often  as  Jfatonecta.  It  receives  its  supply  of  air 
in  an  instant,  and  darts  down  to  the  bottom.  It  does  not  swim  in 
an  inverted  position.  It  takes  in  the  air  so  suddenly  that  it  is  im- 
possible without  patient  observation  to  see  the  mode,  which  has  not 
been  described.  It  rises  to  the  surfiice  in  a  horizontal  position,  and 
no  sooner  is  the  surface  reached  than  it  darts  to  the  bottom,  and  in 
one  instance  remained  there  for  ten  minutes,  and  then  darted  up 
again,  leaving  an  air  bubble  in  its  wake,  which  rose  to  the  top  after- 
ward. It  carries  down  with  it  a  broad,  silvery  streak  along  the 
side  of  the  body.  The  air  is  really  introduced  under  the  head  and 
front  thorax.  The  head  is  large  and  very  movable,  as  well  as  the 
protborax.  It  slides  back  and  forth  on  a  thin  membrane,  from  the 
surface  of  which  it  can  be  raised.  So  with  the  hinder  edge  of  the 
prothorax,  which  rides  over  the  membranous  hind  thorax,  which  it 
nearly  conceals.  When  the  Corista  rises  to  the  surface  it  floats  in  a 
horizontal  position,  the  hind  edge  of  the  head  and  the  prothorax 
rising  slightly  above  the  surface.  Now  slightly  raising  the  back  of 
the  head  and  the  hind  edges  of  the  prothorax,  a  space  appears  in 
front  of  and  behind  the  prothorax,  by  which  the  air  passes  into  the 
breathing-holes  beneath.  This  is  proved  by  the  small  bubbles  of  air 
remaining  in  these  two  cracks.  Two  minute  spiracles  may  be  de- 
tected  in  d«ep  pits,  one  on  each  side,  just  above  the  insertion  of  the 
legs,  and  from  which  the  trachesB  arise,  each  one  dividing  into  three 
irregular  sliort  branches,  as  may  be  seen  by  detaching  the  segment 
and  holding  it  up  to  the  light. 
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VERTEBRATE  ZOOLOGY. 

Bt  Db.  THEODORE  GILL. 

Vertebrate  Zoology  has  received  the  average  amount  of  attention 
devoted  to  it  for  the  last  few  years.  Valuable  contributions  have 
been  made  to  the  morphology  and  anatomy  of  the  branch,  and  its 
several  classes ;  numerous  species  have  also  been  added ;  and  several 
very  interesting  new  types  have  been  made  known.  Unquestionably 
the  most  noteworthy  of  these  are  several  forms  collected  in  the  Aus- 
tralian and  Ethiopian  realms :  these  are  (1)  a  species  of  the  genus 
Taehygloitm%  or  Echidna^  which  has  been  supposed  hitherto  to  have 
been  confined  to  Australia  and  Van  Diemen^s  Land ;  (2)  a  remarkable 
new  generic  type,  representing  a  previously  unknown  family,  found 
in  Africa ;  and  (8)  a  second  genus  of  the  hitherto  monotypic  class 
of  Leptocardians.  The  significance  of  these  discoveries  will  be  made 
manifest  in  our  subsequent  remarks. 

Almost  if  not  quite  the  most  interesting  of  animals  has  been  the 
BranchioHoma  lanoeolatum  (oilen  called  Amphiaxus  lanceolatus),  until 
lately  the  type  of  the  only  known  genus  of  not  only  a  class,  but 
even,  in  the  opinion  of  many,  a  primary  group  or  ^*  superclass  "  of  the 
branch  of  vertebrates.  The  genus  owes  its  interest  and  importance 
to  the  £ELCt  that  it  is,  to  most  intents  and  purposes,  an  "•  invertebrate 
vertebrate;"  and  that  it  gives,  in  its  organization,  the  chief  if  not  the 
only  dew  to  the  derivation  of  the  vertebrate  phylum  in  its  dififeren- 
tiation  from  the  mass  of  the  animal  kingdom.  Through  the  careful 
study  of  that  interesting  form,  naturalists  had  arrived  at  the  conclu- 
sion that  the  vertebrates  were  derived  in  all  probability  from  the  mol- 
luscoid  Tunicates.  Unusual  interest  is,  therefore,  attached  to  the  dis- 
covery of  an  apparently  well-defined  second  genus  of  the  family.  Its 
type  was  discovered  in  Moreton  Bay,  North  Australia,  by  the  captain 
of  the  German  Imperial  vessel  OaeeUe.  The  new  genus  differs  from 
Branchiostoma  in  the  development  of  a  high  dorsal  fin;  in  the 
want  of  a  distinct  caudal  as  well  as  anal  fin ;  and  in  the  symmetrical 
median  (not  lateral)  position  of  the  anal  aperture.  It  appears  also 
to  present  some  differences  of  detail  in  the  structure  of  the  mouth 
and  oral  tentacles ;  but  these  characters  require  yet  to  be  elucidated. 
The  type  of  the  genus  is  much  smaller  than  the  species  of  the  genus 
Branchiostoma,  Ten  specimens  obtained  vary  from  thirteen  to  twen- 
ty-three millimeters  in  length.  The  newly  discovered  type  has  been 
described  by  Dr.  Peters,  of  Berlin,  under  the  name  of  Epigonichthys 
cuUeUus,    The  generic  name  was  apparently  given  in  allusion  to  the 
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type  being  the  second  of  its  class  made  known  (Myovoc,  later  born, 
or  bom  of  a  second  marriage,  and  Ix^t  ^h). 

Notable  contributions  to  ichthyology  have  been  made  relative  to 
the  groaps  as  well  as  to  the  &nnas  of  several  conntries. 

A  new  form'  of  fishes  was  discovered  by  Herr  Bachholz  in  a  small 
stream  in  Victoria,  emptying  into  the  Victoria  River,  in  West  Africa. 
The  species  is  of  small  size,  and  in  external  appearance  has  consid- 
erable resemblance  to  a  Gyprinodont,  and  especially  to  species  of  the 
genus  HaploehUu9:  it  is  really,  however,  closely  related  to  the  Oiteo- 
glouidM  of  South  America  and  Australia,  and  has  no  real  affinity  with 
the  OyfTwodoTitidi :  it  i»  covered  with  cycloid  scales,  fbmished  with 
the  radiating  fracture-like  markings  characteristic  of  the  Osteoglos- 
sold  series ;  its  head  is  flattened  above ;  its  cheek  protected  by  the 
enla]!ged  suborbital  bones;  no  interoperculum  or  subopercnlum  are 
developed ;  the  mouth  is  very  fully  provided  with  teeth ;  the  dorsal 
fin  is  situated  far  behind,  and  is  very  short  and  high ;  the  anal  fin  is 
also  short,  but  more  developed  than  the  dorsal,  and  more  anterior ; 
the  ventral  fins  are  rather  far  advanced  forward,  although,  of  course, 
etill  abdominaL  The  relations  of  the  type  are  evidently  with  the 
fiunily  with  which  it  has  been  compared — i. «.,  the  osteoglossids ;  and 
the  importance  of  its  discovery  is  due  chiefly  to  this  affinity.  It  has 
been  claimed  by  several  observers  that  there  is  in  many  respects  a 
close  relationship  between  the  African  and  South  American  faunas, 
and  that  this  relationship  is  evidence  of  the  former  closer  connection 
of  the  two  continents ;  these  as  well  as  the  Australian  continent  frir- 
nish  not  a  few  proofe  that  they  have  derived  their  animal  inhabitants 
from  a  common  but  very  remote  primitive  source.  The  newly  dis- 
covered fish  furnishes  another  decided  argument  in  favor  of  the 
truth  of  this  view.  It  has  been  named  Pantodon  (in  allusion  to  the 
numerous  teeth)  BucMiolzL 

A  characteristic  type  of  fishes  of  the  Northern  Atlantic  is  exem- 
plified in  the  species  variously  called  ''  Sea-Wolf,''  '^  Wolf-fish,"  and 
"Cat-fish."  This  species  (the  Anarrhietu  ktpui  of  naturalists)  is 
common  to  both  sides  of  the  Atlantic,  and  is  well  known  in  con- 
nection with  its  powerful  jaws,  and  its  consequent  ability  to  wound 
and  otherwise  injure  fishermen.  The  other  species  of  the  genus 
have  been  involved  in  considerable  obscurity.  In  the  past  year, 
however,  Professor  Steenstrup  has  published,  in  Danish,  a  mono- 
graph of  the  genus,  in  which  he  has  demonstrated  that  in  the  ex- 
treme northern  seas,  and  especially  the  Greenland  waters,  no  less 
than  four  species  are  found,  which  represent  two  quite  distinct 
minor  types  or  subgenera,  one  (Anarrhicag  proper)  containing  two 
species  {A.  Itqms  and  A,  minor\  and  the  other  {Lycichthyt)  contain- 
ing also  two,  but  less  known  species  {A.  Uxtifrans  and  A.  denticw- 
htm). 

Among  the  contributions  to  knowledge  of  the  Ichthyic  faunas  of 
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various  countries,  probably  the  most  interesting  are  respectiyely  the 
monograph  of  the  fishes  of  the  Aralo-Caspio-Euxine  basin,  by  Pro- 
fessor Eessler;  the  Catalogue  of  the  Fishes  of  the  Bermudas,  by  Pro- 
fessor G.  Brown  Goode ;  and  the  summary  of  the  fishes  of  the  high 
mountainous  lake  of  Peru,  Titicaca,  by  Mr.  S.  Garman.  These  owe 
their  interest  to  the  isolated  positions  or  other  geographical  rela- 
tions of  the  regions  in  question. 

The  number  of  fishes  in  the  great  interior  basin  first  alluded  to  is 
unexpectedly  large,  considering  the  latitude  and  character  of  the 
surrounding  country ;  about  280  have  been  recognized  by  Profesfior 
Kessler.  Doubtless  the  most  interesting  development,  to  Americans 
at  least,  is  the  discovery  of  not  less  than  three  species  of  the  genus 
JScapharkynchus  (a  genus  belonging  to  the  sturgeon  family),  of  which, 
until  lately,  but  one  species  had  been  known,  and  that  a  familiar  in- 
habitant of  the  Mississippi  Valley. 

Nothing  of  a  special  interesting  or  novel  nature  has  been  published 
on  the  class  of  Amphibians. 

In  the  class  of  reptiles,  the  discovery  of  a  second  species,  or  at 
least  supposed  species,  ot  the  genus  JSphenodan,  or  EitUeria,  deserves 
notice.  The  genus  8phmodon  had  hitherto  only  been  known  to  con- 
tain one  species,  and  that  the  sole  existing  representative  of  a  former- 
ly richly  developed  order.  The  first  species  appears  to  be  confined  to 
Karewa  Island,  in  the  Bay  of  Plenty,  New  Zealand ;  and  the  second 
species  has  been  discovered  in  the  Brother  Island,  also  of  the  New 
iSealand  archipelago. 

In  Ornithology  quite  a  number  of  valuable  contributions  have  been 
made  to  the  morphology  and  taxonomy  o{  various  groups  by  Garrod, 
Eidder,  Coues,  and  others;  and  the  fiiunas  of  a  number  of  conntries 
have  received  attention  from  systematic  ornithologists. 

One  of  the  most  interesting  publications  on  classification  is  a  mon- 
ograph on  Chumis  and  its  relations,  by  Drs.  Eidder  and  Coues.  This 
genus  is  confined  to  the  southern  hemisphere,  where  it  is  represent- 
ed by  two  species;  one  found  at  the  extremity  of  South  America, 
etc.,  and  the  other  on  Eerguelen  Island,  etc.  The  afilnities  of  thia 
form  were  long  involved  in  much  doubt :  it  bad,  according  to  some, 
passerine  relations;  according  to  others,  gallinaceous  ones;  but,  in 
the  opinion  of  most  recent  ornithologists,  it  was  most  nearly  related 
to  the  plover-like  birds,  and  especially  the  genus  Mamatoptu.  It 
now  appears,  however,  from  the  investigations  of  Eidder  and  Coues, 
that  it  is  nearer  of  kin  to  the  gulls  than  any  other  birds;  but  that 
its  relations,  to  some  extent,  are  intermediate  between  the  plovers 
and  the  gulls.  The  authors  cited  have  therefore  recognized  it  aa 
the  type  of  a  primary  group  or  **  super-fimiily  '^  of  birds  under  the 
name  of  CTwmomorpha,  which  is  intercalated  between  the  Charadruh 
morpTuB  and  CeeoTnorpTuB, 

The  contributions  to  our  knowledge  of  the  avifaunas  of  regions 
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Lave  been,  as  has  been  the  wont  for  a  number  of  yean,  quite  multi- 
tudinooa.  Among  them  three  may  be  especially  enumerated  on  ac- 
count of  the  interesting  nature  of  the  regions  in  question,  as  well  as 
in  connection  with  a  certain  law  of  development  which  they  sug- 
gest: these  are  respectively  a  catalogue  of  the  birds  of  the  Galapa- 
gos Archipelago,  by  Mr.  Salvin;  a  descriptive  list  of  the  species  of 
the  Califomian  Guadelupe  Islands,  by  Mr.  Ridgway ;  and  an  article 
upon  the  parrots  of  the  Mascarene  Islands,  by  Professor  Newton. 

Mr.Osbert  Salvin,  in  his  memoir  "on  the  Avilkuna  of  the  Galapa- 
gos Archipelago,"  adds  much  to  the  information  previously  possessed 
of  the  birds  of  that  remarkable  group  of  islands.  These  islands  are 
about  fifteen  in  number,  and  are  clustered  under  the  equator  about 
600  miles  west  of  the  coast  oi  South  America.  They  are  remarkable 
for  the  number  of  peculiar  species  oi  birds.  Fifty-seven  are  now 
known  from  the  different  isUnda,  thirty-eight  of  which  are  peculiar 
to  one  or  more  of  them,  and  only  nineteen  (and  those  mostly  water- 
birds,  or  species  possessing  great  power  of  flight)  have  been  found 
elsewhere.  These  fifty-seven  species  represent  thirty -nine  genera, 
of  which  five  are  peculiar  to  the  islands,  seven  are  common  to  them 
and  the  contiguous  coast  of  America,  and  the  remaining  twenty- 
seven  are  types  of  wide  distribution.  The  entire  avi&una  is  a  strik- 
ing exemplMcation  of  the  modifications  concomitant  with  isolation 
and  peculiar  conditions. 

Mr.  Ridgway  ^8  article  ''on  the  Ornithology  of  Guadelupe  Island" 
was  "  based  on  notes  and  coUections  made  by  Dr.  Edward  Palmer." 
The  Guadelupe  Island  meant  is  situated  between  latitudes  28°  45' 
and  29*^  10'  north,  and  is  distant  about  220  miles  southwest  from 
San  Diego.  The  specieiT  known  are  but  few  in  number,  only  eleven 
land-birds  having  been  identified ;  and  of  these  only  eight  are  known 
from  specimens.  All  of  those  thus  knovrn  are  either  distinct  specifi- 
cally, or  as  varieties,  although,  as  was  of  course  to  be  expected,  they 
are  congeneric  with  and  near  allies  to  species  of  the  adjacent  main- 
land. 

The  extent  to  which  certain  groups  are  developed  under  excep- 
tional conditions,  and  tiieir  liability  to  extermination  on  the  intru- 
sion of  extraneous  agents,  have  been  well  exemplified  in  the  history 
of  the  Mascarene  Islands.  These  islands,  including  Mauritius,  Re- 
union, Rodriguez,  and  the  SeycheUes,  were  within  the  historical  pe- 
riod the  abode  of  some  remarkable  birds,  among  which  the  Dodo 
snd  the  Solitaire  were  the  most  conspicuous.  These  were  uncouth 
small-winged  birds  which  lived  on  the  ground  and  attained  a  large 
size,  and  this  development  was  doubtless  due  to  the  absence  of  car- 
nivorous mammals  or  other  formidable  enemies.  The  history  of 
their  extermination  is  familiar  to  naturalists;  but  it  is  not  so  well 
known  that  other  birds  haye  undergone  or  are  now  approaching  a 
similar  &te.    Some  of  these  were  also  imperfectly  endowed  with 
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power  of  flight.  One  group  thus  affected  has  been  lately  elucidated 
by  Messrs.  A.  and  E.  Newton  in  a  memoir  ^  on  the  Psittaci  of  the 
Mascarene  Islands."  It  appears  that  each  of  the  four  islands  of  that 
group  had  at  one  time  at  least  two  species  of  parrots,  among  which 
were  even  two  generic  types;  one  (NeeropgiUacus  roderieanus)  con- 
fined to  Rodriguez,  and  another  (LophopnUacus  mauritianui)  restrict- 
ed to  Mauritius.  These  two  are  now  known  only  from  their  fossil  re- 
mains—save that  in  one  case  (LophopriUaeus)  the  external  characters 
are  traceable  from  a  figure  made  by  an  old  Dutch  traveler.  The  other 
species  have  also  become  exterminated,  or  exist  in  diminished  num- 
bers. Thus  in  Mauritius  one  is  entirely  extinct,  and  another  exists 
in  decreased  numbers ;  from  Reunion  two  formerly  indigenous  spe- 
cies have  entirely  disappeared ;  in  Rodriguez  one  species  is  now  also 
entirely  extinct,  and  another  nearly  so ;  and  only  in  the  Seychelles 
Islands  are  the  two  species  found  in  any  number,  but  even  they  are 
receding,  and  apparently  doomed  to  the  fate  of  their  relatives. 

A  study  of  these  several  memoirs,  and  the  data  on  which  they  are 
based,  and  especially  a  comparison  of  the  measurements  of  the  in- 
sular species  thus  referred  to  with  those  of  continental  areas,  reveals 
the  fact  that  the  island  forms  have  at  least  a  decided  tendency  to 
abbreviation  of  the  wings  and  development  of  the  legs  in  proportion 
to  each  other  as  well  as  to  the  bill.  These  characteristics,  it  is  true, 
have  not  been  adverted  to  in  the  memoirs  enumerated ;  but  they  be- 
come evident  upon  a  comparative  examination  of  the  species  signal- 
ized by  them  and  allied  continental  ones.  The  restriction  of  the 
areas  and  the  paucity  of  carnivorous  enemies,  which  detract  from  the 
necessity  of  flight,  and  induce  the  greater  use  of  means  of  terrestrial 
progp-ession,  are  doubtless  the  determining*  causes  of  these  peculiari- 
ties. 

For  the  class  of  mammals  one  discovery  merits  special  mention, 
and  several  monographs  of  different  families  or  genera  of  special  in- 
terest have  been  published. 

The  order  of  Manotremea^  the  lowest  and  most  generalized  type  of 
mammals,  and  which  differs  in  the  most  marked  manner  from  all 
other  types  of  the  class,  has  hitherto  been  supposed  to  be  confined 
to  Australia  in  the  present  geological  epoch.  In  that  continent  it 
has  furnished  two  very  distinct  forms  or  representatives  of  distinct 
families —  Taehygloma^  or  Echidna^  and  Omithorhfpithui,  During  the 
past  year,  however,  the  collectors  of  Mr.  Bruijn,  of  Teraate,  obtained 
from  natives,  on  a  peak  of  the  Arfaks  called  Mickerbo,  in  the 
island  of  New  Guinea,  two  imperfect  skulls  of  a  manmial  which 
evidently  is  a  typical  member  of  the  family  Tachyghmdm,  This  has 
very  lately  (December  8, 1876)  been  described  by  Messrs.  W.  Peters 
and  G.  Doria  as  a  new  species  of  the  genus  Tachyghmu^  under  the 
name  T.  Bruijnii.  It  nevertheless  differs  markedly  from  the  T.  hya- 
Mz  and  T,  ietcws  of  Australia  in  the  much  more  elongated  and 
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nearly  uniformly  or  very  gradually  attenuated  and  decurved  roetrum^ 
as  well  as  in  the  contour  of  the  palate,  etc.  So  great  are  these  dif- 
ferences that  consistency  with  the  generally  accepted  canons  regu- 
lating generic  differentiation  among  the  mammals  necessitates  the 
expression  of  those  differences  in  nomenclature  by  special  generic 
designations,  and  the  newly  discovered  form  may  therefore  be  ap- 
propriately contrasted  under  the  name  Zaghtmu  (Za,  augmentative 
particle,  and  yKoma^  tongue)  Bru^nU^  with  the  previously  known 
Ta4ihygl(mu9  hyitrix  and  T€i^gloi8u$  tetonts.  The  Papuan  species  is 
very  much  larger  than  the  Australian  ones,  and  was  described  by 
the  natives  as  being  about  as  large  as  a  dog,  and  having  a  decided 
tail,  and  long,  harsh  fiir.  The  external  characters  therefore,  proba- 
bly, abo  contrast  with  those  of  the  Australian  animals.  The  species 
is  highly  esteemed  by  the  Papuans  as  food,  and  is  hunted  down  by 
dogs.  It  conceals  itself  in  small  caves,  and  must  be  either  rare  or 
difficult  to  catch,  as  the  hunters  of  Mr.  Bmijn  were  unable  to  obtain 
more  than  the  two  skulls  referred  to. 

Of  the  monographs  published  the  most  noteworthy  are  those  of 
Professor  Flower,  on  the  existing  species  of  Rhinoceros,  and  Mr.  J. 
A.  Allen,  on  the  existing  and  extinct  species  of  Bison  of  the  Ameri- 
can continent.  Mr.  Alston's  memoir  on  the  classification  of  the  Or- 
der of  Rodents  will  also  be  found  to  be  of  service. 

Having  thus  given  some  idea  of  the  principal  contributions  to  the 
knowledge  of  existing  vertebrate  faunas,  we  now  pass  to  the  con- 
nderation  of  a  few  of  those  elucidating  the  extinct  fkunas.  Our  re- 
stricted limits  permit  us  only  to  do  little  more  than  refer  to  those 
relative  to  the  animals  which  formerly  inhabited  the  countries  at 
present  embraced  within  the  limits  of  the  United  States.  These 
contributions  have  been  chiefly,  as  for  several  years  past,  by  Marsh, 
Cope,  and  Leidy. 

During  the  period  immediately  preceding  our  own,  the  terrestrial 
vertebrates  that  ranged  over  our  territories  were  essentially  the  same 
as  those  that  now  live  here ;  it  has  been  shown,  however,  that  on 
the  whole  the  mammals  at  least  were  larger  in  size.  This  was  first 
proved,  on  a  considerable  scale,  by  Professor  Baird,  and  recent  re- 
sults have  corroborated  his  conclusions.  In  1876  Mr.  J.  A.  Allen 
described,  firom  the  lead-bearing  regions  of  Illinois,  the  remains  of  a 
deer  and  wolf  analogous  respectively  to  our  recent  Cariacus  inrgmior 
ntu  and  CanU  lupus^  but  which  are  considerably  larger,  thus  confirm- 
ing the  generalizations  already  enunciated. 

In  the  Miocene  epoch  existed  a  fauna  quite  different  IVom  our  pres- 
ent one.  The  forms  that  then  flourished,  and  which  were  among  the 
most  characteristic  of  the  time,  apparently  died  out  with  that  epoch , 
without  leaving  any  lineal  descendants.  One  of  the  most  remark- 
able of  the  forms  of  the  Lower  Miocene  was  a  peculiar  type  of  mam- 
mals related  to  the  family  of  Rhinocerotids  of  the  present  time, 
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which  latter  are  now  confined  to  the  tropical  parts  of  the  so-called  Old 
World.  In  past  periods,  however,  that  family  was  well  represented 
within  the  present  boundaries  of  the  United  States ;  and  at  a  still 
more  remote  period — i.  e.,  in  the  Lower  Miocene — ^forms  related  to  the 
living  type,  but  which  were  differentiated  by  quite  distinct  charac- 
ters, and  which  were  very  closely  related  to  at  least  the  progenitors 
of  the  recent  Rhinocerotids,  existed  in  numbers  in  what  is  now  West- 
em  America.  This  type,  which  has  been  distinguished  as  a  &mily 
by  Professor  Marsh  under  the  name  of  Brontotheriids,  was  closely 
related  to  the  Rhinocerotids,  but  differed  in  details  of  dentition  and 
the  feet,  as  well  as  the  armature  of  the  head.  The  typical  q>ecies, 
at  least,  were  provided  with  horns,  arising  not  from  the  median 
line,  as  in  the  present  Rhinocerotids,  but  from  each  side  of  the  nose. 
The  brain  was  also  very  much  smaller  than  that  of  the  Rhinocero- 
tids of  the  present  epoch.  According  to  Professor  Marsh,  four  ge- 
neric types  can  be  recognized :  these  have  been  distinguished  under 
the  names  (1)  Menodus  or  Titanotheriutn^  (2)  Megaeeropij  (3)  Bronia- 
therium,  and  (4)  Diamodon.  These  are  again  combinable  into  two 
groups,  one  composed  of  the  first  and  second,  and  the  other  of  the 
third  and  fourth  genera.  All  the  known  remains  of  the  &mily  have 
been  obtained  from  east  of  the  Rocky  Mountains,  in  the  Lower  Mio- 
cene beds  of  Dakota,  Wyoming,  and  Colorado.  It  is  quite  possible, 
however,  if  not  probable,  that  the  family  is  identical  with  the  Chali- 
cotheriids  which  existed  at  nearly  the  same  period  in  India  as  well 
as  in  Europe. 

At  an  earlier  epoch  of  the  history  of  our  continent  (the  Eocene) 
existed  a  still  more  characteristic  type,  which  has  been  isolated  by 
Professor  Maish  as  even  a  distinct  order  of  Mammals,  under  tfac 
name  of  Dinocerata.  The  animals  so  distinguished  were  closely  re- 
lated to  the  Proboscideans  (elephants,  etc.),  but  of  a  much  more 
generalized  type ;  like  them,  they  had  columnar  legs  and  pentadac- 
tyle  feet,  but  the  articulations  of  the  tarsals  and  carpals  severally 
with  each  other  and  with  the  proximal  segments  of  the  limbs  were 
quite  different.  These  animals,  like  the  Brcntatkeriidm^  were  also 
distinguished  by  their  formidable  armature ;  some  of  them,  at  least, 
are  believed  to  have  had  as  many  as  three  pairs  of  horns — ^two  frcHital, 
two  supraorbital,  and  two  nasal.  They  were  moreover  provided  with 
very  large  and  trenchant  or  sabre-like  canines;  the  incisors  were 
rudimentary,  or  entirely  obsolete ;  the  molar  teeth  were  very  small ; 
the  brain  was  still  smaller  than  in  the  BroTUotherium^  although  the 
animals  were  in  some  cases  at  least  as  largo  as  elephants.  All  the 
certainly  known  representatives  of  this  group  have  been  found  in 
the  Eocene  beds  of  Wyoming. 

During  the  same  epoch  in  North  America  lived  another  pecul- 
iar type,  and  which  has  also  been  distinguished  as  a  special  or- 
der of  mammals  by  Professor  Marsh  under  the  name  THUodanCia, 
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These  forms  have  quite  a  characteristic  combination  of  characters : 
the  skull  of  the  known  species  has  superficial  resemblance  to  that 
of  a  bear;  the  incisor  teeth  were  much  like  those  of  rodents,  being 
two  in  number  in  each  jaw,  and  apparently  reproduced  by  gradual 
growth  from  their  bases ;  the  molars  resembled  those  of  the  pachy- 
derm ungulates;  the  feet  were  pentadactyle ;  the  scaphoid  and 
lunar  were  separate  from  each  other;  the  digits  provided  with 
claws.  This  unusual  combination  of  characters  can  not  be  recon- 
ciled with  the  accepted  diagnostic  marks  of  any  of  the  existing  or- 
ders ;  and  either  the  generally  admitted  definitions  or  the  orders  of 
the  present  age  will  have  to  be  modified  to  include  these  extinct 
forms,  or  the  forms  thus  left  must  remain,  as  indicated  by  Professor 
Marsh,  as  representatives  of  a  distinct  order.  The  brain,  as  in  the 
Dmocerata,  was  very  small  in  comparison  to  the  bulk  of  the  animal, 
although  (as  might  have  been  premised  from  the  size  of  the  animal) 
much  larger  in  proportion  than  in  the  latter.  The  species  known 
were  smaller  animals  than  those  of  the  group  just  noticed,  the  best 
known  species  of  TtUotheriwn  being  only  about  half  or  two  thirds 
the  size  of  the  common  South  American  tapir. 

In  the  same.  Eocene  period,  and  perhaps  contemporary  with  the 
kst,  lived  a  horse-like  animal  of  a  still  more  generalized  type  than 
any  of  those  which  had  previously  been  made  known.  This  animal 
was  about  as  large  as  a  fox,  but  somewhat  more  robust  in  its  pro* 
portions ;  the  feet  had  well-developed  digits — four  in  front ;  behind, 
three  perfect,  and  a  fourth  (^*  fifth  ")  rudimentary  metatarsal ;  the  ra- 
dios and  ulna  in  the  fore  limb,  and  the  tibia  and  fibula  in  the  hind, 
were  distinct  and  well  developed.  The  type  so  distinguished  has 
been  named  EoMppui  by  Marsh,  and  two  species  have  been  recog- 
nized :  it  belonged,  apparently,  to  the  family  of  Orohippidaj  and  prob- 
ably was  the  nearest  relative  to  the  progenitors  from  which  have 
descended  the  modem  equine  mammals. 

Contemporary  with  these,  and  identifying  their  geological  horizon, 
was  an  animal  whose  remains  have  been  identified  both  by  Marsh 
and  Cope  with  the  genus  Coryphodon,  long  known  by  imperfect 
fragments  from  the  Lower  Eocene  beds  of  Europe.  The  more  per- 
fect remains  found  in  this  country  prove  that  the  animal  was  a  gen- 
eralized perissodactyle  ungulate  of  peculiar  fiunily,  with  five  digits, 
and  not  at  all  nearly  related  to  the  living  Tapirids  or  the  allied 
Lophiodontids,  as  has  been  generally  supposed. 

The  manmials  of  the  Eocene  are  the  earliest  of  the  higher  types 
of  the  class  that  have  yet  been  discovered:  between  them  and  those 
of  the  Trias  a  great  blank  intervenes,  representing  an  enormous  period, 
and  deposits  of  vast  thickness,  which  have  yielded  up  to  the  pres- 
ent time  no  certainly  identified  remains  of  mammals,  although,  of 
coarse,  they  must  have  been  living  during  the  whole  of  that  epoch. 
The  conditions  of  life  were  very  favorable,  however,  for  the  develop- 
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ment  of  reptile  life,  and  representatiyes  of  that  class  were  the  mon- 
archs  of  the  time. 

The  Cretaceous  epoch  in  this  country,  as  in  Europe,  was  distin- 
guished by  the  great  development  of  certain  peculiar  reptiles. 
Among  these  the  most  characteristic  and  strange  in  many  respects 
were  the  PUrodaetylea^  or  Flying  Lizards.  Not  long  ago  these  were 
supposed  by  some  not  to  have  lived  in  America,  but  now  quite  a 
number  of  forms  have  been  discovered  in  this  country.  Among 
these  were  some  distinguished  from  the  forms  previously  known 
from  Europe  by  the  absence  of  teeth,  and  with  this  condition  were 
co-ordinated  other  characters :  these  animals  have,  therefore,  been 
distinguished  under  the  name  Pteranodon^  and  even  presented  as 
the  representatives  of  a  suborder  (PteranodanHa)  distinct  from  other 
pterosaurians,  which,  as  tooth-bearing  animals,  must  then  be  con* 
trasted  under  the  name  ^^  Pterodontia." 

From  certain  strata  of  the  Tenitory  of  Montana,  whose  age  has 
been  disputed.  Professor  Cope,  in  a  recent  expedition  to  that  region, 
has  obtained  numerous  species  of  reptiles,  especially  of  the  order  of 
Dinosaurians.  Some  of  these  were  of  large  size,  and  among  them 
were  apparently  carnivorous  as  well  as  herbivorous  species. 

In  a  still  earlier  age  of  the  secondary  epoch,  in  widely  separated 
parts  of  the  world,  a  remarkable  group  of  reptiles  existed,  which 
were  characterized,  according  to  Owen,  by  teeth  resembling  those 
of  typical  mammals,  in  that  they  had  **  incisors  defined  by  position^ 
and  divided  from  the  molars  by  a  large  laniariform  canine  on  each 
side  of  both  upper  and  lower  jaws,  and  the  lower  canine  crossing  in 
front  of  the  upper,  as  in  mammalia."  The  earliest  described  remains 
of  any  representatives  of  the  group  were  made  known,  but  without 
appreciation  of  their  systematic  relations,  by  Russian  naturalists,  and. 
were  found  in  certain  deposits  in  Russia  that  have  been  referred  to 
the  Permian  age.  In  1876  Professor  Owen  further  elucidated  the  af- 
finities of  the  group,  and  described  a  considerable  number  of  species 
from  rocks  of  South  Africa  which  have  been  assigned  to  the  Triassic 
epoch.  These  have  been  grouped  into  two  sections  or  families — 
Binarialia,  characterized  by  the  external  nostrils  being  divided  by  a 
narrow  partition,  and  Mononarialia,  distinguished  by  the  external 
nostrils  being  single  and  undivided.  To  this  group  of  Theriodontia 
has  also  been  referred  a  form,  described  by  Professor  Leidy,  froiu 
Prince  Edward's  Island. 
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BOTANY. 

By  W.  G.  FAKLOW,  M.D., 
Pbotbmob  or  Botaitt,  Habtasd  Collbas. 

Although  the  present  yesr  has  not  been  marked  by  any  brilliant 
diflcovery  in  Tegetable  morphology  or  physiology,  it  has  been  pro- 
dactire  in  descriptiye  works,  and  in  experiments  which  have  proved 
Talnable  as  confirming  what  was  known  or  previously  suspected, 
rather  than  as  tending  to  reyolntionize  previous  ideas. 

DESCRIPTIVE  BOTANY. 

Among  the  descriptiye  works  bearing  more  directly  on  the  flora 
of  the  United  States  must  be  mentioned  the  first  volume  of  the 
**Bota]iy  of  Califoniia,"  published  by  the  geological  survey  of  that 
state,  aided  by  contributions  from  private  sources.  This  volume 
includes  the  Pdypetala  by  Professor  W.  H.  Brewer  and  Mr.  Sereno 
Watson,  and  the  OamopetakB  by  Professor  Asa  Gray.  The  volume, 
except  that  it  is  without  illustrations,  resembles  in  form  the  ^^  Botany 
of  the  Clarence  King  Expedition,"  by  Mr.  Watson.  Another  contri- 
bution to  the  botany  of  the  western  country  is  the  "  Flora  of  South- 
western Ck)lorado,"  by  T.  8.  Brandegee,  reprinted  from  Hayden's  ^*  Bui- 
letm  of  the  Geologiod  and  Qeographical  Survey  of  the  Territories," 
YoL  IL,  No.  8.  To  this  pamphlet  Professor  Asa  Gray  and  Dr.  Engel- 
mann  have  contributed.  In  the  ^  Proceedings  of  the  American  Acad- 
emy of  Arte  and  Sciences,"  January  6th,  1876,  is  a  pai)er  by  Professor 
Gray,  in  which  he  describes  a  number  of  new  American  species,  and 
gives  a  synopsis  of  Ammcan  MfmuU.  In  the  "  Transactions  of  the 
Academy  of  Science  of  St  Louis"  Dr.  George  Engelmann  has  pub- 
lished two  valuable  papers.  The  first,  **  Notes  on  Agave,"  Decem- 
ber, 1875,  but  reprinted  at  a  later  date,  contains  a  description  of 
species  of  that  genua,  thirteen  of  which  occur  in  the  United  States. 
The  second  article  is  a  revision  of  the  ^*  Oaks  of  the  United  States." 
A  series  of  plates  of  American  fiowering  plants,  by  Isaac  Spngue, 
vith  descriptions  by  Professor  G.  L.  Goodale,  is  announced  to  ap- 
pear at  the  close  of  the  year.  Descriptions  of  new  American  Mtuci 
and  Mepatiem^  by  C.  F.  Austin,  have  been  published  in  the  Bulletin  of 
the  Torrey  Club ;  and  new  species  of  American  fungi  have  been 
described  by  J.  B.  Ellis,  Charles  H.  Peck,  W.  R.  Gerard,  Rev.  M.  J. 
Berkeley,  M.  C.  Cooke,  and  Baron  Yon  Thfimen,  in  the  Bulletin  of  the 
Torrey  Club  and  Grevillea.  New  species  of  American  Algee  have  been 
described  by  Professor  J.  E.  Areschoog  in  the  BotanUka  Ifoti$er. 
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The  two  most  important  works  on  the  phanerogams  of  foreign 
countries  have  been  the  second  volume  of  the  ^^  Genera  Plantamm,'' 
by  Bentham  and  Hooker,  which  contains  the  genera  of  OamopeUdmj 
and  the  second  volume  of  the  "  Flora  of  British  India,"  by  Dr.  J.  D. 
Hooker.  In  French  there  has  been  a  monograph  of  the  Bimiem  by 
Decaisne,  and  continuations  of  the  Primitia  Monographia  JBoscarum 
by  Cr^pin.  In  addition,  there  have  been  numerous  less  important 
contributions  to  our  knowledge  of  different  genera  and  orders  which 
we  can  not  particularize  in  the  present  connection. 

The  leading  works  on  descriptive  cryptogamy  have  been  a  third 
volume  of  the  '^  Species,  Genera,  et  Ordines  Algarum,"  by  Professor 
J.  G.  Agardh,  of  Lund,  in  which  he  gives  a  review  of  the  FloriditB^ 
but  does  not  acknowledge  the  results  of  recent  researches  in  arrang- 
ing his  classification ;  and  *<  Notes  Algolo^^ques,"  by  Gustave  Thuret, 
edited  by  Dr.  Edouard  Bomet,  the  first  fasciculus  of  which  has  ap- 
peared. The  plates  of  the  latter  work  deserve  great  commendation. 
Descriptions  of  new  fungi  and  lichens  are  contained  in  numuous 
short  papers  scattered  through  the  different  journals.  Among  the 
more  curious  fungi  are  two  genera,  Kdkhbrennera  and  MtteChoaniUeB, 
described  by  Berkeley  in  the  Jimnud  of  Botany. 

EXPEDITIONS. 

During  the  present  year  a  report  on  the  botany  of  Ejergaelen 
Island  was  made  by  Dr.  J.  £.  Kidder  in  the  Bulletin  of  the  United 
States  National  Museum.  The  report  showed  interesting  additions 
to  the  flora  of  that  island,  including  phanerogams  as  well  as  crypto- 
gams. The  reports  of  different  British  botanists,  Berkeley,  Dickie, 
Eaton,  and  others,  on  the  collections  made  by  the  British  Transit 
Expedition,  have  been  partially  pubHshed  in  English  journals,  but 
have  not  as  yet  been  collected  into  one  volume. 

VEGETABLE  HISTOLOGY  AND  CELL  8TRUCTURK 

The  structure  of  the  cell  has  been  discussed  by  Strassbuiger  in 
*'Ueber  Zellbildung  und  Zelltheilung."  A  reply  to  Strassbuiger 
was  made  by  Professor  Auerbach  in  an  article  entitied  ^  Zelle  und 
Zellkem,"  published  in  Cohn^s  Beitrdffe  tur  Biologie  der  P/kmeen, 
Auerbach  maintained  that  the  cell  nucleus  consists  of  a  fluid 
which  in  time  surrounds  itself  with  a  wall,  and  which  later  contains 
a  number  of  nucleoli.  Strassburger  in  his  work  attacks  this  view  of 
the  nature  of  the  nucleus,  and  says  that  *'  Auerbach  has,  at  any  rate, 
considered  the  vacuoles  which  form  in  the  nuclei  as  the  nuclei 
themselves.^'  Aueri>ach  rather  acrimoniously  replies  to  this,  and  the 
contest  seems  to  be  one  relating  rather  to  the  use  of  certain  techni- 
cal terms  than  to  a  matter  of  fact.  In  Pringsheim's  JahrbSi/chtT 
Tschitstiakoff  has  published  an  article  on  the  structure  of  the  cell. 

In  the  AnndUi  de$  Seieneea  have  appeared  a  second  memoir  by 
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Professor  Dachartsre,  entitled  ^'  Observations  snr  les  Bulbes  des  Lis," 
and  a  "  M^moire  snr  I'Anatomie  de  Pficorce,"  by  Julien  Yesqne,  in 
which  the  stnictuie  of  the  bark  is  considered  at  considerable  length, 
without,  howeTer,  adding  much  to  our  knowledge  in  the  way  of 
newly  diacovered  &ct».  In  the  Beteamche  Z&Uung  BoUe  has  given 
an  account  of  the  ^^  Terminal  Growth  of  the  Angiospermous  Root- 
cap,*'  and  Dr.  Reuther  an  account  of  the  "Development  of  the 
Flower."  In  the  same  journal  Graf  Solms-Laubach  describes  the 
development  of  the  flowers  of  Bntffmanna  ZippeUij  BL,  and  AriiUh 
lochia  ClematitUy  L.  In  Pringsheim's  JahrbueKer  Reinke  treats  of 
the  oigans  of  **  Secretion  of  Leaves,"  especially  those  found  on  the 

teeth. 

INSECTIVOROUS  PLANTS. 

Since  the  appearance  of  Darwin's  book  on  this  subject,  several 
observers,  among  whom  is  Professor  Rees,  have  published  results 
confirming  Darwin^s  experiments  with  regard  to  Dro%era^  and  Mr. 
Francis  Darwin  has  published  (Quart«rZy  Journal  of  Microtcopictd 
Science^  July)  1876)  some  details  of  the  process  to  which  his  father 
applied  the  name  of  aggregation,  in  Drotera  rotwuUfolia.  With 
reference  to  the  digestive  powers  of  DumaOj  Dr.  Fraustadt  has 
made  a  careful  study  of  the  anatomy  of  its  vegetative  organs.  The 
attention  of  botanists  has  more  especially  be^  turned  of  late  to  the 
digestive  power  of  the  SarraemuBj  or  pitcher-plants,  concerning 
which  on  article  appeared  in  Barper^i  Magagme  from  the  pen  of  Mrs. 
Mary  Treat  Mr.  Burgess  reported  at  a  meeting  of  the  Natural 
Htstoiy  Society  in  Boston  that  he  had  found  that  the  lip  of  the  leaf 
of  Sarraeenia  purpyrea  secreted  sugar.  M.  Casimir  de  Candolle,  in 
a  paper  in  the  OenetM  AreMvee  des  J8eienee$  Phffsiqtses  et  Naturdlesy 
doubts  whether  the  animal  matter  caught  by  the  leaves  of  IHonaa 
is  utilized  by  them. 

VEGETABLE  PHYSIOLOGY. 

Mr.  Francis  Darwin  read  before  the  linneean  Society  of  London  a 
paper  on  the  "  Hygroscopic  Mechanism  by  which  certain  Seeds  are 
enabled  to  bury  themselves  in  the  ground."  The  hygroscopic  twist- 
ing of  the  awn  on  certain  seeds  he  considers  owing  to  the  power  of 
torsion  in  the  individual  cells.  Professor  Asa  Gray,  in  the  Natural' 
vt,  gives  an  account  of  some  peculiar  qualities  of  certain  Borragina- 
ceotts  seeds.  The  ** Influence  of  Light  on  the  Color  of  Flowers" 
has  been  the  subject  of  some  experiments  by  Askenasy,  who  comes 
to  the  conclusion  that  in  the  majority  of  cases  ci  plants  g^own  in 
the  dark  the  flowers  are  of  the  normal  color.  In  the  Botaniseho 
ZeUung  Reinke  has  a  long  article  on  the  growth  of  plants.  In  a 
later  number  of  that  journal  Sachs  complains  that  Reinkc's  method 
is  borrowed  directly  from  that  pursued  at  WUrzburg. 

8* 
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CRTPTOGAMY ;  HIGHER  CRYPTOGAMS. 

During  the  year  the  attention  of  botanists  has  been  more  particii- 

larly  drawn  to  the  Hepatiea  than  to  any  other  portion  of  the  higher 

cryptogams.    Prantl  and  Leitgeb  have  frequently  discussed  the 

subject  in  the  journals  and  society  meetings,  but  have  not  published 

articles  of  any  length.    In  ferns,  the  deyelopment  of  the  prothaUus 

of  the  Cyathea  has  been  studied  by  Dr.  Bauke.    Dr.  Stahl,  of  Stras- 

burg,  describes  the  production  of  protonemata  from  the  sporogo- 

nium  of  mosses. 

LICHENS. 

In  a  morphological  point  of  view,  very  little  has  been  done  with 
this  group  during  the  year.  The  discussion  of  the  Schwendener 
theory,  -which  for  the  last  few  years  has  been  very  animated,  has 
somewhat  subsided.  Winter  has  made  contributions  to  the  knowl- 
edge of  the  crustaceous  lichens  in  the  case  of  the  genus  Spharom- 

phale, 

FUNGI. 

In  this  department  great  activity  has  prevailed,  both  in  the  de- 
scriptions of  new  species,  which  have  been  limited  principally  to 
pamphlet  articles,  and  in  investigations  with  regard  to  the  develop- 
ment of  the  different  oilers.  The  absorbing  topic  has  been  the  fer- 
tilization, by  means  of  a  carpogone,  of  certain  species  of  Goprinvs, 
which  was  supposed  to  be  the  key  to  the  development  of  all  the 
Hymenomyeetes,  In  1874  Recs  announced  the  discovery  of  a  carpo- 
gone in  CoprintUj  and  was  soon  confirmed  by  Van  Tieghem,  of  Paris, 
in  the  Camptes-Benduiy  February,  1879.  A  short  time  afterward, 
however.  Van  Tieghem  reported  in  the  Comptei-Bendtu  that  he  had 
been  wrong  in  supposing  that  what  he  considered  the  tpermatia 
were  the  male  organs,  as  he  had  found  subsequently  that  they  ger- 
minated, and  were  consequently  a  form  of  stylospores.  During  the 
present  year  the  discussion  has  been  continued  by  Rees,  Brefeld, 
and  Van  Tieghem  in  the  Batanisehe  Zeitung  and  Compte9-Rendm ; 
and  Van  Tieghem  and  Brefeld  both  now  believe  that  what  was  sup- 
posed to  be  a  carpogone  in  Ccprinvs  has  nothing  to  do  with  sexual 
reproduction.  Van  Tieghem  goes  farther,  and  hints  that  the  so- 
called  reproduction  by  a  carpogone  is,  in  most  of  the  Ascomycetes^  an 
entirely  asexual  process,  judging  by  his  observations  on  Ch<gtomwmj 
which  are  not  yet  published  in  full.  Brefeld  denies  the  existence 
of  any  group  of  Ca/rpotporea  as  described  by  Sachs,  founding  his 
statement  on  the  fact  that  in  a  new  species  of  MartiereUa,  which 
belongs  undoubtedly  to  the  ZygomyeeteSy  a  carposporic  fruit  is  de- 
veloped. In  the  Annalei  des  Scienees,  Comu  gives  in  detail  his  **  Ob- 
servations on  tlie  Germination  of  Spermatia,''  which  he  thinks  can 
not  be  considered  male  organs.  Dr.  Hermann  Bauke  has  studied  tho 
development  of  certain  pycnidia,  and  finds,  as  Tulasne  has  already 
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saggeetedj  that  they  are  Gdmply  conditions  of  species  of  P^enamy-  * 

ceUi, 

VEGETABLE  PATHOLOGT. 

Lot  the  Bulletin  of  the  Bussey  Institution  are  articles  on  the  effects 
of  Ftnnoffo  $aUeina  on  orange  and  lemon  trees  in  California,  on  the 
lUsease  of  grape-Tines  in  America  caused  hy  Pertmotpora  fnUcola^ 
and  on  the  ^  black  knot "  of  plum  and  cherry  trees.  Mr.  Charles  H. 
Peck,  in  the  Proceedings  of  the  Albany  Institute,  has  a  paper  on 
diseases  of  the  Black  Spruce.  The  potato-rot  fungus  was  the  sub- 
ject of  a  communication  made  by  Professor  De  Bary,  of  Stnsburg, 
to  the  Royal  Agricultural  Society  of  Great  Britain.  He  calls  in 
question  the  statements  of  Worthington  G.  Smith  that  he  had  dis- 
covered the  oospores  of  Per(mo9pcTa  infeitans,  the  fungus  causing 
the  rot,  but  thinks  that  the  so-called  oospores  may  belong  to  a  new 
species  of  Pifthktmy  which  he  calls  I^fthium  texaru,  De  Bary  makes 
Peranospara  infesta-M  the  type  of  a  new  genus,  which  he  calls  Phy- 
tophthora.  On  the  other  hand,  Mr.  Smith  replies  by  an  article  in 
the  Gardener's  Chronicle  that  he  has  watched  the  germination  of  the 
oospores,  and  finds  that  they  reproduce  the  Peronoipora.  The  ques- 
tion can  hardly  be  settled  satisfiictorily  until  some  competent  per* 
Bon  shall  confinn  the  Tiews  expressed  by  one  aide  or  the  other. 

ALGiSL 

In  the  BoUmuche  ZeUung  Cienkowski  describes  the  palmeDoid  state 
of  a  species  of  Stigeodonkun.  Reinke,  in  Pringsheim's  Jahrbueher, 
and  Rostafinsky  describe  the  apical  growth  of  the  Fueaeea,  find- 
ing that  some  genera,  as  Sargeutum,  have  a  single  terminal  cell, 
vhile  other  genera,  as  Fueus,  do  not.  Sachs,  in  Flora,  has  some 
ciuioua  obserrations  on  the  forms  which  zodspores  assume  in  water, 
which  he  ascribes  to  the  mechanical  action  of  currents  rather  than 
to  a  vital  movement.  In  the  BeUrdge  eur  BiohgU  Cohn  has  some 
remarks  on  the  organization  of  zodspores. 

BACTERIA. 

Of  the  almost  numberless  articles  on  Bacteria  which  have  appear- 
ed during  the  year,  those  by  Bastian  are  almost  the  only  ones  in 
which  the  theory  of  spontaneous  generation  is  still  maintained.  By 
far  the  majority  of  writers  believe  that  bacteria  as  well  as  all  other 
plants  come  from  preriously  existing  germs,  and  the  object  on  the 
part  of  the  botanists  has  been  to  trace  the  development  of  some  one 
species.  This  has  to  a  certain  extent  been  done  by  Cohn  in  an 
article  in  the  BeUrdge  mr  Biologie  der  Pftamen,  in  which  he  gives  an 
account  of  the  fonnation  of  spores  of  BacUhu  subtUU,  Cohn  main- 
tains that  he  has  proved  that  the  bacterial  form  which  appears  in 
fluids  which  have  been  boiled  is  not  Bacterium  Termo,  but  always  a 
BadUuij  to  which  he  gives  the  name  of  BaeiUtts  euUUU.    Bacterium 
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Termo  loses  its  germinating  power  by  boiling,  while  BadUus  n^tQU 
does  not.  Dr.  Eoch,  in  the  Beitrdge  sntr  Biohffie^  also  gives  an  account 
of  the  discovery  of  spores  in  BadUus  anthracis^  a  bacterial  form  found 
in  inflammation  of  the  spleen.  Among  the  more  interesting  species  of 
bacteria  studied  during  the  year  is  Baeterium  rubeteeM^  formerly  con- 
sidered an  alga,  and  called  Cryptoeaecus  rat&us.  Attention  was  first 
called  to  this  species  in  the  Quarterly  Journal  of  Miero9oopieal  Seisnee 
by  Professor  Lankaster,  and  more  recently  Cohn  has  written  on  the 
subject.  These  two  writers  do  not  agree  as  to  the  presence  of  cilia 
in  certain  conditions  of  this  species.  Observers  of  bacteria  have 
often  been  troubled  by  the  admixture  of  different  species  in  the 
same  fluid.  To  obviate  this  diflculty,  Dr.  Salowonsen,  of  Copenha- 
gen, places  his  nourishing  fluid  in  capillary  tubes.  If  different 
species  are  produced  they  will  appear  in  different  parts  of  the  tube, 
which  can  be  broken  at  any  desired  point  and  a  drop  of  fluid  ob- 
tained. 

DISTRIBUTION  AND  VARIATION  OF  PLANTS. 

In  an  interesting  article  in  the  AnnaUs  de$  8dmee%^  M.  Charles 
Contejean  shows  the  important  influence  which  the  chemical  nature 
of  the  soil  exercises  on  plants.  He  finds  that  plants  may  be  divided 
into  well-marked  groups,  according  as  they  are  affected  by  differ- 
ent chemical  ingredients  of  the  soil.  He  distinguishes  two  floras — 
a  maritime,  including  plants  which  require  salt,  and  terrestrial, 
which  can  not  endure  a  soil  containing  salt.  The  terrestrial  flora  is 
divided  into  calcicoles,  or  plants  requiring  a  calcareous  soil ;  calcifb- 
ges,  which  avoid  it ;  and  indifferent  plants,  which  are  neutral  toward 
it.  Each  of  these  four  divisions  is  subdivided  into  xerophiles, 
plants  preferring  dryness,  and  hygrophiles,  preferring  a  damp  soil. 
M.  Naudin,  in  an  article  on  disordered  variation  of  hybrid  plants, 
mentions  the  case  of  a  hybrid  of  Laetuea  vtroM,  and  a  variety  of  the 
common  lettuce.  This  hybrid  did  not  show  any  tendency  to  vary, 
and  M.  Naudin  maintains  that  a  hybrid  is  nothing  but  a  sort  of  liv- 
ing mosaic;  each  portion  of  which  is  reclaimed  by  the  parent  species. 

NECROLOGT. 

Leopold  Fuckel  died  at  Vienna,  May  8th,  while  returning  from  a 
journey  to  Italy.  He  was  for  many  years  an  apothecary  at  Oestrich, 
on  the  Rhine,  and  is  known  for  his  mycological  writings,  and  his 
published  collection  of  fung^  entitled  '*  Fungi  Rhenani." 

Adolphe  Brongniart  died  at  Paris,  February  18th.  He  was  bom 
January  11th,  1801,  and  in  1884  was  chosen  member  of  the  Academy. 
He  was  the  first  fossil  botanist  of  his  time,  and  was  employed  upon 
an  extensive  work  on  fossil  plants  at  the  time  of  his  death. 
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AGRICULTURE  AND  RURAL  ECONOMY. 

Bt  Paor.  W.  O.  ATWATBR. 

SXPERIMENT    STATIONS. 

Evropean  AgrieuUwM  EtpermAU  StaHons.—'Bj  far  the  lai^gest  part 
of  tiie  inyestigations  made  at  present  in  agricnltnral  science  comes 
from  the  agricnltaral  experiment  stations.  These  institutions  are 
indigenonB  in  Qermany.  The  first  one  was  founded  in  Moeckem, 
m  Saxony,  in  1853.  Smce  that  time  scarcely  a  year  has  passed 
without  seeing  new  stations  founded  in  Qennany  or  other  parts  of 
Europe.  In  1875  there  were,  as  appears  from  statements  in  the 
Landtoirth9chqftlielun  VerauchB-StatUmen^  the  organ  of  the  German 
stations,  some  40  in  the  Qerman  Empire,  of  which  Prussia  had 
21,  Baxony  6,  Bavaria  4,  Baden  2,  and  Wtlrtembe^,  Baxe-Weimar, 
Mecklenbuig-Sohwerin,  Hesse-Darmstadt,  ^unswick,  Anhalt,  and 
AIsace-Lozraine  1  each.  Of  the  other  European  countries,  the  Au»- 
trio-Hongarian  Empire  had  6,  Italy  12,  France  and  Switzerland  2, 
and  Russia,  Belgium,  and  Holland  1  institution  each,  which  could 
he  technically  called  experiment  stations.  Besides  these  dxty-five 
experiment  stations,  there  were  some  twenty-five  laboratories  and 
other  establishments,  supported  by  agricultural  schools,  societies,  or 
private  individuals,  and  occupied  with  researches  in  agricultural 
science. 

It  is  nort  easy  to  determine  exactly  the  number  of  experiment  sta- 
tions in  active  operation  in  Europe  at  the  date  of  the  present  writ- 
ing-—the  close  of  1870.  That  the  number  has  increased  very  consid- 
erably during  the  year  is  evident  from  data  gathered  from  a  number 
of  European  agricultural  and  scientific  journals  and  reports  of  sta- 
tions, which  make  the  number  essentially  as  follows :  German  Em- 
pire^SO;  Austrio-Hungarian Empire,  7;  Belgium, France,  Switzerland, 
and  Russia,  2  each ;  Italy,  18 ;  and  Holland,  1— making  79  in  all,  be- 
sides nearly  thirty  laboratories  not  technically  experiment  stations, 
but  whose  work  is,  entirely  or  in  part,  the  same  as  that  of  the  sta- 
tions prc^r.  Some  of  the  latter  class  are  vety  well  supported  and 
effident.    Among  these  may  be  mentioned  the  following : 

*^  The  private  laboratory  and  farm  of  Boussingault,  at  Bechelbronn, 
near  Stiasbnrg,  in  Aleatia,  dating  back,  as  a  source  of  most' valuable 
agricultural  investigations,  to  the  year  1885." 

"•  The  private  laboratory  and  experimental  grounds  of  John  Bennet 
Lswes,  Rothamstead,  England,  where,  with  the  co-operation  of  Dr. 
J.H.  Gilbert,  a  vast  number  of  admirable  field  and  stall  experiments 
have  been  carried  on  since  1845,  at  an  annual  cost  of  some  $15,000. 


^  I 
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The  lal)oratory  and  experimental  grounds,  with  an  endowment  fund 
of  £100,000  sterling,  have  been  placed  in  trust  by  Mr.  Lawes,  to  re- 
main forever  devoted  to  the  investigation  of  agricultural  science.'* 

The  laboratory  of  the  Royal  Agricultural  Society  of  England,  un- 
der the  direction  of  Dr.  Voelcker,  at  London.  Dr.  Voelcker  receives 
£300  sterling  salary,  £800  for  investigations,  and  fees  for  analyses, 
which  number  some  700  annually.  This  work  has  been  going  on 
for  over  twenty  years. 

Each  one  of  the  larger  universitfes  and  agricultural  academies  of 
Germany  has,  among  its  institutions  for  scientific  research,  one  or 
more  laboratories  devoted  to  investigations  in  agricultural  science. 
In  these  some  of  the  most  noted  of  the  (German  investigators  are  em- 
ployed. Twelve  universities  and  three  higher  agricultural  schools 
in  Russia  make  similar  though,  at  present,  less  generous  provision 
for  agricultural  research. 

It  was  only  a  very  brief  time  after  Italy  was  freed  from  papal  rule, 
and  united  under  the  liberal  government  of  Victor  Emanuel,  that  steps 
were  taken  toward  the  promotion  of  its  most  important  material  in- 
terests by  the  establishment  of  agricultural  experiment  stations  on 
the  German  plan.    Some  thirteen  are  now  in  operation  there. 

Among  the  means  adopted  by  the  €krman  government  for  pacify- 
ing and  improving  the  condition  of  the  province  of  Alsace-Lorraine, 
lately  acquired  from  France,  were  the  establishment  of  a  university 
at  Straeburg  and  an  experiment  station  at  Ru&ch. 

Mrperimmt  Statiom  in  the  United  States.  —  The  Bussey  Institution 
of  Harvard  University,  though  not  an  experiment  station  in  name, 
continues  to  show  itself,  under  the  direction  of  Professor  Storer,  a 
very  efficient  and  useful  one  in  fact.  The  first  volume  of  its  Bul- 
letin— a  work  of  some  470  large  and  closely  printed  pages — ^has 
been  completed  during  the  past  year,  and  gives  accounts  of  a  large 
amount  of  work,  as  scientific  and  thorough  as  it  is  unostentatious. 

The  last  report  of  the  Connecticut  Board  of  Agriculture  contains 
a  ^*  Preliminary  Report "  of  a  part  of  the  first  year's  work  of  the  Con- 
necticut Agricultural  Experiment  Station,  which  shows  that  this,  the 
first  institution  of  the  sort  in  this  country,  is  commencing  what  prom- 
ises to  be  a  successfiil  career.  Its  chief  attention  thus  far  has  been 
given  to  the  subject  of  commercial  fertilizers,  though  investigations 
of  more  abstract  questions  in  agricultural  science  are  in  progress. 

The  example  of  Connecticut  seems  to  bid  Mr  to  be  followed  in  a 
number  of  the  other  states  of  the  Union.  The  Vermont  EH»te  Board 
of  Agriculture,  with  the  aid  of  Professor  Seeley,  of  Middlebury  Col- 
lege, who  is  secretary  and  chemist  of  the  Board,  have  undertaken 
the  establishment  of  an  experiment  station,  of  which  the  first  Bul- 
letin has  already  appeared.  Prominent  agriculturists  in  a  number 
of  other  states  have  been  urging  before  their  respective  legislatures 
the  importance  of  appropriations  for  the  same  purpose. 
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FERTILIZERS  AND  FERTILIZER  CONTROL  STSTEHS. 

Experiment  Stations  and  the  Trade  in  Cammereial  FertUieers, — It 
is  jast  about  twenty-five  years  since  in  Germany,  as  here,  tbe  trade 
in  saperphqipliates,  guano,  and  dmilaF  commercial  fertilizers,  be- 
gan. The  same  stupendous  frauds  by  adulteration  and  dilution 
of  good  things  were  practiced  there  as  they  have  been,  and  we  have 
great  reason  to  fear  still  are,  carried  on  here.  But  the  experiment 
station  has  perfectly  cured  and  rooted  out  these  eTils  in  all  the  dia- 
tricts  where  it  has  been  established  and  appreciated.  The  experiment 
station  there  is  prepared  to  furnish  the  farmers  at  small  cost  with  an 
analysis  of  any  fertilizer  he  proposes  to  buy.  The  farmers  avail  them- 
selves of  this  aid.  They  will  buy  no  fertilizer  without  an  exact  state- 
ment of  its  composition,  and  they  buy  with  the  understanding  that 
any  deficiencies  in  the  stipulated  amount  of  fertilizing  matters  shall 
be  made  good  or  deducted  from  the  x>ayment.  Under  such  circum- 
stances  manufacturers  can  sell  nothing  that  is  not  substantially  what 
it  claims  to  be.  A  further  result  of  this  system  is  that  low-grade 
fertilizers  are  little  sought,  and  those  makers  who  can  supply  the 
best  article,  of  uniform  quality  and  at  the  lowest  rates,  have  the 
basiness.  With  large  sales  the  dealers  prosper,  while  the  consumers 
are  satisfied  with  their  purchases ;  and,  instead  of  trying  to  see  how 
they  can  get  along  with  small  use  of  purchased  fertilizers,  they  are 
studying  how  to  use  the  greatest  quantities  to  advantage.  The  fer- 
tilizer market  in  Saxony  and  Prussia,  where  the  experiment  station 
has  the  universal  sanction  and  confidence  of  the  farmers,  is  just  as 
settled  and  satisfactory  as  any  branch  of  trade,  and  the  formers 
there  buy  superphosphate,  guano,  potash  salts,  etc.,  with  as  much 
security  of  fair  dealing  as  we  can  feel  in  the  purchase  of  sugar  or 
nails.— iV^tfSftff*  8.  W.  Johnson,  in  Tenth  Anmtal  Beport  of  the  Shef- 
field Bdentifie  School  of  Tale  CdOege. 

The  German  FertUieer  Control  System. — The  plans  adopted  by  the 
German  experiment  stations  for  supervising  the  trade  in  fertilizers, 
though  somewhat  various  in  their  details,  have  one  fundamental  char- 
acteristic in  common,  namely,  an  arrangement  made  between  the  sta- 
tions and  dealers,  whereby  the  latter  guarantee  their  goods  to  contain 
certain  percentages  of  valuable  ingredients,  the  verification  of  the 
gaarantee  being  left  to  the  analysis  made  at  the  stations.  Provi- 
sions are  at  the  same  time  made  whereby  purchasers  can  have  sam- 
ples of  the  articles  they  buy  analyzed  at  small  cost  or  for  nothing, 
and  thus  assure  themselves  that  their  purchases  are  as  represented. 
In  many  cases  the  chemists  of  the  station  select  samples  for  analysis 
from  stocks  under  their  supervision.  The  farmers  have  thus  the 
fiillest  security  that  they  will  get  the  worth  of  their  money  in  the 
fertilizers  they  buy. 
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TJie  Connecticut  Experiment  Station  and  the  Fertilizer  Trade.— 
A  fertilizer  control  system  on  the  German  plan  has  been  Intro- 
dnced  in  Connecticut  by  the  State  Experiment  Station,  and  is  work- 
ing very  satisfactorily.  A  considerable  number  of  low-grade  and 
fraudulent  fertilizers  have  been  examined,  and  their  character  ex- 
posed. One  article,  for  instance,  which  had  been  sold  for  $55  per 
ton,  a  discount  from  the  regular  price  of  $60  per  ton  being  made  to 
"  introduce  the  article,"  proved  to  be  nearly  one  half  sand,  and  to 
have  a  commercial  value  of  about  $8  per  ton.  Several  parties  who 
had  bought  and  tried  the  article,  on  learning  the  result  of  the  anal- 
ysis refused  payment,  a  considerable  sum  of  money  being  thus  saved 
to  the  victims  of  the  fraud.  Arrangements  are  made  whereby  respon- 
sible dealers  sell  their  goods  under  supervision  of  the  station,  guar- 
anteeing their  composition,  and  holding  them  at  all  times  subject  to 
examination  by  the  station.  Purchasers  have  also  the  privilege  of 
having  the  fertilizers  they  buy  analyzed  at  the  station  at  small  cost 
or  for  nothing.  In  no  case  thus  far  has  any  article  sold  under  the 
supervision  proved  essentially  inferior  to  the  representations  upon 
which  it  was  sold.  Taking  both  composition  and  price  into  account, 
the  fertilizers  sold  under  the  supervision  of  the  station  have  cost  the 
farmers  on  the  average  less  than  one  half  as  much  as  those  not  so 
sold. 

Bepart  on  Commercial  Fertiliaere  at  the  Vienna  ExpoeUian. — The 
report  on  commercial  fertilizers,  by  Professor  P.  Collier,  member 
of  the  Scientific  Commission  of  the  United  States  to  the  Interna- 
tional Exhibition  at  Vienna  in  1873,  has  appeared  in  the  form  of  a 
pamphlet  of  sixty-seven  pages,  and  is  replete  with  interesting  matter. 
It  gives  a  large  number  of  statistics  concerning  the  trade  in  fertilizers 
in  Europe  and  America,  their  sources,  character,  yalue,  and  cost 

This  report  coincides  fully  with  the  common  experience  in  Europe 
and  in  this  country  in  showing  that  there  is  a  great  deal  of  fraud  in 
conmiercial  fertilizers ;  that  the  bulk  of  what  is  in  the  market  is 
good,  however;  and  that  the  only  method  to  prevent  frauds,  enable 
the  farmers  to  make  sure  of  getting  reliable  wares,  and  at  the  same 
time  to  improve  the  general  quality  of  the  wares  as  sold,  rests  in 
control  systems  based  on  chemical  analysis. 

SEEDS,  SEED  CONTROL,  ETC. 

Inveetigations  of  Seeds  in  Germany, — Of  the  many  new  ways  in 
which  science  has  of  late  come  to  be  applied  to  agiiculture,  one  of 
the  most  interesting  as  well  as  most  useM  is  in  the  investigation  of 
seeds.  In  1869  Dr.  Nobbe,  director  of  the  agricultural  experiment 
station  at  Tharand,in  Saxony,  commenced  the  study  of  seeds  in  com- 
mon use  in  Germany,  and  founded  the  first  "  seed-control  station." 
How  much  of  good  has  come  from  this  may  be  inferred  from  the  fact 
that  during  the  seven  years  that  have  since  elapsed  over  4000  sam- 
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pies  of  seeds  have  been  examined  at  Tharand ;  that  adulterations 
have  been  discovered,  most  ingenious  in  character,  harmful  in  effect, 
and  remarkable  in  amount,  so  much  so  as  to  work  a  by  no  means  in- 
considerable injury  to  the  agriculture  of  the  country ;  and  that  some 
twenty  seed-control  stations  have  been  established  in  Geimany,  while 
others  have  been  either  founded  or  projected  in  Denmark,  Austria, 
Hungary,  Holland,  Belgium,  and  Italy. 

One  of  the  outgrowths  of  Professor  Nobbe's  work  at  Tharand  is 
his  lately  completed  "Handbuch  der  Samenkunde,"  a  volume  of  643 
pages,  of  which  890  pages  are  devoted  to  the  physiology  of  seeds, 
140  pages  to  the  methods  of  determining  their  agricultural  value, 
and  the  rest  to  the  means  of  preventing  frauds  and  other  cognate 
topics.  Som&  of  the  material  of  this  work  had  been  previously  pub- 
lished in  the  iMridwirthmhaJUiehen  Venucht-Stationen,  and  other  Ger- 
man journals  of  agricultural  science,  and  had  indicated,  what  the 
completed  work  decidedly  shows,  that  a  really  new  science,  most 
interesting  in  itself  and  useful  in  its  applications,  is  being  devel- 
oped by  Dr.  Nobbe's  researches.  Aside  from  the  valuable  contribu- 
tions thus  made  to  our  knowledge  of  the  constitution  and  characters 
of  seeds,  and  the  nature  and  conditions  of  the  germinative  process, 
Dr.  Kobbe  has  shown  how  different  seeds  may  be  readily  distin- 
goished  from  each  other,  how  adulterations  may  be  detected  and 
their  extent  estimated,  and  has  devised  a  simple  and  ingenious  ap- 
paratus by  the  use  of  which  may  be  determined  what  percentage  of 
a  given  sample  of  seed  is  alive,  and  capable  of  germinating  and  pro- 
ducing vigorous  plants.— ilTo^,  Bandbuch  der  Bamenkundey  Berlin, 
1876. 

AdtdUrationi  of  Beede, — Some  fiicts  in  this  connection  are  cited  by 
Professor  S.  W.  Johnson,  as  foUows :  *^  It  is  but  a.very  few  years  since 
attention  was  directed  in  Great  Britain  to  the  wholesale  distribution 
of  purposely  adulterated  seeds  throughout  that  country,  and  strin- 
gent laws  and  severe  penalties  were  there  enacted  to  protect  the 
ftimer. 

<«  There  lately  flourished  in  London  establishments  where  the  busi- 
ness of '  doctoring '  turnip  seed  was  prosecuted  on  an  extensive  scale. 
Old  and  worthless  seeds,  or  the  seeds  of  inferior  kinds  of  turnips, 
were  killed  and  colored,  and  used  to  the  estimated  amount  of  20,000 
bushels  annually  for  adulterating  the  seed  of  those  varieties  most 
sought  for  by  ikrmers.  In  London  and  on  the  Continent  hundreds 
of  tons  of  the  cheap  yellow  clover  seed  (Medieago  luptdina)  were  and 
still  are  mixed  in  larger  or  smaller  proportions  with  the  red  clover 
seed,  and  sold  at  the  high  price  of  the  latter. 

**In  1868  three  tons  of  so-called  red  clover  seed  were  sold  to  farm- 
ers in  the  Saxon  city  of  Chemnitz  alone,  of  which  two  thirds  was 
yellow  clover.  In  Saxony  light  and  inferior  kinds  of  oats  are  exten- 
sively bovightby  seedsmen  to  adulterate  the  heavy  and  prized  sorta 
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The  celebrated  ^Probstei  rye'  ia  annually  produced  to  the  extent  of 
2800  to  3400  bushels ;  but  the  amount  ostensibly  disposed  of  in  the 
seed  trade  is  hundreds  of  thousands  of  bushels. 

^*  Dr.  Nobbe,  director  of  the  Tharand  Experiment  Station,  reports 
finding  in  a  sample  of  tall  meadow  fescue  grass  (Fetiicu  datiar)  70  per 
cent,  of  adulteration ;  and  two  samples  of  so-called '  grass  seed,'  hay- 
ing  all  the  external  appearance  of  a  good  article,  were  found  to  con- 
sist of  grass  flowers  only,  without  a  ripe  seed  of  any  sort 

^'The  climax  of  this  kind  of  ingenious  villainy  appears  to  have  been 
reached  in  Hamburg,  where  there  recently  existed  a  manufactory  of 
counterfeit  clover  seed,  which  was  made  from  quartz  sand,  and  with 
such  skill  as  to  deceive  experienced  judges,  who  have  pronounced 
samples  containing  25  per  cent,  of  these  quartz  grains  to  be  pure  red 
clover  seed. 

*^  In  a  sample  of  Timothy  seed  which  had  the  appearance  of  bemg 
very  pure.  Dr.  Nobbe  found  about  7  per  cent,  of  foreign  seeds,  in 
which  he  identified  thirty-one  different  kinds,  mostly  weeds  and  in- 
ferior grasses;  and  he  calculated  that  upon  a  Saxon  acre(=  1.87 
English  acres)  no  less  than  1,700,000  of  these  foreign  seeds  would  be 
sown,  or  twenty-four  upon  every  square  foot,  by  using  the  customary 
quantity  of  this  pure  Timothy  seed. 

"  Dr.  N obbe's  experiments  show  that  very  many  genuine  commercial 
seeds  are  of  inierior  quality,  yielding  much  less  than  the  proper  av- 
erage of  plants,  probably  from  admixture  with  the  fresh  stock  of  old 
seed  whose  vitality  is  impaired  or  destroyed. 

**The  many  complaints  that  are  made  of  the  poor  quaUty  of  the  seeds 
sent  out  by  the  Agricultural  Department  at  Washington  are  in  large 
degree  explained  by  these  revelations  of  the  state  of  the  trade  in 
Europe. 

"It  is  but  six  or  seven  years  since  Dr.  Nobbe  first  called  public  atten- 
tion to  this  subject  He  has  beg^n  the  publication  of  a  book  contain- 
ing full  descriptions  and  figures  of  all  the  usefril  and  hurtful  seeds 
that  occur  in  commerce;  and  already  at  some  twenty  experiment 
stations  farmers  are  able  to  get  trustworthy  examinations  of  seeds 
as  to  purity  and  vitality,  and  at  a  trifling  cost." 

NUTRITION  OF  DOMESTIC  ANIMALS. 

Experiments  on  the  Feeding  qf  Domestic  Animak.— The  agricultural 
science  of  the  present  day  includes,  as  one  of  its  most  important 
branches,  the  investigation  of  the  laws  of  the  nutrition  of  domestic 
animals.  Under  this  general  subject  the  special  one  of  the  digesti- 
bility of  fodder  materials  has  during  the  last  eighteen,  and  especially 
during  the  last  ten  years  been  studied  by  feeding-trials  with  l^orses, 
oxen,  cows,  sheep,  goats,  and  swine.  These  digestion  experiments 
have  been  made  almost  exclusively  at  the  German  agricultural  ex- 
periment stations,  where  over  one  thousand,  each  occupying  the  la- 
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bor  of  several  men  for  days,  weeks,  or  even  months,  have  already 
been  ezecated,  and  others  are  continually  in  progress.  That  so 
enormous  an  amount  of  work  should  have  been  accomplished  is  ex- 
plained by  the  fact  that  thirteen  of  the  German  stations,  each  em- 
ploying from  two  to  fire  chemists,  are  engaged  in  researches  in  an- 
imal nutrition. 

Some  lately  reported  feeding-trials  with  sheep,  by  Schulze  and 
MSreker  at  the  station  at  Weende,  in  Hanoyer,  are  of  interest  as  con- 
firming the  very  important  deductions  from  previous  experiments 
of  the  same  class.  It  has  been  /ound  that  a  certain  portion  of  the 
woody  fibre  of  plant  food  is  digestible  and  nutritious,  from  forty  to 
nearly  seventy  per  cent,  of  the  fibre  in  hay,  clover,  and  straw  being 
digested  by  cattle  and  sheep,  and  a  smaller  proportion  by  horses. 
This  crude  fibre  consists  of  cellulose  (which  has  the  same  composi- 
tion as  starch)  and  other  materials  richer  in  carbon.  It  is  believed 
that  the  cellulose  constitutes  the  digestible  part  of  the  fibre.  This 
view  finds  a  remarkable  confirmation  in  experiments  referred  to,  in 
which  the  composition  of  the  digested  poition  of  the  fibre  coin- 
cided almost  exactly  with  that  of  cellulose.  Results  identical  with 
ibis  have  been  found  in  numerous  other  experiments  at  Weende  and 
elsewhere. — Journal  fur  Landwirthschqft,  1875,  &  141. 

Effect  of  Albuminaidi  and  CarMiydrateB  upon  Digeitian, — It  is  a 
familiar  fiict  that  all  ordinary  fodder  materials  consist  of  water,  min- 
eral matters,  and  two  classes  ot  organic  substances — ^the  albuminoids 
(gluten,  fibrin,  etc.),  which  contain  nitrogen,  and  the  carbohydrates 
(sugar,  starch,  cellulose,  etc.)  and  fats,  which  contain  no  nitrogen. 
One  of  the  important  principles  brought  out  by  the  Carman  experi- 
ments is  that  unless  foods,  especially  mixed  rations,  contain  a  sufiK* 
cient  proportion  of  albuminoids,  they  are  not  economically  digested. 
When  carbohydrates,  as  sugar  or  starch,  or  materials  rich  in  these, 
as  potatoes,  are  fed  in  considerable  quantities  with  hay  and  straw, 
less  of  the  latter  is  digested  than  when  they  are  fed  alone.  On  the 
other  hand,  nitrogenous  substances,  as  gluten  and,  likewise,  foods 
rich  in  albuminoids,  as  oil-cake,  cotton-seed  meal,  beans,  pease,  and 
bran,  when  fed  even  in  considerable  quantities  with  hay  and  straw, 
do  not  decrease  the  digestion.  Thus,  in  the  experiments  of  Schulze 
and  MSrcker,  mentioned  above,  large  quantities  of  gluten  of  wheat, 
and  of  bean-meal  as  well,  caused  no  depression  in  the  digestion  of 
hay  or  aftermath,  while  the  addition  of  starch  and  sugar  to  the  n^ 
tion  decreased  the  digestion  of  the  whole  organic  substance  of  the 
fomer  by  nine  per  cent.,  that  of  the  albuminoids  by  fifteen  per  cent, 
and  that  of  the  crude  fibre  by  eight  per  cent. 

Lupmei  as  Food  far  Sheep. — Quite  in  accordance  with  the  above 
ve  the  results  of  late  experiments  by  Dr.  Stohmann,  director  of  the 
station  at  Leipsic,  on  lupines  (seeds)  as  food  for  sheep.  The  lupines 
proved  almost  completely  digestible,  and  (being  highly  nitrogenous) 
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exerted  a  very  favorable  influence  upon  the  digestion  of  the  hay. 
Prom  twenty  to  thirty-nine  per  cent,  more  of  the  crude  fibre  was  di- 
gested from  the  hay  fed  with  lupines  than  from  the  same  hay  when 
fed  alone.  To  the  bitter  taste,  which  renders  lupines  unpalatable  to 
cattle,  sheep  do  not  seem  to  object  As  a  rich  food  for  fattening 
sheep,  Dr.  Stohmann  says  that  lupines  rightly  used  can  hardly  be 
too  warmly  Tecommeinded,-- MittheUungen  dea  landw.  Inititute$  der 
Unwenitdt  Leipeig^  Berlin,  1876. 

MffSeet  qf  Pot(Uoe8  and  Turnips  on  Digestion  of  Bay  and  other  Coarse 
Foods, — It  is  well  known  that  a  large  number  of  experiments  have 
been  made  within  the  last  few  years  in  the  German  stations  on  the 
influence  of  potatoes  and  turnips  upon  the  digestion  of  hay  and  other 
coarse  foods  with  which  they  are  fed.  It  has  been  found  that  con- 
centrated foods  which  contain  little  albuminoids  and  considerable 
carbohydrates  (starch,  sugar,  etc.)  decrease  the  digestion  of  coarse 
foods,  and  that  this  is  quite  true  of  turnips,  and  still  more  true  of 
potatoes.  This  fact  is  shown  in  a  remarkably  decisive  manner  by 
the  results  of  over  one  hundred  experiments  with  sheep,  conducted 
by  Wolff  and  others  during  the  past  few  years  at  the  experiment 
station  at  Hohenheim.  Wolff  concludes  that,  as  other  experiments 
have  indicated,  the  decrease  of  digestion  of  hay  is  decided  by  the 
proportion  of  albuminoids  to  carbohydrates  in  the  whole  ration; 
while  potatoes,  turnips,  and  other  foods  rich  in  carbohydrates,  mixed 
with  hay,  decrease  the  digestion  of  the  latter.  If  nitrogenous  ma- 
terials be  added,  the  effect  of  the  carbohydrates  is  counteracted. — 
LandwrthsehafUiehe  Versuchs-Stationen,  1876,  XIX.,  s.  85. 

Injiuenee  of  Fats  upon  Digestion. — Dr.  Wolff  has  reported  some  ex- 
periments upon  the  much-discussed  subject  of  the  influence  of  the 
fats  and  oils  of  food  upon  digestion.  Four  full-grown  wethers  were 
fed,  in  each  of  several  experiments,  with  bay  to  which  were  added,  in 
the  individual  trials,  concentrated  foods,  in  some  cases  nearly  free 
from  oils,  and  in  others  containing  more  or  less  fatty  or  oily  sub- 
stance. Bran  meal,  palm-oil  cake,  with  varying  quantities  of  oil, 
were  the  substances  employed.  Wolff  concludes  from  these  experi- 
ments that  the  fat  in  nitrogenous  foods  causes  no  alteration  in  the 
digestibility  of  the  albuminoids,  unless,  as  is  apt  to  be  the  case  when 
an  excess  of  oily  substance  is  fed,  a  disturbance  of  the  digestion 
is  thereby  brought  about — LandmrthMhafUkihe  Vertuchs-Statumen^ 
1876,  XIX.,  8. 49. 

Influence  of  8aU  upon  Digestion. — ^Weiske  and  assistants  have  ex- 
perimented upon  the  influence  of  salt  upon  the  digestion  of  fodder 
by  sheep.  In  the  first  of  four  periods,  no  salt ;  in  the  second,  five 
grammes  (about  one  sixth  of  an  ounce)  per  head  per  day;  in  the 
third,  ten  grammes ;  and  in  the  fourth,  none  was  given  with  the  food, 
the  latter  consisting  of  hay,  straw,  and  barley.  No  essential  varia- 
tion in  the  digestion  of  either  albuminoids,  crude  fibre,  or  other  cai^ 


INDUSTRIAL  PB06BESS  DURING  THE  YZAS,  1876.  clxxxiz 

bohydntes  was  observed  in  the  different  periods.  The  authors 
conclude  that  salt  is  without  influence  upon  the  digestion  of  these 
ingredients  in  the  food.  On  the  other  hand,  the  digestion  of  the 
mineral  substances  increased  with  the  addition  of  the  salt. — Journal 
fur  Landwirthschaft,  1874,  XXH.,  s.  871-896. 

Influence  of  Shearing  on  Diffettian  in  Sheep, — ^It  is  a  matter  of  com- 
mon experience  that  sheep  &tten  better  after  shearing  than  when 
carrying  a  full  coat  of  wool.  To  test  the  question  whether  this  is 
dne  to  a  better  digestion  of  food  has  been  the  object  of  some  experi- 
ments by  Weiske  and  his  assistants  at  Proskau,  in  Germany.  The 
sheep  experimented  upon  were  found  to  digest  no  more  of  their  food 
after  shearing  than  before.  They  consumed  much  less  water,  how- 
ever, when  shorn,  and  excreted  somewhat  less  in  the  excrement  and 
urine,  and  very  considerably  less  in  respiration  and  perspiration. 
The  appetite  was  also  much  improved,  and  to  this  the  better  results 
in  the  fattening  of  shorn  sheep  are  probably  due. — Journal  fur  LanA- 
wirthachaft,  1875,  XXUL,  s.  806-816. 

Influence  of  Armnic  on  Digetiion  of  Food  by  Sheep, — The  aboye- 
mentioned  experimenters  have  also  reported  results  of  experiments 
on  the  influence  of  small  doses  of  arsenic  upon  the  digestion  of  food 
by  sheep.  The  feeding  of  twenty  milligrammes  (about  one  eighth 
gramme)  of  arsenious  acid  (white. arsenic)  per  head  daily  increased 
both  the  digestion  and  the  accumulation  of  flesh  in  slight  degree. — 
Journal  fUr  Landmriheehaft,  1875,  XXIII.,  &  817-833. 


AeHon  of  OM  upon  JtftSfe.— Professor  Maurice  Perkins,  of  Union 
College,  translates  for  the  Country  GenJUemany  ftt>m  the  Paris  Comptee- 
BenduSy  an  abstract  ftx>m  a  paper  by  Eug.  Tisserand,  which  gives 
some  statements  that  are  of  interest  in  connection  with  the  discus- 
sions now  going  on.  here  with  regard  to  the  Hardin  and  other  sys- 
tems of  setting  milk  for  cream. 

Numerous  experiments  have  been  made  by  exposing  milk  to  dif- 
ferent temperatures  varying  from  82°  Fahr.  to  100''  Fahr.,  and  the 
following  facts  have  been  elicited : 

1.  The  rise  of  the  cream  is  the  more  rapid  as  the  temperature  to 
which  the  milk  is  exposed  approaches  82^. 

2.  The  Tolume  of  the  cream  is  greater  when  the  milk  has  been  effi- 
ciently cooled. 

8.  The  yield  of  the  butter  is  also  greater  when  the  milk  has  been 
exposed  to  a  very  low  temperature. 

4.  Finally,  the  skimmed  milk,  the  butter  and  cheese,  are  of  better 
quality  when  prepared  under  the  above  circumstances. 

While  it  is  impossible  to  offer  a  satis&ctory  explanation  as  to  the 
reason  why  artificial  cold  should  produce  a  beneficial  effect  upon  the 
yield  and  quality  of  the  products  derived  from  milk,  it  is  probable 
that  it  may  tend  to  arrest  that  fermentative  decomposition  which 
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is  so  prone  to  set  in  with  organic  fluids,  and  thns,  by  preventing  in- 
cipient  alteration,  indirectly  to  improve  the  quality  of  the  material. 

The  practice  of  warming  the  dairy  in  winter-time,  bo  as  to  main- 
tain its  atmosphere  at  a  constant  temperature  of  about  60^,  is  there- 
fore objectionable ;  the  pans  should  stand  in  running  water  at  as  low 
a  temperature  as  can  be  practically  obtained. 

It  is  further  suggested  that  the  foregoing  facts  should  be  brought 
prominently  before  the  notice  of  those  who  are  engaged  in  the  manu- 
&cture  of  dairy  products,  in  order  that  the  many  erroneous  notions 
on  this  subject  may  be  gradually  eliminated. — Country  OenJtUmany 
November  28, 1875. 

RELATIONS  OF  CONSTITUENTS  OF  SOIL  AND  AIR  TO  PLANT- 
GROWTH. 

Bmdering  Mineraii  Pho&phates  Soluble  hy  Composting  and  Treating 
with  ChemieaU, — Some  interesting  experiments  on  the  effects  of  com- 
posting in  rendering  soluble  the  phosphoric  acid  of  mineral  phos- 
phates have  been  made  by  Holdefleiss  at  the  experiment  station  at 
Halle,  Germany.  Lahn  phosphorite,  containing  28.86  per  cent,  of 
phosphoric  acid  and  4.88  per  cent  insoluble  matters,  was  composted 
with  peat,  earth,  urine,  dung,  salts  of  ammonia  and  of  potash,  sepa- 
rately and  mixed  in  various  ways.  The  general  plan  of  the  experi- 
ments consisted  in  mixing  certain  quantities  of  phosphorite  with 
weighed  portions  of  earth  or  horse-manure,  putting  the  mixture  in 
boxes,  adding,  in  some  cases,  sulphate  of  ammonia,  potash  salts,  or 
carbonate  of  lime,  and  keeping  each  moistcnpd  with  either  water  or 
urine  from  the  last  of  May  until  the  fourth  of  the  following  January. 
The  total  dry  substance,  total  phosphoric  acid,  and  phosphoric  acid 
soluble  in  citrate  of  ammonia,  were  determined  in  each  case  at  the 
beginning  and  at  the  end  of  the  experiment.  Sixteen  different 
mixtures,  in  as  many  boxes,  were  tested.  In  every  case  except  one 
there  was  a  slight  increase  of  soluble  phosphoric  acid,  but  in  none 
was  this  increase  sufficient  to  be  of  practical  moment. 

In  a  previous  series  of  similar  experiments  nearly  fifty  per  cent  of 
the  phosphoric  acid  of  a  phosphorite  mixed  with  peat  was  render- 
ed soluble.  The  explanation  of  this  variation  was  found  in  the  fitct 
that  the  peat  of  the  first  trial  contained  sulphur,  which  by  oxida- 
tion produced  sulphuric  acid,  which  in  its  turn  rendered  the  phos- 
phoric acid  of  the  phosphate  soluble. 

From  these  very  carefully  conducted  experiments  it  seems  that 
there  can  be  very  little  practical  utility  in  the  attempt  to  render 
mineral  phosphates  more  available  as  fertilizers  by  composting. 
They  would,  of  course,  be  still  slower  in  becoming  soluble  when  ap- 
plied directly  to  the  soil.  These  investigations  coincide  with  gener- 
al experience  in  indicating  that  mineral  phosphates,  however  finely 
ground,  can  not  be  of  much  value  except  wlien  treated  with  acid. 
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It  wonld  fieem  at  first  thought  that  the  object  might  be  attained  by 
using  peat  rich  in  sulphur  or  sulphur  compounds,  as  iron  pyrites ;  but 
a  result  of  the  oxidation  of  iron  sulphide  would  be  the  formation  of 
protosulphate  of  iron,  which  would  be  iigurious  to  Tegetation« — Zlsit- 
thrift  des  landvfirthschafUiehen  Central'Vereins  der  Pravim  Saehten^ 
1876,  L,  s.  11. 

Oxidation  of  NUiroffen  in  its  Compounds  in  the  Soil. —The  experi- 
ments above  described  had  a  further  and  more  important  object 
One  of  the  most  weighty  questions  which  agricultural  chemistry 
has  yet  to  solve  is  that  of  the  changes  which  nitrogenous  com- 
pounds undergo  in  the  soU.  One  part  of  the  problem  is  the  effect 
which  various  substances  exert  upon  the  oxidation  of  nitrogen  in  its 
compounds.  To  gain  some  new  light  on  this  subject,  determina- 
tions were  made  of  total  nitrogen,  nitric  acid,  and  ammonia  in  each 
mixture  at  the  beginning  and  at  the  end  of  the  experiment.  In 
general  the  nitrogen  of  the  organic  compounds  evinced  a  very 
marked  tendency  to  become  oxidized  to  nitric  acid,  stronger  than 
has  been  previously  noticed,  from  one  half  to  two  thirds  of  the 
whole  nitrogen  being  in  some  cases  oxidized.  The  nitrification 
was  directly  proportional  to  the  amount  of  carbonate  of  lime  pres- 
ent. The  nitrogen  of  the  ammonia  salts  became  oxidized  with  ex- 
treme slowness,  but  was  still  oxidized  to  some  extent  in  presence  of 
earbonate  of  lime.  Potash  salts  prevented  nitrification  completely. 
It  is  suggested  that  the  failure  of  ammonia  salts  as  manures  in  soils 
poor  in  lime  may  be  owing  to  the  slow  oxidation  of  the  ammonia 
to  nitric  acid,  and  that  the  poor  effects  sometimes  observed  with 
potash  salts  may  in  some  cases  be  due  to  their  hindering  the  nitri- 
fication of  nitrogenous  organic  materials  in  the  soil. — Zeitsehrift  des 
hndw.  Central'Vereins  der  Prowm  Saehseny  1876, 1.,  s.  14. 

mtrifleation  Experiments  hy  BoussingatiU, — Of  interest  in  this  con- 
nection are  some  experiments  on  the  same  subject  lately  reported  by 
BoQaaingault,  whose  varied  researches  on  the  nitrogen  of  the  atmos- 
phere and  soil  in  its  relation  to  the  nourishment  of  plants  are  al- 
ready classic.  The  especial  object  of  these  last  experiments  was  to 
test  and  compare  the  effects  of  sand  and  lime  (as  carbonate),  each 
by  itself,  with  that  of  a  soil  (loam),  upon  the  formation  of  nitric  acid 
from  the  nitrogen  of  organic  substances  of  animal  origin  used  as 
manure.  Neither  sand  noir  lime  seemed  by  itself  to  favor  especially 
the  formation  of  nitric  add,  while  a  *'  sandy-clayey  "  soil,  with  only 
0.02  per  cent,  of  lime,  promoted  the  oxidation  of  nitrogen  very  de- 
ci^edij.^CompteS'Bendus,  1876,  LXXXn.,  477-479. 

At  first  sight,  the  results  of  Bouissingault's  experiments  would 
seem  to  be  quite  at  variance  with  those  of  Holdefieiss,  and  with  the 
common  belief  that  lime  in  soils  favors  nitrification ;  but  it  will  be 
observed  that  Boussingault's  results  refer  to  lime  when  used  alone, 
as  carbonate  of  lime,  while  Holdefieiss  worked  with  soils  containing 


cxcii        GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

lime,  that  is,  under  circumstances  which  approach  more  nearly  to 
those  which  actually  exist  in  cultivated  soils. 

The  AssimUatian  of  Atmogpheric  Nitrogen  and  the  Abeorption  of  Am- 
monia hy  the  Soil. — ^The  much-vexed  question  as  to  whether  the  soil 
has  the  power  of  assimilating  free  nitrogen  is  still  in  dispute.  Si- 
mon and  Deh6rain  claim  to  have  proved  the  absorption  of  free  ni- 
trogen by  organic  compounds ;  but  Boussingault,  in  a  long-contin- 
ued experiment,  found  a  loss  rather  than  gain  of  nitrogen  in  the 
soil,  and  Schloessing,  on  repeating  Deh^rain^s  experiments,  fisdls  to 
find  any  such  absorption  of  nitrogen  as  the  latter  investigator  re- 
ported. Schloessing  has  made  several  series  of  experimenta  on  the 
absorption  of  ammonia  by  soils.  In  one  series  he  passed  air  over  a 
trough  containing  three  hectoliters  of  soil,  determining  the  amount 
of  anmionia  in  the  air  before  and  after  contact  with  the  soil.  There 
was  a  considerable  loss  of  ammonia,  indicating  that  some  had  been 
absorbed^ 

In  two  other  series  of  experiments  small  portions  of  soil  weie  ex- 
posed to  the  action  of  the  air.  In  each  parallel  trials  were  made, 
the  soil  in  one  being  in  open  air  and  kept  moist,  while  that  in  the 
other  was  covered  and  dry.  In  all  cases  ammonia  was  absorbed, 
and  in  part  oxidized  to  nitric  add.  The  oxidation  was,  howeyer, 
much  greater  in  the  moist  than  in  the  dry  soil.  These  experiments, 
therefore,  confirm  the  generally  accepted  view  that  soils  absorb  am- 
monia from  the  air  and  transform  it  into  nitric  acid. — CompteB-Hen' 
due,  LXXXn.,  1105-1108, 1202-1204. 

Absorption  of  Free  Nitrogen  of  the  Air  by  Organic  Compounds, — 
Bcrthelot  has  shown  that  free  nitrogen  is  absorbed  by  organic  com- 
pounds at  the  ordinary  temperature  under  the  influence  of  the  silent 
electrical  discharge.  Benzene,  oil  of  turpentine,  marsh  gas,  acety- 
lene, and  moistened  filter-paper  absorbed  nitrogen,  producing  com- 
pounds all  of  which  evolved  ammonia  on  being  heated  either  alone 
or  with  soda-lime.  The  author  suggests  that  similar  processes  may 
take  phice  in  nature,  and  that  consequently  plants  may  be  able  to 
assimilate  nitrogen  directly  from  the  air.  This  assumption  is  direct- 
ly opposed  to  the  results  of  the  best  investigation  upon  the  subject, 
which  indicate  that  the  free  nitrogen  of  the  air  is  not  assimilated  by 
plants.  It  would  seem  more  probable  that  the  absorption  of  free 
nitrogen  by  humus,  and  by  soils  containing  humus,  which  Simon 
and  Truchot  claim  to  have  observed,  might  be  induced  in  the  man- 
ner described  by  Berthelot  The  experiments  named  are  certainly 
valuable  contributions  to  the  solution  of  the  much-vexed  question 
of  the  assimilation  of  free  nitrogen.  —  Oomptee- Bendu»y  LXXXII., 
1288, 1284, 1357-1860 ;  TiXXXTTL,  677-682. 


Ash  of  Hemp  and  Buckwheat  Plants, — ^A  quite  extended  chemical 
examination  of  the  ashes  of  the  liemp  and  buckwheat  plants  is  re- 
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ported  by  Dr.  Peters,  chemiat  to  the  Geological  Sanrey  of  Kentucky. 
Analyses  are  given  of  five  samples  of  the  whole  hemp  plant,  of  sam- 
ples of  leares,  stems,  and  roots  separately,  of  the  dew-rotted  plants, 
and  of  hemp  fibre  and  hemp  herds.  Two  samples  of  buckwheat 
plants  were  analyzed.  The  results,  with  some  practical  conclusions 
which  the  author  feels  warranted  in  making,  are  given  in  a  pam- 
phlet of  twenty-five  pages,  taken  from  a  report  of  the  Geological 
Survey.  The  analyses  make  a  valuable  addition  to  our  knowledge 
of  the  composition  of  these  plants.  Only  the  analyses  of  the  ash 
are  given,  however,  no  mention  being  made  of  the  nitrogen,  an 
omission  which,  if  supplied,  would  add  very  materially  to  the  com- 
pleteness and  value  of  the  work.  —  Geological  Qwrtey  of  Kmhuiky^ 
Part  m.,  Vol  n.,  Second  Series. 
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INDUSTRIAL  STATISTICS. 

Bt  WnjJAM  H.  WAHL. 

IRON  AND  STEEL. 

The  same  remarkB  with  which  we  introduced  oar  rSmime  of  the 
condition  of  the  Iron  producing  and  manufacturing  industries  of 
the  country  in  last  year's  Becord  will  apply  with  equal  force  to  our 
present  statement  These  were,  in  brief,  that,  though  presenting 
certain  fiivorable  features,  the  condition  of  these  industries  was  much 
the  same  as  at  the  close  of  the  previous  year.  An  inspection  of  the 
accompanying  statistical  tables  will  afford  the  reader  an  oversight 
of  this  field  of  industry,  brought  down  to  as  recent  a  date  as  the 
returns  at  our  command  will  permit. 

From  the  annual  report  of  the  secretary  of  the  association,  it  is 
announced  that  the  production  of  pig-iron  in  1875  was  2,266,581  net 
tons,  against  2,689,418  tons  in  1874,  2,868,278  tons  in  1878,  and 
2,854,558  tons  in  1872.  A  comparison  of  these  figures  shows  a  de- 
crease of  production  in  1875,  as  compared  with  that  of  1874,  of 
422,882  tons,  or  more  than  15  per  cent.  The  actual  production  of 
1875,  as  ascertained,  is  somewhat  larger  than  our  estimate  published 
in  last  year's  Becord,  Of  the  total  pig-iron  product  of  1875,  908,046 
tons  were  anthracite,  947,545  tons  were  bituminous  coal  and  coke, 
and  410,990  tons  were  charcoal  iron. 

The  number  of  completed  furnace  stacks  at  the  close  of  1875,  not 
including  abandoned  stacks,  was  713,  against  698  at  the  close  of 
1874,  and  657  at  the  close  of  1878.  During  the  year  1875,  therefore, 
20  stacks  were  added  to  the  productive  capacity  of  the  country.  Of 
these  718  Aimaces,  at  the  close  of  1875, 298  were  in  blast,  and  420 
were  out  of  blast 

Of  the  total  production  for  1875,  it  appears,  on  further  analysis, 
Pennsylvania  made  42.4  per  cent.;  Ohio,  18.3;  New  York,  11.7; 
Michigan,  5 ;  New  Jersey,  2.8 ;  Wisconsin,  2.7 ;  Missouri,  2.6 ;  Illi- 
nois, 2.2 ;  Kentucky,  2.1 ;  and  the  remaining  iron-making  states  each 
less  than  2  per  cent. 

The  following  table  shows  the  production  of  pig-iron  (of  all  kinds) 
for  the  years  1872, 1873,  1874,  and  1875,  arranged  by  states,  based 
upon  statistics  collected  from  the  manu&cturers  by  the  American 
Iron  and  Steel  Association : 
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The  New  York  /ran  Jge  hu  pnblithed  a  valoable  statistiol  re- 
port, ihowing  in  detail  the  condition  of  the  blast  foniacea  of  the 
comitry  on  Septetnber  let,  1S70,  which  enables  m  to  draw  the  in- 
feraca  that  the  production  of  the  year  joat  past  wiU  show  a  con- 
nderable  decrease  as  compared  with  1870.  The  Journal  in  qnes- 
tion  affirms  that  the  reports  it  publishes  are  nearly  complete.  One 
of  the  notable  bets  shown  b;  the  report  is  that  a  much  larger  pro- 
portion of  furnaces  are  out  of  blast  than  at  corresponding  dates  of 
IB74  and  18TS.  The  following  table  shows  comparatively  the  re- 
■elts  of  reports  made  to  the  journal  refored  to  during  the  last  three 
yem; 
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Fuel. 

In  Slast. 

Out  of  Blast.          1 

1B74. 

1875. 

187a 

1874. 

1875. 

U76. 

Charcoal 

'   148 

122 

88 

109 
86 

89 

70 
70 
76 

68 
65 
98 

161 
121 
107 

152 
155 
138 

Anthracite 

Bitaminoas 

Percentage  in  and  ont  of  blast  of  whole  number  reporting : 


S^el. 

Ixx  Blast. 

Out  of*  Blast.           1 

1874. 

1875. 

1876. 

1874. 

1875. 

187a 

Charcoal. 

Par  cant. 

69 
61 
46 

Par  emt. 

40 
42 
45 

Par  eaat. 

82 
81 
86 

Par  aant. 

81 
89 
54 

Piveant 

60 
58 
55 

Far  cant. 
68 
69 
64 

Anthracite 

Bitaminoas 

The  following  gives  a  comprehensive  summary  of  the  condition 
of  things: 


FUSL. 

Total  No.  of  com- 
pleted Stacks. 

No.  of  Stacks  Be- 
porting. 

Na  of  Stacks  in 
Blast 

Weekly  Capacity, 
in  Qroas  Tons, 
of  the   Stacks 
in  Blast 

No.  of  Stacks  ont 
of  Blast 

Weekly  Capacity, 
in  Gross  Tons, 
of  the  Stacks 
ont  of  Blast 

Charcoal 

285 
225 
209 

222 
225 
209 

70 
70 
76 

6,797 
13,790 
18,675 

152 
155 
188 

12,009 
28,605 
S7,0«5 

Anthracito 

Bitaminoas 

Total 

719 

656 

216 

89,262 

440 

67,679 

Following  the  published  statistics  of  the  association,  we  are  en- 
abled to  affirm  that  the  total  production  of  rolled  iron  in  1875  was 
1,890,879  net  tons,  against  1,889,660  tons  in  1874,  and  1,966,445  tons 
in  1878.  These  figures  embrace  all  kinds  of  rails,  including  Besse- 
mer cut  nails  and  spikes,  bar,  band,  hoop,  plate,  sheet,  angle,  girder, 
beam,  boat,  guide,  rod  and  bridge  iron,  and  rolled  axles,  and  are 
exclusive  of  forged  iron,  such  as  anchors,  anvils,  hammered  axles, 
cranks,  ships'  knees,  etc. 

The  total  production  of  iron  and  steel  rails  of  all  sizes  in  1875  was 
792,512  net  tons,  against  729,413  tons  m  1874, 890,077  in  1878,  and 
1,000,000  in  1872.  Of  this  total  for  1876, 601,649  tons  were  iron  rails 
(against  684,469  tons  in  1874),  and  290,868  tons  were  Bessemer  steel 
rails  (against  144,944  tons  in  1874).  The  increase  in  the  production 
of  Bessemer  rails  during  the  year  1875  was  therefore  more  than  100 
per  cent,  over  the  production  of  1874.  The  increase  in  the  quantity 
of  street  rails  produced  was  also  noteworthy,  the  product  of  1876 
being  16,840  tons,  as  compared  with  6,789  tons  in  1874. 

There  were  during  the  year  1876  ten  completed  Bessemer  estab- 
lishments in  this  country  in  more  or  less  active  operation.    Two  of 
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these,  the  Edgar  Thompson  and  the  Lackawanna,  were  started  in 
that  year,  as  noticed  in  onr  last  year's  Beoord.  Daring  the  year  1876 
one  new  establishment,  the  Vulcan,  at  St.  Louis,  which  made  its  first 
blow  in  the  month  of  July,  was  added  to  the  list,  making  the  total 
nnmber  of  Bessemer  works  in  the  conntiy  eleven.  The  following 
table  of  Bessemer  rail  production,  drawn  from  the  association's  sta- 
tistics, completes  oar  annual  remmS  of  this  important  branch  of  the 
iron  industry  up  to  January  Ist,  1876 : 


Nat  Tons. 

1867  (ascertained) 2,560 

MW  "  7,226 

1869  "  9,660 

1870  "  84,000 

1871  "  88,260 


Net  ToDfl. 

1872  (ascertained) 04,070 

1878    "     120,015 

1874  "     144,044 

1875  **     290,868 


As  win  be  obseryed,  by  tbe  inspection  of  our  last  year's  comments, 
the  secretary's  estimate  for  1875  was  somewhat  below  the  mark. 
The  use  of  Bessemer  steel  for  general  purposes  is  rapidly  increasing. 
The  total  quantity  of  pig-iron  (including  spiegeleisen)  converted  by 
the  pneumatic  process  in  1875  was  395,956  net  tons,  as  compared 
with  204,852  tons  in  1874,  and  188,584  tons  in  1878.  Not  less  than 
(me  sixth  of  onr  total  production  of  pig-iron  in  1875  was  converted 
into  Bessemer  steel;  and  so  active  is  this  industry  that  a  notable  in- 
crease may  be  expected  for  the  year  1876.  Some  88,245  tons  of 
spiegeleisen  were  used  in  the  Bessemer  establishments  of  the  country 
in  1875,  of  which  7882  tons  were  produced  in  the  United  States. 
No  new  spiegeleisen  furnaces  went  into  operation  during  the  year 
1876. 

The  details  of  the  domestic  Bessemer  industry  appear  in  the  fol- 
lowing tabular  statement : 

1874.  -  1876. 

Tods  of  pig-iron  and  spl^gel  converted 204,862  885,966 

Tods  of  Ingots  prodaced« 101,988  875,617 

Tods  of  rails  produced. 144,944  290,868 

Qreat  Britain's  product  of  Bessemer  steel  ingots  during  the  year 
1875  was  592,000  tons,  as  compared  with  540,000  tons  in  1874.  An 
inspection  of  the  table  of  domestic  production  given  above  will 
show  that  the  rate  of  increase  in  this  country  is  far  greater  than  in 
Great  Britain. 

The  aggregate  product  of  the  fifty-four  establishments  in  this  coun- 
try making  steel  other  than  Bessemer  was  for  the  year  1875  61,058 
net  tons,  as  compared  with  49,681  tons  for  1874.  Of  this  total,  89,401 
tons  were  crucible  steel,  and  21,657  tons  were  puddled,  blister,  and 
open-hearth  steel.  The  association  publishes  the  following  table, 
showing  the  production  of  steel  (other  than  Bessemer)  by  states 
daring  the  year  1875  in  net  tons : 
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StATBSi 

Cradble  Steel. 

Paddled,  Open- 
hearth,  and 
BlUter  Steel. 

Total. 

New  England 

1,620 

2,800 

7,098 

26,615 

268 
1,800 

200 

4,610 

•  «  *  • 

160 

11,520 

1,500 

8,667 

800 

6,130 
2,800 
7,258 
88,185 
1,768 
4,067 
500 

New  York '. ..! 

New  Jersey 

PennffylTfiniik , . . . 

Maryland  and  G^igia. 

Ohio 

Kentacky  and  Xlllnoia 

Total 

89,401 

21,667 

61,068 

The  production  of  open-hearth,  or  Siemens-Martin  steel,  as  noted 
in  oar  last  year's  report,  shows  a  steady  increase,  the  production  for 
1876  being  9060  tons,  as  compared  with  7000  tons  in  1874,  8500  in 
1878,  and  8000  in  1872.  The  secretary  of  the  association  reports 
that  the  product  of  1876  was  made  by  twelye  establishments. 

The  accompanying  memorandum  of  the  Siemens  furnaces  built 
and  in  course  of  construction  during  the  year  1876  to  date  of  writ- 
ii^g  is  given  on  the  authority  of  Dr.  Siemens'  American  agents, 
Messrs.  Richmt>nd  &  Potts : 

Iron  and  ateel  melting-fhrnaces  of  yarioos  capacitiee,  firom  15 

to  50  tons  In  24  hoars SOftunaoes. 

Open-hearth  steel-melUng  for  the  mannfiu^tore  of  homogene- 
ous iron  or  steel  npon  the  open  hearth 4  ** 

Double  pnddling-fhmaces 12  '* 

Cmclble-Bteel  meltlng-fnmacee  of  54  x>ot8'  capacity 2  " 

Spiegel  meltlng-famaces  for  the  mannJhctnre  of  spiegel _2  ^' 

Total 69  " 


The  same  authority  places  the  product  of  the  forges  and  bloom- 
aries  in  the  country  in  1875  at  49,243  tons,  as  compared  with  61,670 
tons  in  1874. 

The  following,  then,  are  the  leading  fiicts  in  connection  with  the 
number,  capacity,  and  character  of  the  iron  and  steel  estabUshments 
of  the  country,  as  gleaned  from  the  association's  tables,  bringing  the 
record  up  to  January  1st,  1876 : 

Whole  number  of  blast  ftimacea,  excluding  abandoned  furnaces, 

January  let,  1876 713 

Annual  capacity  of  all  the  718  fhrnafea,  in  net  tons 5,489,280 

Whole  number  of  rolling-mlllB,  January  let,  1876 ^3 

,  Whole  number  of  single  puddling-iurnaces  (double  furnaces  count- 
ing as  two) 4,475 

Total  annual  capacity  of  all  roUing-mllls  in  finished  iron,  net  tons   4,189,700 

Annual  capacity  of  all  the  rail-mills  in  heavy  rails,  net  tons 1,910,900 

Number  of  Bessemer  steel-works,  January  Ist,  1876. 11 

Annual  capacity  In  ingots,  net  tons 500,000 

Number  of  Bessemer  converters 24 

Number  of  open-hearth  steel-works,  January  1st,  1870 23 

Annual  capacity  in  ingots,  net  tons 45,000 
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Number  of  cnicible,  Gennan,  blister,  and  puddled  steel -woib, 

Jannsry  1st,  1876 80 

Annual  capacity  of  merchantable  steel,  net  tons 106«250 

Of  which  there  were  of  crucible  steel,  in  net  tons 45,000 

Number  of  foi^es  making  blooms  direct  fh>m  the  ore,  January  1st, 

1876 89 

Ammal  capacity  in  blooms  and  billets,  net  tons 60,460 

Namber  of  bloomariea,  Janoaiy  Ist^  1876,  making  blooms  from 

pig-iron. 50 

Annual  capacity  in  blooms,  net  tons 60,200 

We  add,  in  concluaioD,  the  following  table,  presenting  a  sammary 
of  the  production  of  the  Tarious  branches  of  the  iron  and  steel  in- 
dostiies  of  the  country,  completing  the  similar  table  in  oar  last  yearns 
Seetfrd  np  to  January  1st,  1876 : 


Products. 


1878. 


1874. 


187fi. 


Fig-iron 

AU-rolled-iron,  Inclnding  rails 

All-rolled-lron,  ezcloding  rails 

Bails  of  all  kinds 

Bessemer  steel  rails 

Iron  and  all  other  rails 

Steel  rails,  inclnded  in  Iron  rails 

Kegs  of  cut  nails  and  spikes 

Merchantable  Bessemer  steel  other  ) 

than  rails f 

Total  Bessemer  steel 

Crudble  cast  steel 

Open-hearth  steel 

All  other  steel 

I  Blooms  from  ore  and  pig-iron 


N«tToM. 

2,868,278 

1,066,446 

1,076,868 

800,077 

120,015 

761,062 

9,430 

4,024,704 

27,985 

157,000 

32, 7W 

3,500 

18,714 

62,564 


2,680,418 

1,830,560 

1,110,174 

720,418 

144,044 

684,460 

6,730 

4,012,180 

31,636 

176,579 

S4J28 

7,000 

6,858 

61,070 


N«lTi 

2,266,681 

1,800,870 

1,007,867 

702,612 

290,863 

801,649 

16,340 

4,726,881 

84,654 

375,517 

39,401 

0,060 

12,607 

40,243 


The  total  imports  into  the  United  States  of  iron  and  steel  and 
manofiictnTes  thereof,  during  the  fiscal  year  ending  June  80th,  1876, 
were  valued  at  $13,101,618 ;  and  the  total  domestic  exports  of  these 
conmiodities  for  the  same  period  at  $10,176,166.'  The  exports  have 
therefore  exceeded  the  imports  by  $1,988,548.  In  the  list  of  imports 
of  these  commodities  the  laigest  items  of  decrease  are  those  of  rails 
of  iron  and  steeL 

Mr.  Roth  well,  editor  of  the  Engineering  and  Mining  Journal^  states 
that  the  total  production  of  anthracite  coal  in  the  United  States  for 
the  year  1875  was  20,654,509  gross  tons.  That  of  bituminous  coal 
the  same  authority  places  at  26,858,726  gross  tona.  The  figures  for 
the  year  1S76  are  not  yet  available.  The  production  of  mineral  coal 
in  Great  Britain  during  the  year  1875,  as  obtained  from  the  reports 
of  the  inspectors  of  mines  for  that  year,  was  149,308,263  net  tons.* 

*  The  secretary  of  the  aasociation  estimates  the  pig-iron  production  for 
1876  to  have  been  2,050,000  net  tons ;  and  Mr.  Rothwell  estimates  the  pro- 
daction  of  coal  of  all  Icinds  in  the  United  States  during  1876  to  have  been 
45,500,000  gross  tons. 
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From  the  most  authentic  sources  of  information  at  our  command, 

we  are  enabled  to  make  the  statement  that,  from  the  date  of  the  first 

discovery  of  gold  in  California  down  to  the  close  of  the  year  1875, 

the  total  amount  of  gold  and  silver  produced  in  the  United  States 

was  as  follows : 

Troy  OuncM.  Talae. 

Gold 66,680,000  $1,882,700,000 

Silver 201,800,000  261,450,000 

Total 267,980,000  $1,694,150,000 

It  may  not  be  out  of  place  to  interpolate  here  the  following 
figures,  prepared  by  Prof.  R  W.  Raymond,  showing  the  production 
of  the  leading  metalB,  minerals,  etc.,  during  the  first  century  of  the 
Republic : 

Coal,  anthracite  (tons  of  2240  lbs.) 841,521,423 

Pig-iron. "  "     "     40,000,000 

Lead "  "     "     865,000 

Copper "  "     "    200,000 

Qaicksilver,  in  flasks  of  76}  lbs 840,000 

Petroleum,  bbla.  of  42  gaUons 76,594,600 

From  the  published  statements  of  the  Chief  of  the  Bureau  of  Sta- 
tistics we  present  the  following  details,  showing  the  quantities  and 
values  of  articles  imported  into  and  exported  from  the  United  States 
during  the  fiscal  year  ending  June  80th,  1876 : 

MEBOHlimiSB. 

Exports,  domestic  (gold  value) $625,582,847 

Exporte,  foreign  "        14,802,^84 

$540,884,671 
Imports 460,741,190 

Excess  of  exports  overimports $79,648,481 

SPECn  Ain>  BULLION. 

Exports $56,606,802 

ImporU 15,986,681 

Excess  of  exports  oyer  Imports $40,569,621 

A  comparison  of  these  figures  with  those  of  the  year  immediately 
preceding  shows  that  we  exported  thirty  millions  less  specie  and 
bullion  in  the  last  than  in  the  preceding  year ;  and  that  our  exports 
of  merchandise  exceeded  our  imports  by  nearly  eighty  millions,  the 
balance  of  trade  being  more  in  our  favor  than  for  many  years. 

To  supplement  the  above,  we  may  append,  in  conclusion,  the  fol- 
lowing facts  concerning  our  internal  commerce,  as  gleaned  from 
Poor's  Railroad  Manual  for  1876.  It  appears  from  this  very  reliable 
work  that  the  tonnage  of  all  the  railroads  in  the  United  States  dur- 
ing the  past  year  was  not  less  than  200,000,000  tons,  having  in- 
creased fortyfold  during  the  past  twenty-five  years ;  at  $50  per  ton. 
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the  Yalae  would  be  $10,000,000,000.  The  canals  of  the  oomitry 
tranflported  not  less  than  10,000,000  tons,  worth  $600,000,000.  The 
tonnage  of  Tessels  employed  in  the  domestic  trade  of  the  United 
States  is  4,000,000 ;  which,  estimating  four  voyages  per  year  and 
light  freights,  may  be  placed  at  15,000,000  tons  per  annun,  haying 
a  minimtim  yaluc  of  $750,000,000.  From  the  aboye  there  results  the 
grand  total  of  $11,250,000,000  per  annum  as  the  yolume  of  the  in- 
ternal commerce  of  the  United  States — an  amount  nearly  ten  times 
as  great  as  the  value  of  our  exports  and  imports  combined. 

INTERNATIONAL  EXHIBITION  OF  1878. 

The  Centennial  Exhibition  has  passed  into  history,  and  although 
in  a  work  of  this  nature  it  is  obviously  no  part  of  our  task  to  at- 
tempt the  depiction  of  the  magnificence  and  profusion  of  the  works 
of  human  genius  and  ingenuity  there  displayed,  and  which  have 
doubtless  delighted  the  eyes  and  amazed  and  bewildered  the  under- 
standing of  most  of  our  readers,  we  may  properly  devote  a  little 
space  to  a  few  comments  upon  its  industrial  results,  relegating  to 
oar  miscellaneous  columns  such  descriptive  items  of  the  multitude 
of  exhibits  as  appear  to  be  worthy  of  special  attention  by  reason  of 
pre-eminent  merit  or  novelty. 

The  most  permanently  valuable  lesson  of  the  Exhibition  has  doubt- 
less been  the  ocular  demonstration  which  it  has  afforded  to  multi- 
tudes of  our  own  people  of  the  prodigious  strides  made  by  the 
United  States  in  every  description  of  industrial  enterprise,  the  di- 
rect and  useful  result  of  which  will  manifestly  be  the  wide  dissemi- 
nation of  the  conviction,  which  there  is  every  reason  to  hope  may 
become  the  national  belief,  that  in  every  branch  of  manu&cturing 
industry  that  has  reference  to  the  general  wants  of  the  country  the 
productions  of  the  United  States  are  fully  equal  and  in  many  in- 
stances superior,  by  reason  of  better  adaptation  to  domestic  de- 
mands, than  similar  productions  of  foreign  countries;  and  the 
American  manufacturer  will  doubtless  in  the  future  be  spared  the 
humiliation  of  seeing  the  products  of  his  mills  and  workshops  sold 
as  of  French,  English,  or  German  make,  to  gratify  the  prejudice,  now 
happily  tolerably  well  dissipated,  of  that  large  body  of  our  people 
in  -whose  vocabulary  the  designation  foreign  was  at  once  the  syno- 
nym for  and  the  assurance  of  excellence.  Besides  this  quiet  but 
complete  revolution  of  opinion  at  home  respecting  the  excellence 
of  home  productions,  it  was  reserved  for  the  Exhibition,  by  the  in- 
stitation  of  a  direct  comparison  between  the  qualities  of  American 
and  foreign  wares  beneath  the  eyes  of  consumers,  to  open  new  nuu*- 
kets  for  them,  to  the  permanent  benefit  of  home  manufactures.  The 
far-reaching  influence  of  this  great  educator  of  our  people  has  been 
well  expressed  in  the  following  terms  by  one  of  the  leading  daily 
journals:  "Related  to  these  varied  ramifications  of  influence,  the 
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Centennial  Exhibition  means  a  more  rapid  and  comprehenfflve  de- 
velopment of  our  material  resonrces,  a  steady  expansion  of  the  actiT- 
ities  of  commerce  and  trade,  a  reign  of  unexampled  prosperity,  and 
the  realization  of  industrial  independence ;  the  year  1876  pooocaa- 
ing  in  this  last  respect  the  same  relation  which  the  year  1776  bore 
to  our  political  independence.'' 

Prior  to  the  close  of  the  Exhibition,  steps  were  taken  by  enter- 
prising gentiemen  interested  in  such  a  project,  to  avail  themselyes 
of  the  admirable  opportunity  afforded  by  the  existence  of  the  Tast 
collection  of  industrial  and  artistic  treasures  in  the  Exhibition  build- 
ings to  secure  the  largest  of  them — ^the  Main  building — ^for  the  pur- 
pose of  instituting  therein  a  permanent  exhibition.  The  project^  at 
the  time  of  this  writing,  promises  to  be  most  successful.  The  Main 
building  has  been  secured  for  the  purpose  by  purchase,  and  it  is  af- 
firmed that  applications  for  space  on  the  part  of  intending  exhibit- 
ors have  already  reached  such  a  number  that  the  managers  will  be 
obliged  to  make  selections  from  the  mass  of  materials  oflfered  for 
display.  One  of  the  attractive  features  of  the  permanent  exhibition 
will  be  the  presence  of  most  of  the  handsome  indosures  marking 
the  exhibits  of  the  various  nationalities  represented  at  the  Exhibi- 
tion— ^the  most  imposing  and  characteristic  of  which  have  been  do- 
nated to  the  permanent  exhibition  by  the  proper  authorities.  The 
scheme  for  the  establishment  of  a  school  of  industrial  art,  and  the 
creation  of  a  museum  for  this  purpose,  in  the  Memorial  Hall,  like- 
wise bids  fiur  to  be  successfully  accomplished ;  and  last,  but  not 
least,  we  may  record  that,  at  the  instance  of  the  Franklin  Institute, 
the  authorities  of  the  dty  of  Philadelphia  have  given  their  consent 
to  the  retention  of  the  Machinery  Hall  for  the  holding  of  periodical 
exhibitions  of  mechanical  inventions  under  its  auspices. 

RAILROADS. 

A  new  railway  route  between  New  York  and  Philadelphia,  popu- 
larly called  the  *^  Bound  Brook  Boute,''  was  completed  during  the 
past  year,  and  formally  opened  for  traffic  on  May  1st.  The  follow- 
ing details  of  the  new  line  may  be  found  of  interest.  The  route 
from  New  York  follows  the  Central  BaOroad  of  New  Jersey  to 
Bound  Brook ;  thence  over  the  Delaware  and  Bound  Brook  Rail- 
road, through  the  Hopewell  YaUey  to  Yardleyville,  where  it  crosses 
the  Delaware  River  by  a  substantial  iron  bridge ;  and  thence  over 
the  North  Pennsylvania  Railroad  to  Philadelphia.  At  Bound  Brook 
the  line  diverges  from  the  main  line  of  the  Central  Railroad  of  New 
Jersey,  and,  crosdng  the  Raritan  River,  runs  off  southwesterly  in  an 
almost  direct  line  to  the  Delaware  River,  a  distance  of  twenty-seven 
miles.  The  iron  bridge  at  Yardleyville,  crossing  the  Delaware  Riv- 
er and  the  Raritan  Canal  feeder,  is  4000  feet  in  length,  including 
approaches,  and  was  built  jointly  by  the  North  Pennsylvania  and 
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Delaware  and  Bound  Brook  Railroad  Ck>mpanie8.  The  new  line  is 
eighty-eight  miles  long,  and  is  affinned  to  be  several  miles  shorter 
than  other  existing  routes. 

The  success  of  the  Boston,  Revere  Beach,  and  Lynn  Railroad,  it  is 
reported,  has  started  into  life  numerous  schemes  for  narrow-gauge 
roads  of  grenA  or  less  length  to  radiate  from  Boston  in  all  direo- 
tions,  the  propositions  being,  in  brie^  to  build  a  net-work  of  narrow- 
gauge  railways  from  Boston  to  many  of  the  principal  towns  between 
that  dty  and  Worcester  and  Fitchburg.  The  difficulty  of  entering 
Boston  without  cost  it  is  proposed  to  meet  by  a  pile  bridge  over  the 
Charles  River,  and  a  tunnel  under  Beach  Hill,  coming  out  on  Pem- 
berton  Square,  or  Washington  Street,  near  the  Old  South  Church. 
One  of  these  proposed  lines,  the  Newton  and  Boston,  has  already 
been  surveyed  through  Brighton  and  Newton  to  East  Natick.  An- 
other is  the  Boston,  Watertown,  and  Waltham,  with  a  branch  to 
Gambxidge.  It  is  also  proposed  to  finish  the  Massachusetts  Cen- 
tral as  a  narrow  gauge  to  West  Boyleston.  Another  line  is  pro- 
posed from  the  west  end  of  the  tunnel  and  Charles  River  through 
Brighton,  Newton,  Wellesley,  Natick,  Framingham,  Ashland,  South- 
boro  and  Westboro  to  Worcester. 

From  foreign  sources  we  glean  the  following  outlines  concerning 
the  more  important  projects  for  railway  extension,  in  course  of  exe- 
cution or  projected  during  the  past  year.  In  New  South  Wales  the 
Colonial  government  has  under  consideration  a  proposition  for  bor- 
rowing £3,000,000  for  an  extension  of  the  existing  railway  system, 
with  particular  reference  to  a  project  for  connecting  the  port  of  Sid- 
ney with  certain  extensive  coal-fields  within  a  radius  of  fifty  milea 
Surveys  have  been  made  with  the  view  to  the  establishment  of  a 
railway  360  miles  long  in  Newfoundland,  at  a  cost  of  £2,500,000. 
In  Buenos  Ayres  an  English  company  has  projected  a  road  from 
San  Nicholas  to  Junon,  to  traverse  about  100  miles  of  well-settled 
country.  A  contract  for  the  construction  of  the  Caraccas  railway  was 
concluded,  and  the  road  will  pxobably  be  built  with  French  capital 

On  the  continent  of  Europe  it  is  declared  that,  in  spite  of  the  pro- 
longed depression  in  trade,  there  is  more  activity  and  vitality  in  rail- 
road circles  than  there  has  been  for  many  years.  At  the  close  of 
the  past  year  there  were  no  less  than  400  miles  of  railway  in  course 
of  construction  in  Italy,  and  several  new  lines  in  contemplation. 
Some  400  miles  of  railway  are  about  being  constructed  in  Portugal, 
the  necessary  concessions  and  surveys  having  been  made ;  while  no 
less  than  eight  new  lines  were  authorized  by  the  Austrian  govern- 
ment, and  a  beginning  was  made  with  the  Seville  and  Huelva  Rail- 
way in  Spain,  105  kilos,  in  length.  A  line  was  projected  &om  Tim- 
buctoo  to  Algiers  by  way  of  Galeah  and  the  Sahara.  The  Russian 
govenunent  is  said  to  have  given  serious  consideration  to  the  con- 
struction of  a  European-Siberian  line  from  Kazan  to  Ekaterinburg, 
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Yumen,  and  Artamovka.  The  official  Russian  geographer,  in.  a  re- 
port issued  during  the  year,  discussed  various  schemes  for  laying 
down  roads  in  Siberia,  and  stated  that  none  of  these  would  be  taken 
in  hand  before  the  completion  of  the  European-Siberian  line,  835 
versts  long.  In  France,  about  the  close  of  the  year,  ten  new  lines 
were  conceded  to  the  South  of  France  Railway  Company,  the  cost 
of  which  is  estimated  at  $17,000,000.  In  Belgium  the  government 
has  had  strong  pressure  brought  to  bear  upon  it,  by  leading  iron 
manufacturers,  to  lay  down  new  lines,  and  to  purchase  additional 
rolling  stock  for  several  years  in  advance,  as  a  stimulus  to  the  iron 
industries  of  the  country ;  while  in  answer  to  similar  petitions  the 
German  government  decided  upon  the  construction  of  several  new 
lines.  In  England  concessions  were  granted  during  the  past  year, 
by  Parliament,  for  the  construction  of  706  miles  of  new  railway,  the 
estimated  cost  of  which  is  given  as  £86,654,094.  In  India  the  con- 
struction of  the  important  state  lines,  of  which  over  2000  miles  re- 
mained to  be  completed  at  the  close  of  1875,  was  proceeded  with 
energetically,  and  new  railway  projects  for  opening  up  that  country, 
and  bringing  it  into  more  direct  conmiunication  with  the  mother 
country,  were  broached.  Of  this  nature,  for  example,  is  the  scheme 
for  bringing  Bombay  within  eight  days  of  London  by  constructing 
a  line  from  Scutari  to  Eurrachee,  about  8800  miles,  and  another  line 
from  Antioch  to  Ismalia,  a  further  distance— including  branches  to 
Damascus  and  Jerusalem— K)f  600  miles.  The  great  Central  Asian 
Railway,  referred  to  in  our  last  year's  Beoordf  was  also  revived,  but 
nothing  of  special  interest  regarding  it  has  transpired,  save  the  c<hi- 
viction,  which  finds  very  general  expression  in  well-informed  circles, 
that  the  undertaking  of  this  gigantic  project  will  not  be  long  de- 
ferred. 

The  present  year  has  also  witnessed  the  construction  and  opening 
of  the  first  railway  in  China,  which  latter  event  occurred  on  the  80th 
of  July.  The  line  in  question  extends  from  Shanghai  to  Woosnng, 
a  distance  of  about  ten  miles.  The  concession  for  the  same  was  ob- 
tained and  the  road  was  constructed  by  certain  enterprising  En- 
glish merchants  at  a  cost  of  some  £30,000.  It  is  a  single  line,  with  a 
gauge  of  two  feet  six  inches,  and  is  laid  with  a  twenty-seven-pound 
rail  of  the  Yignoles  section  on  cross-sleepers.  The  occasion  of  the 
opening  attracted  a  large  concourse  of  native  spectators,  who  evinced 
the  liveliest  interest  in  the  proceedings.  From  all  that  can  be  learn- 
ed of  the  present  status  of  this  first  Chinese  road,  it  appears  to  have 
become  quite  popular,  and  the  most  sanguine  hopes  are  entertained 
by  those  interested  in  the  opening  up  of  the  interior  of  the  Celestial 
Empire  by  this  pioneer  of  civilization  that  at  last  the  decisive  step 
toward  the  realization  of  their  hopes  has  been  taken. 

The  efficiency  of  the  block-system  of  railway  signals  was  admira- 
bly demonstrated  by  the  scarcity  of  accidents  on  the  Pennsylvania 
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Railroad  daring  the  progress  of  the  Exhibition,  when  ndllions  of 
psasengers  were  carried  oyer  the  road.  This  system  is  in  operation 
on  the  New  York  division,  and  on  the  main  line  between  Philadel- 
phia and  Pittsburgh.  It  consists,  briefly  described,  in  dividing  a  line 
of  railway  into  sections  or  blocks,  of  soch  leng^  that  the  movements 
of  trains  thereon  can  be  easily  controlled  by  telegraf^  operators 
stationed  in  signal-towers  at  the  end  of  each  block,  who  obsorve  and 
record  the  movements  of  trains  by  telegraph,  and  who  operate  the 
signals  by  which  the  engine-drivers  are  directed.  The  apparatus  of 
each  station  comprises  a  signal-box  (rising  about  eighteen  feet  from 
the  ground,  and  having  sliding  green  and  red  signals,  two  on  each 
side,  of  different  colors),  located' near  the  track,  so  as  to  be  easily 
seen  by  engineers  of  trains  approaching  from  either  direction,  and 
the  telegraphic  apparatus  within.  By  means  of  strong  cords  con- 
necting the  signals  of  each  side  with  the  working-room  of  the  tower, 
the  operator  within  can  conveniently  make  the  necessary  changes  in 
the  signals. 

The  operation  of  the  system  is  described  as  follows :  Red  is  the 
stationary  signal,  and  informs  the  engineer  of  an  approaching  train 
that  he  can  not  pass  until  a  second  signal  shows  that  the  block  is 
clear.  This  information  is  conveyed  by  showing  the  white  signal. 
A  green  signal  is  understood  to  mean  that  the  engineer  can  proceed, 
but  with  caution,  the  block  not  being  entirely  clear  of  trains.  The 
exact  time  at  which  each  tndn  reaches  a  station  is  telegraphed  at 
once  to  the  operatom  at  the  station  just  passed  and  the  one  next 
succeeding.  The  operator  is  thus  enabled  to.  notify  the  engineer 
of  every  train  approaching  a  signal-tower  with  certainty  of  the  con- 
dition of  the  track  between  the  given  point  and  the  station  next 
succeeding.  The  order  conveyed  by  the  danger  signal  is  impera- 
tive, and  no  engineer  dares  to  disobey  it.  Furthermore,  no  passen- 
ger train  is  allowed  to  pass  a  station  while  another  train  of  the  same 
class  is  on  the  block,  or  between  the  two  stations,  without  a  special 
order  from  the  superintendent.  Freight  trains  are  allowed  to  run 
on  a  block  in  quick  succession  from  two  to  Ave  minutes  behind  each 

other. 

TECHNOLOGY. 

Mr.  John  E.  Wootten  described  at  one  of  the  late  meetings  of  the 
American  Philosophical  Society  a  combination  of  apparatus  by 
which  ordinary  anthracite  coal-waste,  from  the  dirt-banks  at  the 
mines,  can  be  profitably  burned  in  the  furnaces  of  stationary  and 
locomotive  boilers.  The  essential  features  of  this  device  are  described 
to  be  as  follows :  A  closed  ash-pan  is  provided,  into  which  air  is 
injected  by  means  of  a  steam-jet  passing  through  one  or  more  tubes. 
Where  volume  of  air  rather  than  intensity  is  demanded,  these  tubes 
should  be  cylindrical ;  but  when  greater  intensity  is  needed,  as  in 
the  case  of  locomotives,  they  should  be  formed  of  two  frusta  of 
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cozies,  united  at  their  smaller  diameters.    The  mingled  air  and  ya- 
pors  pass  through  a  perforated  fire-bed  into  the  fuel  which  is  spread 
over  it  to  the  depth  of  about  three  inches.    The  fuel  upon  the  grate 
is  gently  lifted  by  the  blast  from  over  the  perforations,  the  finer  par- 
ticles floating  upon  the  current  until  entirely  consumed,  a  large  pro- 
portion of  the  ash  passing  off  with  the  draft  out  of  the  stack.    To 
insure  the  rapid  and  complete  combustion  of  the  fuel,  and  prevent 
the  formation  of  solid  masses  of  clinkers,  it  is  recommended  to  stir 
it  repeatedly  upon  the  fire -bed  with  a  rabble -shaped  instrument 
This  stirring  process,  it  is  declared,  is  an  important  element  in  the 
use  of  the  fuel  under  consideration,  inasmuch  as  it  senres  to  relieve 
the  fire  from  the  finely  divided  ash,  which  is  thus  exposed  to,  and 
carried  by,  the  draft  over  the  bridge* wall,  or  through  the  fines  of  the 
boiler  into  the  stack.    Another  important  element  in  the  system  is 
the  perforated  fire-bed,  the  perforations  in  the  plate  being  from  three 
eighths  to  three  fourths  of  an  inch  in  diameter,  and  from  two  to 
three  inches  from  centre  to  centre.    Wrought  iron  is  preferred  as  the 
material  of  the  fire-bed ;  and  its  peculiar  construction  reduces  the 
loss  of  fuel  through  the  grate  during  the  stirring  process  to  a  mini- 
mum, the  average  loss  being  declared  to  be  leas  than  two  per  cent, 
of  other  coal  put  into  the  furnace.    A  locomotive  engine  using  coal- 
dirt  exclusively  for  fuel  has  for  some  time  been  engaged  in  hauling 
coal  trains  over  the  Philadelphia  and  Reading  Railroad,  generating 
steam  freely  without  the  use  of  any  portion  of  the  exhaust  steam  as 
a  draught-promoting  agent,  the  substitute  being  a  continuous  sup- 
ply of  air  and  vapor,  introduced  into  a  closed  ash-pit,  like  that  de- 
scribed above,  aided  by  very  small  jets  of  live  steam  in  the  chimney 
for  the  purpose  of  facilitating  the  escape  of  the  products  of  combus- 
tion.   The  results,  Mr.Wootten  claims,  obtained  from  many  boilers 
now  using  the  apparatus  before  described,  show  that  the  hitherto 
n^lected  and  apparently  valueless  material  known  as  coal-dirt  can 
be  profitably  used  for  generating  steam,  and  that  hereafter  it  must 
be  regarded  as  a  fuel  of  great  value. 

While  but  little  progress  appears  to  have  been  made  toward  the 
solution  of  the  practical  difiiculties  of  mechanical  puddling  during 
the  past  year,  we  may  mention  that  the  experiment  of  ore  reduction 
in  Bessemer  practice  appears  to  have  been  successfully  accomplished 
at  the  Cruzot  Works,  under  the  direction  of  M.  Ruduer.  From  the 
results  obtained  by  this  metalluigist  the  following  statements  and 
recommendations  are  announced:  The  introduction  of  one  half  ton 
of  pure  ore  into  a  charge  of  seven  tons  of  iron,  toward  the  end  of  the 
blow,  gave,  in  M.  Ruduer's  experimental  trials,  an  excellent  quality 
of  steel,  with  a  clear  slag  containing  scarcely  any  iron.  He  suggests 
as  a  better  method  that  the  iron  ore  be  packed  about  the  sides  of  the 
converter  as  fettling,  and  the  same  sintered  somewhat  together  by 
a  small  charge  of  coke  before  running  in  the  iron.    One  ton  of  ore 
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to  six  or  seven  of  iron  may  be  used.  The  adTantages  claimed  are : 
(1)  Increased  cheapness  of  the  steel ;  (2)  increased  purity  of  the 
steel ;  (S)  saving  in  time  and  fuel ;  (4)  the  possibility  .of  using  an 
iron  poor  in  silica.  The  ore  used  should,  however,  not  contain  over 
0.07  per  cent,  of  phoephoms. 

A  process  for  utilizing  waste  iron,  such  as  stove  and  machinery 
scmp,  and  the  harder  numbers  of  pig-iron,  has  been  introduced  in 
practice  by  Mr. William  Batty,  and  is  sufficiently  useful  and  novel  to 
wairant  special  mention.  The  essential  feature  of  the  process  ap- 
pears to  be  to  recarbonize  the  iron,  which  always  loses  carbon  when 
being  melted  in  the  usual  way  in  the  cupola.  To  neutralize  the  de- 
carbonizing effects  of  the  blast,  the  inventor  feeds  into  the  blast- 
pipe,  just  before  it  enters  the  tuyeres,  a  stream  of  pulverized  coal 
(the  gas-carbon  which  lines  the  retorts  in  the  manufacture  of  illu- 
minating gas  being  selected  on  account  of  its  purity).  The  result 
is  claimed  to  be  the  production  of  a  neutral  flame,  which,  as  it  con- 
tains rather  an  excess  of  carbon,  the  iron  becomes  carbonized,  and 
therefore  softer  after  melting  than  before.  When  the  iron  to  be 
melted  is  very  much  decarbonized,  Mr.  Batty  employs  as  an  auxiliary 
a  bed  of  charcoal  in  the  bottom  of  the  furnace.  The  inventor  claims 
by  this  process  to  be  able  to  melt  iron- waste  of  eveiy  description — 
old  castings^  tin  clippings,  tin  roofs,  etc — and  produce  therefrom 
castings  of  any  desired  quality  by  modifying  certain  details  of  the 
operation  and  varying  its  duration.  He  claims  also  to  have  doubled 
the  productive  capacity  of  the  cupola,  while  effecting  at  the  same 
time  a  decided  economy  of  fneL 

The  International  Committee  appointed  by  the  American  Institute 
of  Mning  Engineers  have  made  a  report  proposing  a  new  nomen- 
clature for  iron  and  steel,  which,  if  generally  adopted,  will  do  away 
with  much  of  the  ambiguity  which  now  attaches  to  the  use  of  the 
term  ''steel,"  ^  consequence  of  its  application  to  the  products  of 
the  Bessemer,  the  Biemens-Martin,  and  other  processes,  which  prod- 
ucts will  not  harden  and  temper.  The  committee  remarks,  in  its 
preamble,  **  Although  homogeneity  due  to  fusion  is  usually  recog- 
nized, and  is  by  this  committee  recognized  as  the  most  definitive 
characteristic  of  both  hard  and  soft  steel,  this  quality  may  be  equally 
well  expressed  in  other  terms,  thus  leaving  the  old  term  *  steel '  to 
define  the  ipalleable  compounds  of  iron  which  will  harden  and  tem- 
per." The  report  concludes  with  a  resolution  recommending  the 
adoption  of  the  following  nomenclature : 

L  That  all  malleable  compounds  of  iron,  with  its  ordinary  ingre- 
dients, which  are  aggregated  from  pasty  masses,  or  from  piles,  or 
from  any  forms  of  iron  not  in  a  fluid  state,  and  which  will  not  sen- 
sibly harden  and  temper,  and  which  generally  resemble  what  is 
called  "  wrought  iron,"  shall  be  called  Wbld  Ibon  (German,  Schiceiss- 
eiaen;  French,/«r  aoude). 
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n.  That  Buch  compounds,  when  they  will  from  any  cause  harden 
and  temper,  and  which  resemble  what  is  now  called  "  puddled  steel," 
shall  be  called  Weld  Steel  (QermsLH,  Schtoem-itahl ;  French,  oei^ 
9oude), 

III.  That  all  compounds  of  iron,  with  its  ordinary  ingredients, 
which  have  been  cast  from  a  fluid  state  into  malleable  masses,  and 
which  will  not  sensibly  harden  by  being  quenched  in  water,  while 
at  red  heat,  shall  be  called  Ingot  Iron  (German,  Fhin-dam;  French, 
ferfondu^. 

IV.  That  all  such  compounds,  when  they  will  from  any  cause  so 
harden,  shall  be  called  Ingot  Steel  (German,  Fluas^dhl;  French, 
aderfonduj. 

The  report  is  signed  by  the  following  distinguished  metallurgists : 
I.  Lowthian  Bell,  P.  Tunner,  A.  L.  Holly,  Dr.  Hermann  Wedding, 
Richard  Akerman,  Thomas  Egleston,  and  L.  Gruner. 

A  new  alloy,  which  promises  to  prove  of  considerable  utility  in 
the  arts,  has  been  brought  out  by  Mr.  P.  M.  Parsons  under  the  name 
of  manganese-bronze.  The  addition  of  manganese  to  bronzes,  it  is 
affirmed,  deoxidizes  the  latter ;  its  action  being  strikingly  visible  in 
the  texture  of  the  metal,  the  grain  being  fine  and  close,  and  the 
strength  greatly  increased.  The  new  alloy  may  be  forged  at  a  red- 
heat,  which  increases  its  strength  and  toughness.  Cast  test-pieces 
have  shown  an  ultimate  strength  of  twenty-four  tons  per  square 
inch;  and,  when  forged,  an  ultimate  resistance  of  80.8  tons;  elastic 
limit,  twelve  tons;  elongation,  20.75  per  cent.  These  figures  indi- 
cate that  the  new  alloy  possesses  an  ultimate  strength  equal  to  that 
of  good  wrought  iron,  while  greatly  superior  to  the  best  gun-metal, 
for  which  sixteen  tons  and  an  elastic  limit  of  seven  tons  ate  high 
strengths.  The  effects  of  forging  in  raising  the  strength  of  the  alloy 
are  very  marked.  It  resembles  aluminium-bronze  in  certain  respects, 
but  possesses  a  much  superior  resistance  to  this  alloy,  which  does  not 
exceed  22.6  tons,  and  is  also  inferior  to  manganese-bronze  in  elonga- 
tion and  elasticity.  It  is  claimed  that  the  new  alloy  will  find  an  ap- 
plication wherever  gun-metal  is  used,  while  the  facility  with  which 
it  may  be  forged,  and  the  improvement  resulting  therefrom,  will 
render  it  even  more  usefril  for  constructive  uses. 

Among  the  Centennial  Exhibits  of  materials  especially  applicable 
for  railway  purposes,  one  of  the  most  interesting  and  important  was 
the  exhibit  of  a  variety  of  articles  of  the  alloy  known  as  phosphor* 
bronze.  When  this  material  was  first  brought  out  some  years  ago, 
we  presented  in  the  Seeord  some  of  the  more  important  of  the  claims 
of  its  makers,  and  it  is  quite  appropriate,  now  that  it  has  attained  in 
virtue  of  its  peculiar  properties  a  permanently  valuable  position  in 
the  arts,  to  give  a  rSsume  of  the  applications  for  which  it  has  been  as- 
certained to  possess  special  value.  The  following  statements,  abridged 
from  Iron,  the  leading  English  metallurgical  journal,  will  be  found 
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to  cover  this  subject  quite  fully,  tIz.  :  The  superior  endurance  of  this 
new  alloy  is  bringing  it  rapidly  into  use  for  many  other  purposes  be- 
sides those  for  which  it  was  originally  employed.  It  still  continues  in 
demand  for  bearings,  but  is  being  widely  adopted  with  great  adyan- 
tage  for  pit-ropes,  telegraph-wires,  bolts,  etc.  When  used  for  tele- 
graphic parposes,  it  is  claimed  to  have  tiirice  the  conductivity,  and 
greater  strength  than  the  iron  wire  commonly  employed.  In  its  em- 
ployment for  bearings,  it  has  been  found  to  possess  a  power  of  en- 
durance nearly  ^yc  times  greater  than  that  of  gun-metal,  besides 
being  less  liable  to  heat  Even  when  heated,  it  is  also  aflirmed,  it 
does  not  cut  the  journals.  In  England  and  on  the  continent  of  Eu- 
rope it  has  been  largely  introduced  in  the  construction  of  the  bear- 
ings of  railway  carriages  that  have  to  travel  long  distances  without 
stopping.  The  gain  in  respect  of  economy  is  also  great,  showing  a 
saving  in  fietvor  of  phosphor-bronze  of  four  to  one.  The  bearings  of 
rolling-mill  engines  have  to  endure  a  similar  amount  of  friction,  and 
some  of  the  largest  concerns  of  this  description  in  England  have 
adopted  it  with  satisfactory  results. 

Excellent  results  have  also  followed  the  use  of  phosphor-bronze 
for  plungers,  pump-cylinders,  and  piston-packing.  When  made  into 
wire  cables  and  ropes,  it  is  affirmed  not  to  be  liable  to  take  on  a 
crystalline  structure  under  the  action  of  repeated  shocks,  which  is 
the  case  with  both  iron  and  steel,  as  many  fatal  casualties  testify. 
While  it  is  very  hard,  it  does  not  emit  sparks  when  struck  upon  a 
harder  surface,  in  virtue  of  which  property  it  has  been  found  to  be 
very  suitable  for  the  tools  used  in  the  manufacture  of  gunpowder 
and  the  like.  At  the  Centennial  Exhibition  the  Phosphor-Bronze 
Company  exhibited  some  fine  ornamental  castings,  and  specimens 
of  bearings  and  other  uses  to  which  the  metal  is  found  applicable. 
The  English  government  employs  phosphor-bronze  very  largely  in 
the  royal  arsenal  gun  and  carriage  departments.  A  number  of  the 
finest  vessels  of  the  English  navy  have  likewise  been  fitted  with 
phosphor-bronze  bearings,  slide -fiices,  bolts  for  propeller  blades, 
slide  and  expansion  valves,  etc.  Many  of  the  Peninsular  and  Ori- 
ental steamships  use  it  in  their  engine-fittings,  and  other  steamship 
companies  are  adopting  it  for  bearings,  sheet-rings,  slide  valves  and 
iacings,  piston-rod  cross-head  bearings,  piston  rings  for  high-pressure 
cylinders,  etc.  The  authority  from  which  we  have  gleaned  the  fore- 
going points  concludes  with  the  statement  that  a  metal  that  can  be 
made  more  ductile  than  copper,  as  tough  as  wrought  iron,  and  as  hard 
as  steel,  is  necessarily  fitted  for  many  uses,  especially  as  it  can  be  re- 
melted  without  any  material  loss  or  alteration  in  quality.  In  this 
country,  finally,  the  use  of  the  alloy  is  gradually  extending. 

It  is  worthy  of  note  that  while  in  this  country  we  are  just  in  the 
midst  of  a  discussion  of  the  feasibility  of  doing  away  with  the  ob- 
jectionable system  of  carrying  lines  of  telegraph  on  posts  through 
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the  crowded  streets  of  cities,  and  the  sabstitution  therefor  of  sab- 
terranean  lines,  the  latter  system  has  been  in  successful  operation  in 
the  cities  of  Continental  Europe  and  in  England  for  the  past  twenty 
years.  In  many  instances,  for  example,  on  the  Continent,  there  are 
long  lines  of  underground  telegraph  extending  through  the  coun- 
try, notably  the  lines  connecting  the  German  fortresses ;  and  the 
cable  laid  directly  on  the  surface  of  the  ground  in  seyeral  cases  suf- 
fices to  insure  permanent  and  reliable  telegraphic  commnnication 
between  countries  situated  on  opposite  sides  of  the  Alps  and  other 
mountains  of  Europe.  Apropos  of  this  topic,  we  note  the  appear- 
ance of  a  report  that  a  subterranean  line  will  be  laid  down  between 
the  cities  of  Halle  and  Berlin,  and  that  in  the  future  all  the  German 
telegraphs  will  be  underground.  The  advantages  of  the  under- 
ground or  cable  system  as  compared  with  the  aerial  are  obviooa. 
It  obviates,  to  a  large  extent,  the  numerous  causes  of  interruption  of 
communication  resulting  from  the  breaking  of  wires,  whether  by  ac- 
cident or  malice,  accumulations  of  sleet,  ice,  etc.,  or  the  frequent  fall- 
ing of  poles ;  it  largely  obviates  the  evil  of  the  general  imperfection 
of  insulation,  so  severely  felt  by  telegraph  operators  during  a  long 
spell  of  wet  weather— to  say  nothing  of  the  disfigurement  of  the 
streets  and  highways  by  posts  and  wires,  which  no  amount  of  inge- 
nuity can  make  sightly  or  attractive.  That  the  unsightly  pole  sys- 
tem, with  its  many  objectionable  features,  which  have  long  since 
practically  effected  its  banishment  as  a  nuisance  from  the  cities  of 
Europe,  should  still  be  suffered  to  exist  in  this  country,  which  of  all 
others  has  contributed  more  than  any  other  to  improve  the  art  of 
telegraphy  through  the  achievements  of  a  host  of  ingenious  invent- 
ors, is  one  of  the  puzzles  of  the  day,  and  affords  a  conspicuous  exam- 
ple of  indifference  to  the  introduction  of  a  demonstrated  improve- 
ment that  is  eminently  un-American. 

In  the  province  of  illumination,  perhaps  the  most  noteworthy  do- 
mestic event  of  the  past  year  was  the  successful  inauguration  of  the 
Lowe  water-gas  process  at  the  Manayunk  Station  of  the  Philadel- 
phia €kM  Trust.  In  our  Becord  of  last  year  we  gave  a  brief  descrip- 
tion of  the  tnodits  operandi  of  this  very  interesting  process,  to  which 
we  must  refer  our  readers  for  details,  remarking  only  in  this  place 
that  the  gist  of  the  process  is  the  simultaneous  decomposition  of 
steam  and  petroleum  in  the  presence  of  incandescent  carbon  (an- 
thracite), in  a  vertical  chamber  termed  the  generator ;  the  fixation 
of  the  resulting  mixed  gases  by  their  passage  through  an  intensely 
heated  mass  of  fire-brick,  in  a  second  chamber  called  the  superheat- 
er ;  and  the  subsequent  washing  and  purification  of  the  product  ac- 
cording to  the  usual  methods  employed  in  the  ordinary  coal  gas- 
works. The  Utica  works,  which  up  to  the  present  year  were  the 
largest  that  have  been  erected,  and  which  were  alluded  to  in  our 
summary  for  the  year  1875,  had  a  daily  capacity  of  about  200,000 
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cubic  feet,  and  their  actual  production  for  a  number  of  months,  until 
the  unfortunate  destruction  of  the  works  by  fire,  was  about  120,000 
cubic  feet  daily,  representing  a  total  production  during  the  eight 
months  of  their  existence  of  about  21,000,000  cubic  feet  These  works 
were  so  remarkably  successful  as  to  hare  attracted  the  attention 
of  gas  engineers  throughout  the  country.  They  demonstrated  the 
adaptability  of  the  Lowe  system  for  the  production  of  illuminating 
gas  of  high  quality  and  permanence  upon  the  largest  scale,  and  se- 
cured for  the  system  the  distinction  of  being  the  first  thoroughly 
practical  solution  of  the  *^  water-gas"  problem,  which  a  generation 
of  iuTentora  had  been  yainly  striving  to  accomplish.  The  establish- 
ment of  a  Lowe  plant  at  Kanaynnk  during  the  last  year,  upon  a 
much  larger  scale  than  bad  previously  been  attempted,  has  afibrded 
those  who  are  interested  in  this  subject  a  most  admirable  opportu- 
nity of  estimating  the  practicability  of  the  system,  and  the  results 
achieved  have  been,  in  every  essential  particular,  M  that  the  most 
ardent  champions  of  the  innovation  could  have  desired.  The  two 
most  striking  features  of  the  system,  which  attract  the  attention  of 
the  gas  engineer,  are  the  great  compactness  and  simplicity  of  the 
plants  and  the  surprising  rapidity  with  which  gas  of  excellent  illu- 
minating power  aud  permanency  is  produced.  The  following  state- 
ments will  give  an  idea  of  the  results  of  its  practical  operation.  The 
Lowe  Establishment  at  Manayunk  was  erected  during  the  summer 
of  1876,  and  went  into  operation  on  the  4th  of  August.  The  plant 
consists  of  three  generators  and  six  superheaters.  The  other  por- 
tions of  the  plant  consist  of  the  usual  washing  and  purifying  de- 
vices of  the  common  gas-works.  The  g^erators  are  10  feet  6  inches 
high,  and  have  an  internal  diameter  of  40  inches.  The  superheaters 
are  16  feet  high,  with  an  internal  diameter  of  84  inches.  Both  gen- 
erators and  superheaters  are  very  solidly  constructed  of  fire-brick, 
and  have  double  walls,  leaving  an  intervening  air-space.  Genera- 
tors, superheaters,  condenser,  scrubbers,  and  station-meter  are  con- 
tained within  a  building  27  by  57  feet. 

The  old  coal  gas-works,  which  the  Lowe  plant  just  described  dis- 
places, occupied  with  all  their  necessary  appurtenances  about  an  acre 
and  a  half  of  ground.  The  retort-house  (109  feet  long  by  38^  feet 
wide)  was  furnished  with  ten  benches  of  threes,  and  when  worked 
continuously  to  their  fhll  capacity  could  produce  about  6000  cubic 
feet  of  gas  per  hour— a  quantity  insufficient  to  supply  the  local  re- 
quirement; in  consequence  of  which  the  deficiency  was  supplied  by 
pumping  into  the  holder  an  additional  supply  from  the  works  at 
Market  Street,  several  miles  away.  The  old  works  required  the 
services  of  thirty-four  men. 

The  new  works  occupy  scarcely  one  tenth  the  space  of  the  old 
(the  essential  portions  of  the  plant  being,  as  before  remarked,  con- 
tained in  a  building  27  by  57  feet).    Until  ktely  they  have  not  been 
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run  up  beyond  one  half  their  capacity,  and  have  since  the  date  of 
their  going  into  operation  been  supplying,  on  an  average,  160,000 
cubic  feet  of  20-candle  gas  daily  (a  quantity  quite  sufficient  to  meet 
the  local  requirement),  and  employ  the  sernces  of  but  seven  men 
— ^three  on  the  night  shift,  and  four  during  the  day.    The  cost  of 
80-candle  gas  delivered  into  the  holder,  inclusive  of  labor  and  inter- 
est on  the  investment,  is  admitted  by  the  managers  to  be  fix>m  86  to 
40  per  cent  less  than  that  of  the  coal  gas  of  16-candle  power  which 
the  old  works  had  been  supplying ;  and  this  estimate  will  doubtless 
be  still  more  favorable  when  the  works  are  running  up  to  their  full 
capacity,  and  when  the  price  of  oil,  which  has  of  late  been  excep- 
tionally high,  returns  to  its  nonnal  market  value.    The  capacity  of 
the  Manayunk  plant  is  placed  at  850,000  cubic  feet  daily,  and  the 
total  production  from  August  4th  to  December  81st,  1876,  has  been 
20,000,000  cubic  feet    The  progress  that  is  being  made  in  this  di- 
rection will  be  best  appreciated  by  the  statement  that  during  the 
past  year  the  Lowe  process  has  also  been  introduced  at  the  FaUs  of 
Schuylkill  and  Stroudsburg,  Pennsylvania,  and  at  Clyde  and  Fort 
Plain,  New  York.    At  Kingston,  Canada,  Lowe  works  are  at  present 
in  course  of  erection,  and  contracts  have  been  effected  for  the  build- 
ing of  works  at  the  cities  of  Lancaster  and  Harrisburg,  Pennsylva- 
nia ;  Trenton,  New  Jersey ;  Baltimore,  Maryland ;  and  Indianapolis, 
Indiana.    The  important  bearing  of  this  "  water  gas"  system  upon 
metallurgy  and  the  domestic  arts  will  appear  in  its  proper  place. 

The  introduction  of  the  electric  light  into  general  use  is  likewise 
worth  noticing.  The  experiment  of  applying  it  on  shipboard  ap- 
pears to  have  been  tried  with  satis&ction  on  the  Qenend  Transat- 
lantic Steamship  Company's  steamship  Amirigue,  which  has  for  some 
time  been  provided  with  one  of  Gramme's  magneto-electric  tnA/»li^n^>a^ 
The  electrical  signal  light  of  the  Amerique^  when  placed  at  the 
height  of  thirty-three  feet  above  the  water,  is  estimated  to  be  visible 
for  a  distance  of  ten  miles  to  an  observer  stationed  twenty  feet  above 
the  water.  The  advantages  of  the  electric  light  are  not  confined, 
however,  to  lessening  the  risk  of  collision,  but  its  poweiful  illuminat- 
ing quality  has  been  found  extremely  useful  in  loading  and  unload- 
ing, and  in  working  the  ship,  and  in  guiding  her  in  and  out  of  port 
at  night.  By  means  of  a  cone  of  sheet-iron  placed  over  the  lig^ht, 
with  the  base  of  the  cone  uppermost,  all  the  details  of  the  ship's 
equipment  are  rendered  visible  for  a  considerable  distance  aside 
from  the  signal  light  It  is  affirmed  that  the  apparatus  is  inexpen- 
sive in  operation,  easily  managed,  and  not  liable  to  get  out  of  onler. 
The  system  of  electric  lighting  has  also,  according  to  account,  been 
successfully  introduced  at  the  depot  of  the  Northern  Railway  in 
Paris,  in  several  French  industrial  works,  and  in  several  Belg^ian 
coal-mines. 

The  use  of  chloride  of  calcium  for  watering  the  streets  of  lai^ 
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cities  has  been  attended  with  conmdenble  success,  as  appears  from 
the  ibllowing  abstract  of  a  presentation  of  the  subject  before  the 
French  Academy.  This  salt  possesses,  in  addition  to  its  eminent 
deliquescent  properties,  in  rirtue  of  which  it  absorbs  moisture  with 
the  greatest  avidity,  and  retains  it,  the  advantage  of  being  excellent- 
ly adapted  for  this  use  by  reason  of  its  having  little  or  no  commer- 
cial value,  so  that  in  certain  localities  it  is  looked  upon  as  a  nui- 
iance.  During  the  past  few  years  the  principal  streets  of  Rome  have 
been  watered  with  a  solution  of  chloride  of  calcium,  obtained  from 
the  numerous  pyroligneous  acid  works  in  its  vicinity.  The  result  is 
reported  to  be  that  the  dampness  communicated  to  the  road,  instead 
of  disappearing  in  a  few  hours,  as  would  be  the  case  when  water 
alone  was  used,  remains  for  a  whole  week,  the  road  continuing  damp 
without  being  muddy,  and  presenting  a  hard  surface,  on  which  nei- 
ther wind  nor  passing  pedestrians  nor  horses  have  any  effect.  In 
conrse  of  time,  also,  the  road  becomes  covered  with  a  sort  of  crust, 
which  increases  the  durability  of  the  snr&ce.  M.  Houzean,  in  dis- 
cussing this  subject  before  the  Academy,  estimated  that  the  use  of 
this  solution  showed  a  saving  over  that  of  water  alone  of  over  thirty 
per  cent.  The  same  savant  likewise  attributes  to  this  method  of 
watering  the  streets  certain  hygienic  virtues  which  deserve  consid- 
eration, to  wit :  The  chloride  of  calcium  obtained  from  the  pyro- 
ligneous acid  works  always  contains  appreciable  quantities  of  tarry 
matters  and  perchloride  of  iron,  the  dissemination  of  which  in  the  at- 
mosphere, it  is  affirmed,  is  most  salutary;  while,  finally,  the  complete 
snppression  of  dust,  which  is  attained  by  this  simple  but  efficacious 
remedy,  must  needs  exert  a  most  beneficial  effect  upon  public  health. 
Professor  E.  W.  Dory  has  suggested  a  new  and,  it  is  affirmed,  very 
sensitive  test  for  alcohol,  which,  if  it  realize  the  claims  made  for  it, 
may  prove  to  be  of  much  practical  value.  The  reagent  employed  in 
this  case  consists  of  a  solution  of  molybdic  acid  in  strong  sulphuric 
acid.  When  brought  into  contact  with  this  solution,  a  deep  azure- 
blue  coloration  is  brought  out,  if  alcohol  is  present.  This  test  is  af- 
firmed to  be  so  sensitive  that  a  quantity  of  alcohol  as  minute  as  the 
one  thousand  six  hundred  and  sixty-sixth  part  of  a  grain  may  read- 
ily be  detected.  Professor  Dory,  in  commenting  upon  this  reaction, 
points  out  the  utility  of  his  observation  by  reference  to  the  frequent 
substitution  of  alcohol  for  chloroform  in  medical  compounds  and 
mixtures,  and  affirms  that  such  adulteration,  which  may  produce  the 
most  injurious  effects  upon  the  sick,  may  be  at  once  detected  by 
this  process.  Should  this  reaction  be  found  to  be  what  is  claimed 
&r  it,  it  will  prove  of  great  value  in  general  laboratory  practice. 

ENGINEERING  IN  GENERAL. 
One  of  the  noteworthy  engineering  events  of  the  past  year  was  the 
SQcoessfhl  removal  of  Hallett^s  Point  Reef,  one  of  the  most  formida- 
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blc  obstructions  to  the  nayigatioii  of  Kew  York  harbor.    In  con- 
nection with  this  event,  a  brief  summary  of  the  operations  under- 
taken by  the  national  goyemment  for  the  improvement  of  New  York 
harbor  may  be  of  interest    These  operations,  as  gleaned  from  a 
trustworthy  source,  date  from  the  year  1848,  when  Lieutenants  Davis 
and  Porter,  U.  S.  K,  made  an  examination  of  the  narrow  channel 
known  as  HeU  Qate,  leading  from  Long  Island  Sound  to  the  East 
River.    The  narrow  channel  between  Long  Island  and  Ward^s  Isl- 
and was  rendered  very  dangerous  by  HaUett^s  Point  Reef,  that  pro- 
jected out  into  the  river  some  three  hundred  feet,  and  caused  the 
tide  coming  in  from  the  Sound  to  be  thrown  over  against  an  oppos- 
ing rock  known  as  the  Gridiron.    Besides  these  rocks,  there  were 
the  Pot  Rock,  the  Frying-Pan  Rock,  and  Way's  Reef,  which  were 
blasted  as  long  ago  as  1851-1852,  by  exploding  cans  of  powder  laid 
on  their  surface.    From  the  above  date  nothing  was  done  until  the 
year  1866,  when  Major-Cteneral  John  Newton  was  assigned  the  duty 
of  making  an  examination  of  the  obstruction  at  this  point,  and  of 
preparing  plans  and  making  estimates  of  the  cost  of  the  works  nec- 
essary to  remove  them.    The  several  plans  submitted  by  this  officer 
involved  the  removal  of  the  reef  at  Hallett's  Point,  as  a  prondnent 
feature,  and  in  pursuance  of  these  plans  Congress  made  the  first  ap- 
propriation in  1869  for  what  have  since  been  known  as  the  Hell  Qate 
improvements,  assigning  to  General  Newton  the  duty  of  carrying 
them  out.    From  this  time  forward  operations  were  carried  on  with 
more  or  less  rapidity,  and  culminated,  on  the  24th  of  September,  in 
the  demolition  of  the  reef  by  explosion.    Without  rehearsing  details 
given  in  our  last  Annual  Beoord^  we  may  add  the  following  tabular 
statement  of  the  dimensions  of  the  main  headings,  showing  the  ex- 
tent of  the  submarine  tunneling  work: 


HBAnnfOS. 

Height  of 

OpemDg  at 

the  Shaft 

Wldlh  of 

Opening  at 

the  Shaft. 

Length  of 
Tonnel. 

No.  1 

FMt. 

22 
21 
22 
22 
20 
19 
19 
19 
17 
13 

FMt. 

9 
10 
11 
11 
11 

9 
11 
12 
13 
10 

FMt. 

296 

186 
200 
195 
191 
124 
231 
214 
226 
900 

No.  2 

No.  8 

No.  4 

No.  5 

No.  6 

No.  7 

No.  8 

No.  9 

No.  10 

The  total  length  of  headings  was  4857  feet^  and  of  the  circular 
galleries  or  cross-cuts  2568  feet,  making  a  total  of  7425  feet.  The 
amount  of  rock  excavated  was  47,461  cubic  yards,  and  the  cubic 
contents  of  the  rock  in  the  reef  above  the  depth  of  26  feet  at  mean 
low  water  amounted  to  51,000  cubic  yards.    The  rock  itself  was  an 
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extremely  hard,  foliated,  homblendic  gneiss,  inteneeted  with  nn- 
meroos  quarts  Teine,  which  rendered  the  progress  of  the  tunneling 
work  extremely  difficult,  and  required  the  exercise  of  constant  Tigi- 
lance  on  the  part  of  the  engineers  in  charge  oi  the  work  to  avoid 
getting  too  near  the  bed  of  the  river,  and  the  shattering  of  the  roof 
of  rock  by  too  heavy  shots.    In  only  one  case,  it  is  affirmed,  was  the 
roof  endangered,  and  there  a  wall  had  to  be  built  to  support  it 
The  explosives  used  in  making  the  excavations  were  nitro-glycerine, 
aereral  of  its  compounds,  and  common  black  powder.    Bince  the' 
year  1872  nearly  all  the  drilling  was  done  with  the  Burleigh  rock- 
drills  and  the  Rand  drilL    The  diamond  drill  was  used  to  some 
extent,  principally  for  exploring  the  rock  ahead  of  the  work ;  but 
the  varying  hardness  of  the  rocks  and  their  inclination  were  unfa- 
vorable to  it.    Previous  to  1872  the  drilling  was  done  by  hand;  and 
the  progress  of  the  work  affords  a  good  criterion  by  which  to  esti- 
mate the  relative  economy  of  hand  and  machine  dxilUng.    In  this 
case  the  work  of  drilling  was  contracted  for  at  so  much  per  foot. 
Hand-drilling  cost  about  95  cents  per  foot,  while  the  cost  of  drilling 
with  the  Burleigh  rock-diills,  including  repairs,  etc.,  was  found  to 
be,  on  an  average,  86  to  87  cents  per  foot.    The  work  of  excavation 
was  finished  about  the  month  of  July,  1875,  and  the  work  of  prepar- 
ing for  the  final  blast,  involving  the  boring  of  holes  in  the  pillars 
and  roof,  the  charging  of  the  same  with  explosives,  etc.,  occupied  a 
number  of  months.    The  firing  of  the  mine  was  effected  by  electric- 
ity ;  and  to  effect  the  simultaneous  explosion  of  all  the  holes,  the 
conducting  wires  leading  from  the  same  were  held  on  a  cross-bar, 
forming  a  circuit  closer ;  and  the  circuit  was  closed  by  firing  a  small 
torpedo  which  held  the  cross-bar  up ;  when  this  took  place,  the  bar 
fell,  the  brass  points  to  which  the  wires  were  attached  plunged  into 
small  cups  filled  with  mercury,  and  which  were  connected  with  the 
second  set  of  wires  from  the  primers,  and  the  circuit  was  closed. 
Every  thing  being  in  readiness,  the  water  was  let  into  the  vast  cav- 
ern, and  on  the  afternoon  of  Sunday,  the  24th  of  September,  the  mine 
was  successfully  exploded.    The  amount  of  disturbance  caused  by 
the  explosion  of  the  62,206|  lbs.  of  dynamite,  rend-rock,  and  Vulcan 
powder  employed  was  moderate  and  circumscribed,  and  was  quite  a 
disappointment  to  a  huge  body  of  spectators  that  had  been  attracted 
to  the  scene  in  the  expectation  of  witnessing  a  terrific  convulsion. 
As  subsequent  soundings  demonstrated,  however,  the  reef  was  very 
completely  shattered,  and  the  depth  of  the  river  considerably  in- 
creased even  before  the  removal  of  any  of  the  debris^  which  eventu- 
ally will  all  be  dredged  up.    Until  this  is  done  the  .complete  results 
of  the  work  of  demolition  will  not  be  accurately  known.    The  work 
upon  the  Flood  Bock  excavations,  it  is  understood,  will  now  be  en- 
ergetically pushed  forward,  operations  having  been  held  in  abeyance 
pending  the  consummation  of  the  Hell  Gate  explosion. 
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During  the  year  1876  work  upon  the  jetties  at  the  South  Pass  of 
the  Mississippi  has  been  rapidly  advanced,  and,  so  &r  as  may  be  in- 
ferred from  what  has  already  been  accomplished,  with  every  indica- 
tion of  ultimate  success.    'Die  extent  and  location  of  the  jetties  are 
as  follows :  The  lines  of  the  jetties  are  1000  feet  apart.    The  length 
of  the  East  Jetty,  from  the  land^s  end  to  the  deep  water  where  the 
jetty-heads  will  be  constructed,  is  about  12,600  feet.    This  extends 
out  in  nearly  a  straight  line  for  800  feet,  and  then  curves  to  the  west 
in  order  to  strike  more  favorably  the  littoral  current  from  the  east 
which  has  been  ascertained  to  exist.    For  most  of  its  length  this 
jetty  is  constructed  on  a  lateral  shoal  where  depths  averaged  not 
more  than  six  or  seven  feet.    At  the  other  end  it  stops  in  thirty  feet 
of  water.    The  West  Jetty,  on  account  of  the  &rther  extension  of 
the  river-bank  on  that  side,  begins  about  4000  feet  farther  down 
than  the  east  one,  and  extends  parallel  to  it  out  to  the  same  point. 
At  its  beginning  it  was  constructed  in  much  deeper  water  than  was 
the  East  Jetty,  it  being  in  fifteen  feet  of  water,  in  what  was  the  deep- 
est channel  of  the  bar  at  that  point    This  depth  gradually  shoaled 
to  the  crest  of  the  bar,  where  it  was  from  six  to  eight  feet.    The  meth- 
od of  constructing  the  jetties  has  been  fully  described  in  our  last 
yearns  llecord^  and  need  not,  therefore,  be  here  repeated.    The  im- 
provements  comprise,  in  addition  to  the  building  of  the  jetties,  two 
other  auxiliary  works,  namely,  the  closure  of  Grand  Bayou  and  th^ 
construction  of  a  dike  at  the  head  of  the  Pass.    The  purpose  of  these 
works  is  to  deflect  more  water  into  the  South  Pass,  and  thus  increase 
the  velocity,  and  consequently  the  scouring  action,  of  the  cnrrent. 
Both  of  these  auxiliary  works,  it  i^  afilrmed,  have  been  completed. 
The  following  statement,  given  on  the  authority  of  D.W.  Bowman, 
C.E.,  South  Pass  Jetty  Works,*  presents  the  condition  of  the  jetties 
on  the  26th  of  May  last,  since  which  time,  although  considerable 
progress  has  been  made,  no  official  statement  of  the  actual  condition 
of  the  work  has  come  into  our  possession.    This  statement,  although 
not  as  recent  as  could  be  desired,  gives  nevertheless  a  good  idea  of 
the  rapidity  with  which  the  work  under  Captain  £ads'  superintend- 
ence is  being  pushed  forward.    At  the  date  named  the  condition  of 
the  jetties  was  as  follows:  For  a  distance  of  about  11,500  feet  from 
the  land^s  end  on  East  Bank  the  mattresses  of  both  jetties  were  built 
up  to  average  flood -tide,  and  confined  nearly  all  the  water.     For 
about  600  feet  farther  the  jetties  were  partially  constructed,  but  did 
not  reach  the  surface  by  several  feet,  the  current  flowing  laterally 
over  them.    This  work  represents,  at  the  expiration  of  eleven  months 
from  the  commencement  of  operations,  a  total  length  of  nearly  20,000 
feet,  or  about  four  miles,  exclusive  of  the  work  done  at  Grand  Bayou 

*  Bee  a  coinplete  riwmi  of  thlB  subject  by  this  aathor  in  Engineering  Iifews, 
m.,180rf«g.  ^ 
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and  the  head  of  the  Pasa  Mr.  Bowman,  commeBting  upon  the  reaolts 
already  attained,  predicating  his  statements  upon  the  work  accom- 
plished up  to  the  aboTe-named  date,  affirms  that  the  action  of  the 
jetties  has  already  been  sufficient  to  judge  of  their  final  effect,  and 
to  enable  those  who  have  staked  their  professional  reputations  upon 
their  success  to  vindicate  the  soundness  of  their  conclusions.  Care- 
ful soundings  made  on  the  24th  of  March,  1876,  and  compared  with 
the  official  survey  made  before  the  commencement  of  the  work,  show- 
ed that  1,815,000  cubic  yards  of  the  bar  had,  up  to  that  time,  been 
removed  from  between  the  jetties.  The  soundings  at  that  time  (May 
26th)  revealed  the  £sLct  that  there  is  a  channel  nowhere  less  than 
twenty-two  feet  in  depth  to  within  2000  feet  of  the  deep  water  of 
the  Gulf.  On  this  remaining  distance  the  least  channel  depth  was 
seventeen  feet  where  the  original  crest  of  the  bar  had  been,  with 
only  nine  feet  of  water  upon  it.  Not  the  least  among  the  favorable 
results  is  the  fact  that,  in  the  deep  water  in  advance  of  the  jetties, 
instead  of  any  indication  of  a  re-formation  of  the  bar,  as  it  was  pre- 
dicted by  the  opponents  of  the  jetty  system  would  occur,  the  sound- 
ings sbow  that,  by  some  cause  or  other,  the  depth  of  water  has  been 
increased.  From  all  published  accounts,  therefore,  it  would  appear 
that  there  is  no  reasonable  doubt,  from  what  has  already  been  ac- 
complished, of  the  ultimate  success  of  the  £ads'  jetty  experiment. 
At  the  time  of  this  writing,  for  example,  it  is  reported  that  the  chan- 
nel between  the  jetties  at  average  flood-tide  has  every  where  a  depth 
of  not  less  than  twenty  feet  for  a  width  of  200  feet,  and  that  in  the 
centre  of  the  channel  there  is  a  minimum  depth  of  twenty-two  and  a 
half  to  twenty-three  feet,  and  a  maximum  depth  of  thirty  feet.  In 
consideration  of  which  facts  the  assertion  is  made  that  vessels  are 
now  certain  of  having  a  much  wider  channel  across  the  bar  than  has 
ever  been  offered  at  the  Southwest  Pass,  where  for  several  years 
dredging  operations  have  been  carried  on  under  government  direc- 
tion at  an  annual  expense  of  several  hundred  thousand  dollars. 

From  an  elaborate  review  of  the  present  aspects  of  the  Channel 
Tunnel  project,  which  has  lately  appeared  in  the  London  Standard^ 
.we  are  enabled  to  glean  the  following  facts  bearing  on  the  progress 
that  has  been  made  during  the  year  just  passed,  viz. :  The  scheme  in 
question,  under  Sir  John  Hawkshaw  on  the  English  side,  and  M.  La 
Vall^  on  the  French  side,  appeared  more  than  a  year  ago  to  be 
making  substantial  progress.  Three  railway  companies  had  an- 
nounced their  readiness  to  contribute  their  contingents  of  £20,000 
each ;  and  an  English  company  had  expressed  its  willingness  to  con- 
tribute the  balance  of  the  £80,000,  which,  according  to  Sir  John 
Hawkshaw's  estimates,  were  necessary  for  the  trial  works  then  in 
contemplation,  and  which  were  to  have  been  at  once  proceeded  witb 
at  St  Margaret^s  Bay,  three  or  four  miles  to  the  east  of  Dover.  The 
Standard^  replying  to  the  query  as  to  the  progress  made  by  the  En- 

10 
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glish,  affirms  that  it  has  amoanted  to  less  than  nothing — retrogression. 
One  of  the  parties  interested  has  clang  to  the  £80,000  trial  works  st 
Dover,  involving  a  shaft  nineteen  feet  in  diameter,  colossal  pamping 
engines,  and  a  submarine  driftway  seven  feet  square.  Ajiother  party, 
in  the  railway  interest,  advocated  the  expenditure  of  a  few  thousands 
at  a  time  for  smaller  trial  works,  to  make  a  shaft  seven  or  eight  feet 
in  diameter,  less  pumping  power,  and  as  moderate  a  driftway  under 
the  channel  as  could  practically  be  driven.  By  this  means,  it  was 
claimed,  the  requisite  practical  knowledge  of  the  difficulties  of  the 
work  in  contemplation  could  be  gained  with  the  minimum  of  ex- 
penditure, the  sum  of  £20,000  being  named  as  the  maximum  amount 
for  which  such  a  shaft  could  be  driven,  and  a  suitable  drift  way  carried 
under  the  sea  for  a  distance  of  a  third  of  a  mile,  and  pumping  ma- 
chinery erected  capable  of  pumping  500,000  gallons  per  day.  The 
result  of  this  conflict  of  opinion  appears  to  have  been  that  those  who 
were  depended  upon  to  supply  the  funds  needed  for  the  preliminary 
works  have  either  withdrawn  their  influence  or  have  held  aloof,  and 
matters  on  the  English  side  have,  in  consequence,  remained  prac- 
tically at  a  dead  lock. 

On  the  French  side,  we  are  informed  on  the  same  authority,  there 
has  been  a  quiet  and  steady  onward  movement  on  a  small  but  useful 
scale.  The  dredgings  of  Sir  John  Hawkshaw  on  that  side  of  the 
channel  were  confirmed  and  enlarged  by  M.  La  Valine  and  his  staff 
some  time  ago.  Since  September  of  the  year  1875  the  English  sea- 
bottom  of  the  channel  has  been  sounded,  and  additional  confinnatioDs 
and  more  precise  knowledge  obtained ;  and  a  boring  was  commenced 
and  is  just  finished  at  Sangatte,  about  six  or  seven  miles  west  of 
Calais.  The  official  report  of  the  French  engineers  upon  these  re- 
sults has  not  yet  appeared,  but  the  following  statements  afford  as 
complete  a  risume  thereof  as  can  be  made  from  extra-official  sources 
of  information.  The  boring  was  commenced  at  Sangatte,  on  the 
upper  white  chalk,  at  somewhat  less  than  half  its  thickness ;  it  has 
penetrated  the  lower  white  chalk,  and  has  gone  through  about  six- 
ty-six meters  of  gray  chalk,  identical  in  all  its  distinguishing  char- 
acteristics with  the  gray  chalk  on  the  English  coast  It  has  further 
penetrated  into  the  gault  clay  after  passing  a  thin  band  of  dark- 
green  upper  greensand ;  the  total  depth  of  the  boring  is  183  meters, 
and  the  diameter  24  centimeters.  As  one  of  the  objects  of  these 
borings  was  to  ascertain  the  amount  of  water  that  would  be  likely 
to  be  met  with  in  the  final  operations,  the  shaft  has  been  lined  to  a 
considerable  depth  with  iron  tubing  of  diflerent  diameters,  let  in 
telescopewise,  the  annular  space  between  the  tubes  being  filled  in 
with  cement,  in  order  that  the  same  might  be  consolidated  and  ren- 
dered water-tight.  On  this  score  the  results  obtained  appear  to 
have  been  quite  favorable,  the  amount  of  infiltration  being  quite 
small,  and  derived,  notwithstanding  the  proximity  of  the  sea,  from 
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BpriDg  water  only.  The  borings  in  question  have  demonstrated, 
quite  independently  of  the  shore  sections,  the  character  and  thick- 
ness of  the  stratum  through  which  it  is  proposed  to  pierce  the  tun- 
nel; and,  further,  that,  notwithstanding  the  fact  that  the  thicknesses 
of  the  seTeral  strata  all  diminish  toward  the  French  coast,  they  are 
yet  of  sufficient  magnitude  for  all  the  engineering  requirements  of 
the  contemplated  improvement. 

All  the  knowledge  gained  by  this  means,  however,  although  it 
may  meet  the  most  &vorable  expectations  of  the  friends  of  the  tun> 
nel,  neither  proves  nor  disproves  the  hostile  theories  which  have 
long  existed,  and  which  still  exist  as  to  the  occurrence  of  a  verti- 
cal fissure  along  the  whole  median  line  of  the  English  Channel, 
sad  which  discussion  will  only  be  settled  when  the  driftways  of 
the  tunnel  itself  are  actually  driven  from  the  shores  of  both 
eountries,  and  are  about  to  meet  midway  under  the  bottom  of  the 
sea. 

It  may  be  well  to  add,  in  conclusion  of  this  subject,  that,  should 
the  plan  of  directly  driving  a  tunnel  be  found  impracticable,  there 
remain  several  other  plans  of  connecting  France  and  England :  one 
by  a  colossal  bridge ;  another  by  a  subaqueous  tube  laid  ou  the  bed 
of  the  channel ;  and  a  third,  consisting  of  a  platform  supported  on 
wheels,  which  run  on  rails  laid  on  a  causeway  of  some  thirty-three 
feet  in  height,  and  thirteen  feet  in  width,  raised  on  the  comparatively 
level  bed  of  the  channel.  On  this  causeway  it  is  proposed  to  run  a 
vehicle  880  feet  in  length,  125  feet  high,  and  composed  of  a  pontoon 
at  the  base,  and  a  platform  above  the  water,  united  by  suitable  fram- 
ing. The  platform  is  to  be  large  enough  to  take  on  board  an  entire 
railway  train ;  and  the  device  is  to  be  propelled  by  an  engine  located 
on  the  platform,  which,  by  means  of  a  chain-belt,  operates  a  drum, 
over  which  winds  a  chain  that  lies  upon  the  causeway.  This  plan 
is  an  estension  of  the  ideas  embodied  in  M.  Leroyer's  water  railway, 
in  successful  operation  at  St.  Malo,  in  France. 

Concerning  the  project  of  an  interoceanic  canal  across  the  Amer- 
ican isthmus,  of  which  we  gave  a  somewhat  detailed  account  in  our 
Beeord  of  last  year,  it  may  be  remarked  that,  although  our  govern- 
ment has  taken  no  steps  toward  carrying  out  the  views  of  the  com- 
mission which  recommended  the  Nicaragua  route,  the  subject  of 
the  canal  has  attracted  considerable  attention  abroad.  It  was  an- 
nounced, for  example,  at  a  late  session  of  the  Soci6t€  de  Geographic, 
that  anx>n8iderable  body  of  gentlemen  had  obtained  a  concession 
from  the  Colombian  government  for  the  building  of  an  interoceanic 
canal  across  the  Darien  Isthmus.  A  scientific  commission,  it  was 
afiinned,  would  start  in  November  to  make  a  thorough  survey  of  the 
proposed  line  between  the  Gul&  of  Uboba  and  8t.  Miguel.  It  is 
furthermore  affirmed  that  the  Colombian  government,  at  the  insti- 
gation of  H.  Gogorza,  has  anthioriced  the  survey  of  a  route  by  way 
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of  the  Riyen  Atrato  and  Tuyra,  which  piomlBes  to  be  saperior  to 
any  hitherto  explored  route. 

The  active  interest  which  this  subject  is  attracting  abroad  is  well 
indicated  by  the  fact  that  the  Soci6t6  de  GKographie  of  Paris  has  ea- 
tablished  during  the  past  year  a  French  section  of  a  proposed  *^  In- 
ternational Committee  to  study  the  question  of  cutting  a  canal 
through  the  American  isthmus,'^  which  section  has  entered  into  re- 
lations with  all  the  geographical  societies  in  the  world  of  whose 
existence  it  is  cognizant,  begging  them  to  co-operate  in  the  work, 
and  to  have  sections  named  in  their  respective  countries  similar  to 
that  in  France.  Finally,  in  connection  with  this  subject,  we  may 
notice  the  current  report  that  Mr.  Henry  Meiggs,  the  great  South 
American  contractor,  has  concluded  a  contract  with  the  government 
of  Nicaragua  for  the  construction  of  a  canal  upon  that  route ;  and 
also  that  Mr.  John  C.  Trautwine,  whose  name  is  familiar  to  all  who 
are  interested  in  the  canal  project,  in  a  valuable  paper  upon  the 
Darien  International  Canal,  published  in  Ths  Polytechnic  Beoiew^  es- 
timates the  cost  of  the  canal  at  this  part  of  the  isthmus  at  about 
$300,000,000,  or  about  three  times  the  cost  of  the  Suez  Canal  The 
same  authority,  speaking  of  the  proposed  Gogorza  prqject  of  a  route 
by  way  of  the  Rivers  Atrato  and  Tuyra,  above  mentioned,  says:  "I 
have  no  hesitation  in  predicting  that  the  survey  will  result  in  dis- 
appointment.^^ 

Another  engineering  project  of  considerable  interest  contemplates 
the  cutting  of  a  canal  across  the  peninsula  of  Florida,  in  order  to  effect 
the  junction  of  the  Mississippi  River  and  Atlantic  Ocean.  The  proj- 
ect in  question  was  presented  at  the  late  meeting  of  the  International 
Geographical  Congress,  and  was  there  most  favorably  commented 
upon.  The  following  extracts  from  the  several  documents  relating 
to  this  subject  which  were  laid  before  the  Congress  will  be  read 
with  interest :  ^^  The  Associated  Chambers  of  Commerce  of  the 
United  Kingdom  (affiliated  now  with  those  of  Genuany  and  France), 
in  their  recent  report,  after  showing  the  enonnous  capabilities  of  the 
Mississippi  Valley  for  maintaining  the  most  flourishing  trade  in  the 
world,  point  out  among  the  obstructions  prominently  calling  for  re- 
moval the  difficulties  and  expenses  attending  the  transportation  of 
merchandise  in  bond  to  the  interior  of  the  United  States,  and  the 
excessive  charges  and  taxes  in  shipping  at  New  Orleans,  which 
amount  almost  to  a  prohibition  of  the  use  of  that  port  for  general 
commerce."  By  no  other  way,  it  is  further  asserted,  can  these  diffi- 
culties be  avoided  than  by  the  adoption  of  the  canalization  scheme 
here  alluded  to.  President  Grant,  in  one  of  his  late  annual  mes- 
sages, says,  in  referring  to  it :  *^  Such  a  route  along  our  coast  would 
be  of  great  value  at  all  times,  but  of  inestimable  value  in  case  of 
foreign  war.  .  .  .  Nature  has  already  provided  the  greater  part  of 
the  route,  and  the  obstacles  to  be  overcome  are  easily  within  the 
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skill  of  the  engineer/'  The  propoeed  route  is  described  as  foUows : 
From  New  Orleans  to  St.  Marks,  in  Florida,  a  series  of  lakes,  lagoons, 
iraterways,  all  navigable,  extend  along  the  coast,  separated  here  and 
there  at  long  intervals  by  low  necks  of  land,  requiring  but  little 
more  than  skillful  dredging  to  open  the  route  to  the  Suwanee  Riyer 
in  Florida.  From  the  Suwanee  to  the  Great  StMarj's  River,  which 
fiom  the  proposed  point  of  junction  pours  its  stately  flood  unimpeded 
by  rock  or  shoal  into  the  Atlantic  Ocean,  near  the  southernmost 
point  of  Cumberland  Island,  the  distance  is  only  thirty  miles.  By 
this  plan,  and  at  a  moderate  cost  (for  the  canal  would  only  need  to 
have  a  depth  of  from  seven  to  eight  feet  to  float  the  largest  steamers 
or  cnft  frequenting  these  rivers),  20,000  miles  of  rivers  and  naviga- 
Ue  waters,  already  swarming  with  craft,  and  eager  for  commerce, 
will  be  opened  up,  and,  to  use  the  words  of  one  of  the  enthusiastic 
advocates  of  the  enterprise,  ^^  the  Southern  planter  or  the  Western 
granger  from  the  remotest  districts  will  be  enabled  to  ship  their 
produce  by  the  easiest  and  cheapest  mode  of  transportation  known 
to  commerce,  and  without  breaking  bulk,  to  ocean-going  steamers 
and  shipping  of  any  tonnage  lying  in  the  safe  harbors  and  anchor- 
ages of  the  Atlantic  coast,  .  .  .  thus  avoiding  all  the  dangers  now 
incident  to  the  navigation  of  the  Bahamas,  the  reefs  of  Florida,  and 
the  Gulf  of  Mexico.'' 

The  appearance  of  the  Annual  Report  of  the  Suez  Canal  Company, 
which  was  made  at  Paris  on  the  27th  of  June  last,  enables  us  to 
bring  forward  the  statistics  of  this  improvement  to  the  close  of  the 
year  1875.  The  report  affords  the  information  that  the  traflic  on  the 
canal  has  continued  steadily  to  increase,  amounting  in  1875  to  1494 
ships,  vnth  an  actual  tonnage  of  2,040,708.  (For  1874  the  fig- 
urea  were  1264  ships ;  tonnage,  1,681,640.)  The  receipts  for  1875 
were  80,827,104  francs;  and  the  expenditures,  including  interest,^ 
29,727,047  francs.  The  company  declared  a  dividend  of  1  franc  88 
centimes  per  share. 

The  past  year  has  witnessed  the  practical  abandonment  of  the  sys- 
tem of  steam  canal-boats,  of  which  so  much  had  been  anticipated. 
The  company  which  was  the  recipient  of  the  liberal  prize  of  the 
State  of  New  York  for  the  best  system,  it  appears,  has  gone  into 
bankruptcy;  while,  on  the  other  hand,  the  cable-towing  system — 
known  as  the  Belgian  system — which  was  specially  excluded  from 
competition  for  the  prize,  has  been  in  successful  operation  on  the 
Erie  Canal  during  the  past  year  between  Middleport  and  BufB^o,  a 
distance  of  forty-two  miles,  giving  great  satisfaction.  The  charge 
to  boatmen  is  the  same  as  for  horse-power,  but  the  speed  is  two  or 
three  times  as  great  The  merits  of  this  system  have  been  so  thor- 
oaghly  tested  and  well  established  abroad  that  it  is  difficult  to  un- 
derstand in  what  respects  it  does  not  realize  all  the  desiderata  that 
can  be  asked  for  in  the  application  of  steam  to  canals. 
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Upon  the  East  River  Suspension  Bridge  work  has  been  steadily 
poshed  forward.  The  Brooklyn  and  New  York  towers  have  both 
been  completed  as  far  as  possible  before  the  making  and  placing  in 
position  of  the  cables,  and  preparations  are  now  well  advanced  for 
the  making  of  the  cables  from  which  the  roadway  is  to  be  suspended. 
At  the  time  of  this  writing,  two  working  ropes  (for  pulling  over  the 
cable  wires),  and  one  cradle  rope  (to  support  the  wooden  ^*  cradles" 
used  as  stations  by  the  workmen  adjusting  the  wires),  are  in  their 
places.  When  the  making  of  the  cables  will  begin  depends  entirely, 
it  is  said,  upon  the  delivery  of  the  steel  wire,  for  which  specifications 
and  invitations  for  bids  have  been  sent  to  all  the  leading  manafiict- 
urers  of  this  country  and  Europe.  Thirty-four  hundred  net  tons  of 
galvanized  iron  wire  of  No.  8  Birmingham  gauge,  capable  of  sustain- 
ing a  strain  of  8400  pounds  without  breaking,  will  be  required.  It 
is  not  deemed  probable  that  with  the  utmost  expedition  the  cables 
will  be  completed  within  less  than  two  years  from  the  present  time ; 
then  the  building  of  the  bridge  proper,  with  its  six  gigantic  iron 
trusses,  which  will  be  supported  from  the  cables ;  its  great  storm- 
cables,  which  will  curve  across  each  other  twice  beneath  the  floor; 
its  subsidiary  storm-cables ;  its  mile  and  one  sixth  of  roadways,  pas- 
senger ways,  and  railroad  tracks;  its  long  approaches  with  their 
massive  piers,  etc.,  will  consume  two  years  longer  in  their  comple- 
tion. Under  the  most  favorable  estimates,  therefore,  it  will  require 
four  years  more  to  complete  the  bridge. 

Work  upon  the  Hudson  River  Tunnel,  the  projection  of  which  en- 
terprise we  announced  in  our  Beoord  for  1874,  is  about  to  be  resumed, 
having  been  interrupted  for  a  considerable  period  by  litigation  aris- 
ing out  of  the  opposition  of  the  Morris  and  Essex  Railroad  Company 
and  the  Jersey  Shore  Improvement  Company.  This  litigation,  it  is 
affirmed,  is  now  at  an  end,  having  terminated  in  favor  of  the  Tunnel 
Company.  Active  operations  will  now  be  commenced  on  the  New 
Jersey  side  from  the  foot  of  Fifteenth  Street  Thence  the  tonnel 
will  run  in  a  northeasterly  direction,  passing  under  the  river  and  the 
Christopher  Street  Ferry  Slip.  The  New  York  entrance,  it  is  said, 
will  be  located  in  the  vicinity  of  Washington  Square.  The  tunnel 
as  proposed  will  be  about  two  miles  in  length,  and  will  have  a  road- 
bed of  twenty-three  feet,  with  two  tracks,  and  the  entire  distance  will  j 
be  lighted  with  gas.  It  is  proposed  to  employ  two  hundred  labor- 
ers, and  to  continue  the  work  day  and  night.  The  capital  required 
to  complete  the  work  according  to  the  plans  proposed  is  $16,000,000, 
of  which,  it  is  affirmed,  $10,000,000  have  already  been  obtained.  It  is 
estimated  finally  that  the  enterprise  as  projected  will  be  completed 
within  two  years.  The  tunnel  will  be  used  for  passengers,  but  its 
main  object  will  be  to  aiford  a  rapid  means  of  transporting  fieight 
to  and  from  the  railroad  depots  in  Jersey  City. 

Among  the  more  noteworthy  engineering  works  in  contemplation, 
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we  must  not  omit  to  mention  the  bridge  oyer  the  HodBon  River  at 
PoQghkeepeie,  upon  which,  it  is  annonnced  at  the  time  of  this  writ- 
iog,  work  will  be  begun  at  once.  The  contract  for  the  building  of 
the  bridge  has  been  awarded  to  the  American  Bridge  Company  of 
Chicago.  Its  estimated  cost  is  placed  at  (4,000,000.  The  point 
fixed  upon  for  the  structure  to  cross  is  near  the  upper  landing,  or 
ferry  dock,  and  at  the  intersection  of  the  Poughkeepsie,  Hartford, 
and  Boston  Railroad,  and  the  Hudson  River  Railroad.  The  eleva- 
tion of  the  bridge  above  high- water  mark  will  be  180  feet,  which 
will  place  it  above  the  tallest  masts  of  vessels  plying  the  river.  The 
entire  length  of  the  structure,  with  land  approaches,  will  be  8400 
feet 

From  the  annual  report  of  the  president  of  the  Western  Union 
Telegraph  Company  we  glean  the  following  &cts  concerning  the 
pneumatic  dispatch  system,  lately  introduced  by  the  company  in  New 
York  City,  viz. :  During  the  past  year  the  central  office  of  the  com- 
pany in  the  city  above  named  has  been  connected  by  means  of  pneu- 
matic tubes  with  branch  offices  located  at  No.  14  Broad  Street,  No. 
184  Pearl  Street,  and  the  Cotton  Exchange.  The  tubes  are  of  brass, 
each  2i  inches  internal  diameter  and  i  of  an  inch  thick,  and  are  laid 
under  the  pavements  in  the  streets,  at  a  depth  of  three  feet  Mes- 
sages are  sent  from  the  central  office  to  the  above-named  branch  of- 
fices by  compressed  air,  and  from  the  branch  offices  to  the  central 
stations  by  atmospheric  pressure  or  exhaustion.  The  motive  power 
is  supplied  by  a  50  horse-power  duplex  engine,  situated  in  the  base- 
ment of  the  central  office,  which  operates  two  double-acting  air- 
pumps  communicating  with  the  compression  and  vacuum  mains 
terminating  in  the  operating-room.  These  are  connected  with  the 
line  of  tabes  by  means  of  valves  so  constructed  that  carriers  contain- 
ing messages  may  be  sent  through  the  same  in  either  direction  by 
simply  turning  a  cock  connected  with  the  compression  or  exhaust 
mains. 

The  usual  pressure  employed  is  six  pounds  to  the  square  inch, 
and  the  time  occupied  in  transmitting  a  box  or  carrier  containing 
messages  between  the  central  office,  comer  of  Broadway  and  Dey 
Street,  to  the  office  at  No.  14  Broad  Street  (700  yards),  is  about  40 
seconds ;  and  between  the  central  office  and  the  offices  at  No.  184 
Pearl  Street  and  the  Cotton  Exchange  (900  and  1100  yards  respect- 
ively), about  1  minute  and  5  seconds,  and  1  minute  and  20  seconds 
eoeh. 

The  operation  of  the  system  is  pronounced  to  be  very  satisfactory, 
lesnlting  in  a  noaterial  saving  of  time  and  money,  as  compared  with 
the  old  system  of  transmission  by  wire.  The  total  cost  of  the  im- 
provement is  placed  at  about  $80,000,  and  the  economy  of  the  pneu- 
matic system  is  so  decided  that,  according  to  President  Orton^s  es- 
timatee,  fully  one  half  of  this  outlay  will  be  saved  annually.    An 
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extension  of  the  pneumatic  syBtem  to  other  branch  offices  in  tlie 
same  city,  when  the  traffic  is  large  enough  to  warrant  its  applica- 
tion, is  contemplated,  and,  when  the  value  of  the  system  has  been 
more  definitely  ascertained,  will  doubtless  be  carried  into  effect. 

The  London  Engineer,  commenting  upon  this  topic,  affirms  in  sub- 
stance that  the  excellence  in  both  economy  and  rapidity  of  the  pneu- 
matic over  the  electric  telegraph,  when  used  for  send^g  messages 
oyer  comparatively  short  lines,  has  been  fully  demonstrated  by  the 
experience  made  with  the  system  in  the  cities  of  London,  Paris, 
Brussels,  Berlin,  and  other  European  cities;  the  system,  wherever 
introduced,  being  constantly  enlarged,  while  in  no  instance  has  it 
been  abandoned.  In  London,  we  are  told  by  the  same  informant, 
there  are  now  twenty-four  distinct  tubes  of  an  aggregate  length  of 
nearly  eighteen  miles;  and  additions  are  now  in  progress  which 
will  increase  this  mileage  one  third.  In  London  lead  is  preferred 
for  the  tubes,  while  in  Paris  iron  is  successfully  used.  In  point  of 
economy,  the  experience  with  the  pneumatic  system  in  London  es- 
tablished the  fact  that  during  the  past  year  the  expense  was  barely 
two  thirds  of  the  amount  which  would  have  been  required  to  pay 
the  salaries  only  of  the  clerks  needed  under  the  old  wire  system,  ir- 
respective of  the  cost  of  wires  and  instruments.  The  utility  of  the 
pneumatic  system  for  the  transmission  of  letters  to  and  from  central 
to  branch  post-offices  is  obvious ;  while  its  perfect  solution  of  the 
problem  of  local  transmission  should  make  us  far  less  tolerant  of  the 
pole  nuisance  in  our  cities  than  we  have  heretofore  been. 

From  the  English  journals  we  learn  of  the  proposition  to  extend 
telegraphic  communication  across  the  African  continent  to  the  Cape. 
There  is  at  the  present  time  telegraphic  communication  from  Alexan- 
dria to  Khartoum,  a  distance  of  eleven  hundred  miles ;  and  surveys 
for  its  further  extension  into  the  interior  have  already  been  made. 
The  proposed  route  would  lead  under  the  Victoria  Nyassa  and  Tan- 
ganyika Lakes,  and  thence  down  the  Shir6  and  Zambesi  Rivers  to 
the  sea,  where  a  short  ocean  line  would  connect  it  with  Delagoa  Bay 
or  Port  Natal.  It  is  claimed,  though  upon  what  ground  does  not  ap- 
pear to  be  very  clear,  that  the  undertaking,  if  it  could  be  established 
and  kept  in  working  order,  would  prove  to  be  exceedingly  lucntive, 
and  also— as  must  be  admitted — ^that  it  would  aid  in  many  ways  in 
opening  up  AMca  to  civilization  and  commerce.  Apropos  of  the 
preceding,  we  may  add  that  Mr.  Donald  Mackenzie  with  a  party  left 
England  in  the  month  of  July,  for  the  purpose  of  testing  the  feasi- 
bility of  that  gentleman^s  project  (mentioned  in  our  last  yearly  Bee- 
erd)  of  flooding  the  Sahara.  The  immediate  purpose  of  the  expedi- 
tion was  announced  to  be  to  make  the  necessary  surveys  prelimina- 
ly  to  the  turning  of  the  waters  of  the  Atlantic  into  the  great  sink  or 
basin  which  is  believed  to  extend  from  the  valley  of  the  Bella  to 
Timbuctoo.    Mr.  Mackenzie,  it  is  said,  is  very  confident  that  a  canal 
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oght  or  nine  miles  long  will  suffice  to  accompliBh  the  great  opera- 
tion of  which  he  is  the  earnest  advocate,  and  bring  the  mysterious 
negto  metropolis  within  six  or  seven  days'  sail  of  the  Thames.  Thus 
&r,  however,  no  results  appear  to  have  flowed  from  the  enterprise — 
the  published  reports  all  pointing  to  the  ftct  that  the  expedition 
was  an  unsuccessful  one.  The  question  of  the  feasibility  of  the  un- 
dertaking, however,  does  not  appear  to  have  been  decided.  At  a 
recent  reunion  of  the  French  Academy,  however,  M.  de  Lesseps  con- 
cluded a  snmmaiy  of  the  report  of  Captain  Roudaire  upon  this 
scheme  in  the  following  words :  *^  We  have  reason  to  be  satisfied 
with  the  results  obtained  by  our  compatriot  savant ;  he  is  sure  that 
there  can  be  established  a  sea  of  from  25  to  40  meters  in  depth,  and 
which  shall  cover  an  area  of  16,000  kilometers  (6200  square  miles), 
with  a  length  of  400  kilometers  (250  mUes)  from  east  to  west"  Cap- 
tain Roudaire  estimates  the  cost  of  the  work  at  40,000,000  francs. 
Not  a  cdsgle  oasis  would  be  destroyed,  and  he  claims  that  the  reve- 
nue to  be  derived  from  the  fisheries  alone  would  pay  a  handsome 
interest  on  the  invested  capital. 

From  Iron  we  glean  the  following  points  concerning  some  ex- 
tensive navigation  improvements  proposed  for  Manchester,  England. 
The  proposition  in  question  involves  Hie  construction  of  a  ship-ca- 
nal from  that  city  to  the  sea — an  old  project,  but  in  a  new  and  more 
practical  form.  Manchester  is  at  present  for  customs  purposes  a 
port,  but  the  canals  connecting  it  with  the  sea  ma  the  Mersey  arc 
navigable  only  by  barges.  Mr.  Hamilton  Fulton,  the  originator  of 
the  present  scheme,  proposes  to  create  a  direct  outlet  for  large  ves- 
sels by  utilizing  the  channel  of  the  Irwell.  This  river  flows  through 
the  heart  of  Manchester  to  a  junction  with  the  Mersey.  The  propo- 
sition is  to  widen  the  channel  from  Manchester  to  Warrington,  and 
to  excavate  it  to  sufficient  depth  for  vessels  of  4000  tons  burden. 
The  course  of  the  river  is  very  sinuous,  and  by  making  straight  cuts 
where  the  bends  occur  some  nine  miles  in  distance  will  be  saved. 
From  Manchester  to  Warrington,  then,  it  is  proposed  to  make  use  of 
existing  waterways,  widening,  deepening,  and  straightening  them, 
and  dispensing  altogether  with  locks.  From  Warrington,  which  is 
on  the  upper  tidal  portion  of  the  Mersey,  to  the  roadstead  at  Liver- 
pool it  is  proposed  to  make  a  direct  low-water  channel,  by  which  the 
ebb  and  flow  of  the  tide  would  be  kept  to  one  course.  This  channel 
would  be  formed  by  constructing,  in  suitably  selected  positions,  jet- 
ties parallel  to  its  proposed  course,  so  as  to  guide  the  current  about 
the  period  of  low  tide  in  the  desired  direction.  When  completed, 
the  channel  would  be  buoyed  and  lighted,  so  that  ships  might  pass, 
if  necessary,  at  night.  The  scheme  furthermore  includes  provisions 
for  ample  wharves  and  warehouse  accommodation  at  Manchester 
and  Warrington.  The  minimum  depth  of  the  canal  at  high-water 
neap  tides  is  estimated  at  24  feet,  and  the  width  between  the  quny 
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walls  at  Manchester  would  be  450  feet    The  cost  of  the  im|HroTe- 
ment  is  placed  at  about  £8,600,000. 

Another  great  project  which  is  being  seriously  agitated  in  France 
is  that  of  a  great  maritime  canal  between  the  English  Channel  and 
the  Mediterranean  Sea.    The  latest  adyices  upon  this  topic  assert 
that  the  delegates  of  chambers  of  commerce  have  formed  them- 
selves into  a  commission  to  promote  its  execution,  and  have  ex- 
plained the  feasibility  and  importance  of  the  work  to  various  mem- 
bers of  the  national  government,  who  have  the  scheme  under  conrid- 
eration.    The  canal  proposed  is  to  be  sufSiciently  large  for  vessels 
of  250  or  800  tons ;  and  the  route  is  by  the  Seine,  the  old  Burgundy 
Canal,  and  the  Rhone.    It  is  estimated  that  such  a  route  would  save 
about  1000  miles  of  navigation  to  all  heavy  articles,  to  which  class 
of  objects  it  would  most  probably  be  confined.    The  commission, 
adopting  the  estimates  of  reliable  engineers,  place  the  probable  cost 
of  the  work  at  about  sixty-five  million  francs  (about  thirteen  railHon 
dollars) ;  of  which  amount  ten  million  francs  would  have  to  be  ex- 
pended on  the  Lower  Seine,  five  millions  on  the  Upper  Seine  and  the 
Tonne,  ten  nuUions  on  the  Burgundy  Canal,  and  forty  millions  on 
the  Rhone.    The  depth  would  be  thirteen  and  a  half  meters  on  the 
Rhone,  and  two  meters  elsewhere.    The  locks  would  be  188  meters 
by  12  meters.    Transshipment  would  in  any  case  be  necessary  only 
at  Lyons.    The  works  can  be  completed  in  six  years,  and,  it  is  urged, 
will  retain  in  France  much  traffic  that  is  likely  to  he  diverted  from 
that  country  on  the  completion  of  the  St.  Gothard  Tunnel.    A  proj- 
ect of  similar  import,  announced  by  M.  Manier,  under  the  name  of  the 
^^  Grand  CamU  du  Midi,"  provides  for  a  canal  the  whole  distance.     It 
would  be  divided  into  five  sections :  1st,  from  Blaye  to  La  Reole,  a 
distance  of  80  kilometers,  with  an  average  cut  of  15  meters  and  a 
width  of  180  meters ;  2d,  from  La  Reole  to  Toulouse,  175  kilometers, 
with  an  average  cut  of  78.18  meters  and  width  of  100  meters ;  8d, 
from  Toulouse  to  Carcassonne,  00  kilometers,  with  mean  depth  of 
141.4  meters  and  width  of  80  meters ;  4th,  from  Carcassonne  to  Kar- 
bonne,  60  kilometers,  with  mean  depth  of  62  meters  and  width  of 
100  meters ;  and,  5th,  fit>m  Narbonne  to  the  sea,  10  kilometers,  with 
mean  depth  of  12  meters  and  width  of  180  meters.    The  cost  of  this 
work,  however,  would  be  so  prodigious  as  utterly  to  preclude  the 
possibility  of  its  being  seriously  undertaken.    The  Poll  MaU  QoMttU 
figures  the  expense  at  over  £1,000,000,000. 

Another  important  water  cut-off  that  has  attracted  discussion  in 
the  leading  European  journals  is  the  project  of  a  ship-canal  ftom 
Bayonne,  in  the  Bay  of  Biscay,  through  Toulouse  to  Ayde,  two  miles 
frt>m  the  Mediterranean.  It  is  urged  that  this  improvement,  if  con- 
structed, would  make  almost  a  bee-line  from  Plymouth  to  Malta, 
and  save  the  long  run  down  the  coasts  of  Portugal  and  Spain,  which 
amounts  to  several  hundred  miles.    The  London  Time^  comments 
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upon  the  project  as  follows :  "  With  a  ship-canal  across  the  south- 
ern end  of  France,  vessels  could  leave  Liverpool,  or  any  other  En- 
glish port,  pass  readily  and  quickly  into  the  Mediterranean,  and 
from  that  sea  by  the  Suez  Canal  into  the  Arabian  Sea,  and  thus  reach 
our  possessions  in  India." 

Another  project  meriting  notice  is  that  of  Mr.  Henry  C.  Spaulding, 
an  American  engineer,  who  proposes  to  restore  the  ancient  water- 
level  of  the  Caspian  Sea.  He  would  commence  the  work  at  some 
point  in  the  Caspian  basin,  where  the  sur&ce  is  fifty  feet  below  the 
Black  Sea,  and  extend  a  level  channel  600  feet  in  width  westward, 
until  35  feet  fall  is  obtained ;  from  that  point  he  proposes  to  con- 
tinue the  channel  with  a  width  of  150  feet,  and  a  depth  of  15  feet 
below  the  Black  Sea,  shoaling  to  10  feet  at  its  shore.  The  pro- 
jector estimates  that  water  will  flow  through  this  channel  at  the 
rate  of  eight  miles  per  hour,  and  that  with  proper  direction  it  will 
excavate  a  channel  of  the  full  size  of  the  larger  section  (which  shall 
be  navigable)  and  fill  the  entire  Caspian  basin  in  about  forty  years. 
By  diverting  the  Don  into  the  Volga  Biver,  which  could  be  accom- 
plished, the  projector  estimates  that  the  time  of  filling  would  be  re- 
duced to  twenty-five  years. 

A  pamphlet  called  the  "Inter-Continental  Tunnel "  has  lately  been 
published  in  Madrid,  advocating  the  scheme  of  tunneling  the  Strait 
of  Gibraltar  between  Tarifa  and  Algesiras,  on  the  Spanish  coast, 
and  Ceuta  and  Tangiers,  on  t)ie  African  side.  The  more  important 
points  of  this  scheme  are  chronicled  in  our  last  year's  Beeord. — ^The 
project  of  tunneling  the  Simplon  Pass  is  again  bcdng  mooted,  a  com- 
pany for  this  purpose  having  been  organized  at  Lausanne.  The  route 
of  the  projected  work  would  be,  it  is  said,  from  Brigue  to  Pelle,  and 
its  length  11.4  miles.  A  similar  project,  named  in  last  year's  Beoordf 
was  abandoned  in  consequence  of  an  unfavorable  report  firom  a  com- 
mission of  French  engineers,  who  were  appointed  to  investigate  its 
merit& 

A  new  ship-canal,  which  has  long  been  projected  for  the  benefit 
of  the  port  of  Amsterdam,  was  completed  and  thrown  open  to  gen- 
end  commerce  on  the  21st  of  November,  1876.  We  condense  the 
following  facts  relating  to  this  work  from  the  London  Timet :  *^  The 
old  route  from  Amsterdam  to  the  ocean  was  by  the  Zuyder  Zee,  but 
the  storms  and  banks  of  this  dangerous  gulf  led,  in  1810,  to  the 
construction  of  the  North  Holland  Canal  from  Amsterdam  to  the 
Holder,  the  northernmost  point  of  the  province  of  North  Holland, 
over  fifty  miles  from  Amsterdam*  Why  this  route  was  chosen  in- 
stead of  the  short  cut  now  made  is  hard  to  understand.  But  pro- 
vincial interests  prevailed  over  the  claims  of  mercantile  capital,  and 
it  was  reserved  for  our  own  days  to  bring  Amsterdam,  by  a  cut  of 
fifteen  nules,  within  an  hour  or  two,  at  ordinary  tides,  of  the  (Ger- 
man Ocean.^^   The  cost  of  this  improvement  is  stated  to  have  been 


CCXXviii  GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

$10,000,000.  The  work  of  draining  the  Znyder  Zee,  likewise,  it 
said  to  be  Berioasly  contemplated  by  the  Dutch  government  This 
gigantic  undertaking,  if  ever  successfully  completed,  would  reclaim 
some  500,000  acres  of  highly  fertile  land,  and  provide  room  for  a 
population  of  200,000  persons. 

HEATING  AND  ILLUMINATION. 

During  the  past  year,  although  we  may  not  chronicle  any  substan- 
tial advance  in  the  practical  application  of  gaseous  fhel  in  the  in- 
dustries and  the  household,  nevertheless  the  discussions  of  this  most 
important  theme,  which  have  appeared  in  the  several  technical  jour- 
nals of  prominence  here  and  abroad,  indicate  that  the  problem  is 
attracting  the  earnest  attention  of  metallurgists  and  others.  These 
discussions  centred  chiefly  about  the  claims  that  have  been  put  for- 
ward by  the  friends  and  advocates  of  the  **  water-gas  process  *'  of 
Lowe,  the  eminent  value  of  which,  we  conceive,  only  the  most  pro- 
gressive savans  have  fully  appreciated.  To  properly  comprehend  the 
intensely  practical  bearing  of  this  subject,  a  brief  rehearsal  of  the 
causes  of  the  enormous  wastefulness  of  the  systems  of  generatiiig 
heat  by  means  of  coal,  almost  universally  in  vogue,  will  be  appro- 
priate. 

The  buyer  of  coal  purchases,  ab  initioj  from  ten  to  fifteen  per  c^it. 
of  non-combustible  and  useless  material,  in  the  form  of  ash,  with- 
every  pound  of  coal ;  while,  on  account  of  imperfections  in  the  con- 
struction of  furnaces,  difficult  of  remedy  under  existing  circumstan- 
ces, perhaps  as  much  as  five  per  cent  more  of  combustible,  in  the 
form  of  dust  or  partially  consumed  fragments,  passes  through  the 
grate  unutilized.  If  even  now,  with  so  much  waste  as  just  indicated, 
we  could  really  obtain  all  the  useful  effect  of  the  remaining  eighty 
or  eighty-five  per  cent,  of  combustible,  the  result  would  be  quite 
satisfactory ;  but  such  is  far  from  being  the  case.  The  gasification 
of  the  coal,  which  is  a  phenomenon  attending  its  combustion,  in- 
volves the  using  up  of  a  prodigious  quantity  of  heat,  the  equivalent 
of  the  mechanical  work  performed  by  the  particles  in  passing  from 
the  solid  to  the  gaseous  condition — ^which  heat  is  lost  so  far  as  usefbl 
effect  is  concerned — being  stored  up  in  the  gaseous  particles  insen- 
sible of  thermometric  measurement  The  furnace  gases,  passing  from 
the  chimney  at  a  temperature  sometimes  as  high  as  800°  Fahrenheit, 
and  carrying  off  with  them  immense  volumes  of  unconsumed  carbon 
in  the  form  of  smoke,  is  another  material  source  of  loss ;  and  the  in« 
troduction  into  the  furnace  of  cold  air  and  inert  nitrogen,  together 
with  the  absorption  of  heat  by  the  furnace  itself,  and  its  conduction 
to  surrounding  objects  and  the  atmosphere,  completes  the  category 
of  losses.  Summing  up  all  these  items  of  loss,  the  fact  that  not 
more  than  fifteen  to  twenty  per  cent,  of  the  thermal  equivalent  of 
the  coal  is  obtained  in  well-constructed  furnaces  and  steam-genera- 
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ton,  18  not  at  all  snrpriffliig.  The  great  and  obyions  adyantage  of 
gafieons  oyer  solid  fhel — leaving  the  question  of  convenience  ont  of 
light — reaidea  in  the  fact  that  the  nature  of  the  combustible  per- 
mitB  of  its  instant  and  perfect  intermixture  with  the  air,  by  which  a 
yastly  more  perfect  combustion  and  the  attainment  of  the  highest 
possible  temperature  is  insured— elements  of  the  most  vital  impor- 
tance in  the  majority  of  metallurgical  and  engineering  operations 
requiring  the  use  of  fuel.  These  advantages  find  excellent  illustration 
in  the  gaa-fumaces  of  Siemens  and  others,  which  the  best  metallur- 
gical authorities  agree  in  pronouncing  to  be  the  least  wasteful  of  all 
the  methods  heretofore  devised  for  the  consumption  of  fuel.  In 
these  furnaces,  however,  while  acknowledging  their  eminent  value, 
the  atmospheric  system  of  gasifying  the  fuel  preliminary  to  its  com- 
bustion is  attended  with  the  introduction  into  the  furnace,  and  con- 
sequently into  the  gaseous  product,  of  large  volumes  of  inert  nitro- 
gen, which  not  only  reduces  the  temperature  of  the  furnace,  but 
largely  reduces  the  heating  power  of  the  gaseous  product  The 
highest  economy  would,  of  course,  be  attained  by  any  system  by 
which  the  rapid  gasofication  of  the  coal  could  be  effected  without 
the  introduction  of  non-combustible  diluents  into  the  combustion- 
chamber.  And  it  is  just  in  the  realization  of  this  great  desideratum 
of  the  metallurgist  that  the  Lowe  system,  by  which  enormous  vol- 
umes of  heating-gas — ^hydrogen  and  carbonic  oxide — ^are  rapidly, 
cheaply,  and  continuously  produced  by  the  mutual  introduction  of 
superheated  steam  and  incandescent  carbon,  claims  attention. 

The  relation  of  this  process  to  the  province  of  illumination  we 
have  shown  in  another  place.  That  we  may  not  appear  to  be  ex- 
aggerating its  importance  by  dwelling  upon  it  at  too  great  length, 
we  will  close  our  discussion  of  the  subject  by  a  few  quotations  from 
one  of  the  leading  technical  journals  of  the  country:*  **It  is  not  of 
illuminating-gas,  however,  that  we  would  now  speak,  but  of  heating- 
gas,  for  we  are  convinced  that  the  question  of  the  economical  pro- 
duction of  a  good  heating-gas  once  settled,  the  business  of  manu- 
hctanng  it  will  greatly  overshadow,  by  its  enormous  importance, 
that  of  making  illuminating-gas.  There  is  scarcely  a  use  to  which 
we  apply  coal  in  our  cities  that  would  not  be  benefited  by  the  sub- 
stitution of  heating-gas,  if  the  price  were  sufficientiy  low.  It  is  said 
that  water-gas,  manufiEu;tured  according  to  the  Lowe  system,  can  be 
made  at  a  cost  not  to  exceed  fifteen  cents  per  1000  cubic  feet,  a  fig- 
ure which  would  allow  of  its  distribution,  in  the  enormous  quantities 
required  for  domestic  and  manu&cturing  purposes,  at  a  very  low 
price,  say,  fifty  cents  per  1000  feet.  The  calorific  value  of  this  fuel 
calls  for  special  attention,  ...  for  if  water-gas,  having  more  than 
four  times  the  calorific  value  of  Siemens'  gas,  can  be  produced  here 

*  Engineering  and  Mining  Journal^  XXII.,  398  ct  seq. 
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in  the  seaboard  cities,  where  coal  costs  firom  four  to  five  dollars  a 
ton,  by  the  Lowe  or  any  other  process  at  a  cost  of  fifteen  cents  per 
1000  feet,  it  must  be  evident  that  a  new  era  in  the  development  of 
industry  is  dawning  upon  us.    It  is  not  too  much  to  expect  that 
under  these  circumstances  gas  would  take  the  place  of  coal  for  most 
uses.    Its  cleanliness,  even  if  there  were  no  great  economy,  would 
secure  that  result  for  domestic  use ;  and  the  increased  efficiency  and 
convenience  of  gas,  and  the  improved  quality  of  the  products  obtain- 
ed from  it,  would  be  sufficient  to  secure  its  adoption  for  manufactur- 
ing and  smelting  purposes.    The  highest  economy  in  the  use  of  fuel 
consists  in  supplying  to  the  furnace,  where  the  work  is  to  be  done, 
combustible  gases  only ;  .  .  .  and  since  water-gas  consists  of  car- 
bonic oxide  and  hydrogen  only,  it  seems  quite  evident  that  this  is 
as  favorable  a  condition  in  which  to  use  a  fuel  as  it  is  possible  to 
obtain  in  the  present  state  of  our  knowledge." 

From  the  manifest  tendency  of  modem  utilitarianism  to  realize  in 
practice  the  results  that  have  been  demonstrated  to  be  possible  in 
theory,  we  risk  very  little  in  the  assertion  that  "  the  fuel  of  the  fut- 
ure" will  be  gaseous;  manufactured  in  the  cities  in  large  central 
establishments,  distributed  and  "laid  on"  in  our  mills,  factories, 
workshops,  parlors,  and  kitchens,  just  as  lighting-gas  and  water  are 
at  present  supplied ;  and  it  is  not  exaggerating  the  importance  of 
the  process  dwelt  upon  in  the  foregoing  to  affirm  that  it  must  be 
looked  upon  as  having  given  a  decided  impetus  to  the  world^s  prog- 
ress in  this  direction. 


r. 


INDEX  TO  SUMMARY. 


Abbe,  Pro!  ClerelandtZzriL 
Abbott,  Dr.  C.  C,  ezxx. 

General,  xUt. 
Abney,  Ux. 
Acowtice,-!. 
Acwortb,Izxli. 
Adfrondacks,  the,  xcril. 
AerodTnamic  experiments. 


Africa,  CXT. 

Agardh,  ProC  J.  6.,  clzzrf. 
Agassiz,     Alexander,     clx, 
cxlTi,  dr. 
Prof.  L..  cUt. 
Aerlciiltnre,  clxxxi. 
Alnr,  Prof.,  XX. 
Akerman,  Richard,  ecviii. 
Alert  and  Discovery,  cxxiii. 


Barker,  ProC  Geo.  F.,  xly. 
Barometer,  a  sew  aJphon, 


Algae,  clxxix* 
AlVart^ 


a^lard^ix. 

AUen,  P.  A.,  cxxxft. 

J.  A.,  cxivi,  cIxxL 

Alston,  clxxi. 

American  Chemical  Society, 
Ixx. 
Katnraliat,  exxx. 

Anatomical  and  physiolog- 
ical inyestigadonSfCxxxix. 

Ancnd,  corvette,  cxxvli. 

Andrao,  Ferd.  F.  von,  cxl. 

Anemometer,    aelf-n^ter- 
iDg,xxxvi. 

Annalen  der  Hydrographie, 
czxvL 

Anthropo1og7|  cxxix. 

Anoarlo  dmooaervatorio  de 
Madrid,  czi. 

Archaeology,  cxxlx. 

Arctic  expedition,   BriUab, 
cxliv. 

Areschonff,  ProL  J.  B.,  clxrr. 
Armfenx,  jE)r.,  xll« 
Aronheim,  Izxvii. 
Arxberger,  lxxix« 
Asia,  czii. 
Askenaay,  cIxxviL 
Astronomy,  xvil. 
AatropbysikalLschet    Inati- 

tnt,xyill. 
Atwaier,  Prof.  W.  O.,  elxxzL 
Anerbach,  Prof.,  clxxvi. 


Aurora,  origin  of  the,xxxyiiL  Bong,  Ixzv. 
Anstin.  C.  F.,  clxxv. 
Australia,  cxvilL 
Aviation,  memoir  on,  xlix. 


the  aneroid, 
xxxiL 
Baron,  Ixvi. 
Barrett,  ProC,  cxl. 
Bartb,  Ixxxi. 
Bastlan,  clxxix. 
Bauvia  Obwrvatory,  xxxL 
Bates,  H.  W.,  clxlv. 
Bathometer  of  Siemens,  xhr. 
Baity,  William,  ccviL 
Banermann,  Ixviil. 
Baake,  Dr.  UemL,  dxxvllL 
Baumhauer,  xxxU,  Ixxxv. 
Baye,  J.  de,  cxlil. 
Beanmont     and     Bawson, 

Lienta.,  cxxiv. 
Beccari,  Odoardo,  cxvili. 
Becqnerel,  IxviL 
Bedson.lxxvH. 
Behrend,  Ixxii. 
Bell,  clx,  ccvllL 
Belt,  xcvii,  cxxxli. 
Beniham    and     Hooker, 

clxxvi. 
Berg,  Dr.  Carl,  cxxxvL 
Bergsma,  Dr.,  xxxi. 
Bertl  Paal,  czl. 
Berthelot,  Iv,  Ixli,  Izx,  Ixxl, 

cxcii. 
Bertrand,  IxxxvlL 
Bey,  Dr.  Pmner,  cxl. 
Bezold,  Von,  xlL 
Bichat,  IxvllL 
Binary  stars,  xxv. 
Bindschedler    and   Bosch, 

Ixxxi. 
Biology,  school  of,  cxIlv. 
Birch,  Samael,  cxxxv. 
Black  Hills,  the,  xcL 
Blake,  Dr.  James,  Ixxxviii, 

xcv. 
Blanibrd,  xxvii. 
Bleekrode,  Ixv. 
Bobretzky,  cMI. 
Bolsbandran,  Lecoq  de,  1. 
Bolivia,  ex. 
Bolle.  clxxvii. 
Bolschef,  Llent-Col.,  cxlv. 


Bache,xxxiy. 
Bacteria,  clxxix. 
Bslrd,  ProC,  exxz,  dxxl. 
Balbiani,clxi. 
Balloon  voyages,  xxx. 
Balloons,  hot-air,  xxxlv. 


Bonney,  ciil. 
Borlckyjxxxyii 
Bornet,  Dr.  Sdonard,  clxxvi. 
Bosanqnet,  xxxili,  Hi,  Ixli. 
Boas,  liBwis,  xlx,  xxvL 
Botany,  clxxv. 
Bottger,  Ivl. 
Bonrbonze,  IxvL 
Boa88inganlt,lxxviii,clxxxi, 
cxci. 


Bowers,    Bev.    8 1 ep  h  e  n« 

cxxxvL 
Bowman,  D.  W.,  ccxvL 
Brabrook,  Wm.,  cxxxv. 

B.  W.,  cxzxvii. 
Bradley,  xcv. 
Brandegee,  T.  S.,  clxxv. 
Brazil,  cviii. 
Brazza,  Count    Pietro    dl, 

cxvil. 
Bredlchin,  xxil. 
Brefeld,  cIxxrllL 
Brehm,  Dr.,  cxiv. 
Breitschneider^r.,  cxlv. 
Bremer   and    Yan*t  Hoff^ 

Ixxxi. 

Brewer,  Prof.  W.  H.,  dxxv. 
Brewster,lzxxv. 
Broca,    Dr.    Paul,    cxxxv, 

cxxxvii,  cxxxlx. 
Brocchi.  clx. 

Brongniart,  Adolphe,  dxxx. 
Brooks,  xcv,  civi,  dvU. 
Brown,  Dr..  cxxxvi. 
Bmbos,  xxfy. 
Bmljn,  dxx. 
Bmnner  and  Braudenbnrgf 

Ixxxi 
Bnchholz,  clxvii. 
BHchner,  Dr..  Ixrvi,  cxlL 
Bockland,  Miss,  czlli. 
Bnenos  Ayres,  clx. 
BnfT,  xsxix,lxviiL 
Bnnsen,  Ixix. 
Bnrgess,  dxxvii. 
Barmeister,  Dr.  H.,  ciz,  clx. 
Bnmham*s     catalogue     of 

double  stars,  xviL 
Busk,  Prof.,  cxxxix. 
Bussey  Institution,  clxxxll. 
Butlerow,  Ixxx,  IxxxiL 
B&tschll,  Dr.,  cl. 
Buys -Ballot    and    Wild, 

xzxviil. 

Cailletet.  xlvii,  Ivii. 
Calculating  engine,  xxvi. 
Calcutta  Observatory,  xvliL 
Camacho,  Iziil. 
Cambrian  rocks  of  Bnrope, 

c 
Cameron,  Capt,  cxxxvili. 
Lieut,  v.  L.,  cxy. 
Campbell,  xxxlv. 
Canaolle,     C  a  a  i  m  i  r    de, 

clxxvii. 
CapellinI,  J.,  cxxxiv. 
Carboniferous  rocM  ^  Cter- 

many,  cl. 
Carpenter,  Dr.  P.  P.,   dl, 

Carrara,  marbles  of,  xclx. 
Caspari,  xxxvii* 


ccxzzu 


INDEX  TO  SUMMABY. 


CaBtellanI,   Aleasandro, 

CXZXlT. 

CaUlogaes  of  stars,  xrv. 

Cayley.  Ixx. 

Casln,  Izlv. 

Centennial   Exposition, 

xxzii. 
Cernik,  Josef,  oet. 
Chabas,  F.,  czliL 
Challenger,  steamship,  czxi, 

ocziL 
Champion  and  Pellet,  Irii, 

Ixzll. 
ChekanoTsky,  cziL 
Chemistry.  Ixx,  Ixxi,  Ixxx. 
Childers,  JProfy  cxxxvlii. 
Christie  and  Maunder,  xix. 
Cienkowski,  clxxix. 
Clarke,  Hyde,  cxxxi,  cxlii. 
Clarkson,  Frank,  cxxxix. 
Clans,  Dr.,  clx. 
Clemence,  Madame,  cxli. 
Cleesin,  dvilL 
Climate,  antarctic,  cii. 

former  arctic,  cli. 
Coal-bearing  series,  xclli. 
Coast  Sarvey  list  of  stars, 

XXT. 

Cobbold,  Dr.,  clvl. 
Cohn,  clxxix. 
Cole,  cIt. 
Colladon,  Ixix. 
Collier,  Prof.  P.,  clxxxiv. 
Collinean,  Dr.,  cxlii. 
Comets,  xxlL 
Commaille,  IxxxilL, 
Comparatlre  psychology, 

cxJ. 
Congreve,  Lient,  ex. 
Contejean,  Charles,  clxxx. 
Cooper^.  B.,  cxxxv. 
Cope,  Prof.,    cxlvi,   clxxi, 

cixxiv. 
Cordova  Observatory,  xix. 
Comtlhac,  cxxxvL 
Como,  clxxviii. 
Corssen,  cxxxiv. 
Costa  Rica,  cviil. 
Condereau,  cxlii. 
Cones,    Dr.    Elliott,    evil, 

dxviii. 
Crane,  T.  F.,  cxxxvii. 
Cr6pln,  dxxvi. 
Crookes,xxxiil. 
Crova,  XiT. 
Cryptogamy,  dxxvlii. 
CrystaUlne    limestones, 

xcTiii. 
CiTstallography,     physica], 

Cnltnre,  cxli. 

Cunningham,  Capt  Allen, 
xlL 

D*A1bertis,  cxix. 

DaU,   WilUam    H.,    cxxix, 

dvili. 
Dallleer,  Rev.  W.  H.,  and 

Dr.  jDrysdale,  cxlyi. 
Dana,  Dr.  Edw.  S.,  Ixxxiv, 

clx. 
Darwin,  Chas.,  cxxxil,  cxiix. 

Francis  clxxvii. 
Davenport  Academy,  cxxx. 


David,  Abbtf  Armand,  cxiv. 

Davis,  J.  Barnard,  cxlili 

Davis  and  Porter,  U.  S.  K., 
ccxv. 

Davy,  Marl^,  xxxiil,  xlUl, 
Ivili. 

Dawson,  Geo.  M.,  evil. 
J.  W.,  cxxxL 

De  Bary,  Prof.,  dxxlx. 

Debray,  ixxi. 

Decay  of  rockik  xcvH. 

Dedactive  anthropology, 
cxxxix. 

De  Fonvlelle,  xxx. 

De  la  Bastle,  xlvl. 

Delachanal  andMermet,1xiL 

De  la  Harpe  and  Van  Dorp, 
Ixxx. 

De  la  Rne,  Warren,  and  Mai- 
ler, Ixv. 

Dembowski,  xxlv. 

Denza,xl. 

Depres,  IxIt,  Ixviii. 

Demcagaix,  cxxxvii. 

Des  Clolzeaux,  Ixxxv. 

De  Sonza,  Ixxviit 

De  Stefttnl,  c. 

Di  Cesnola,  cxxxv. 

Distant,  W.  P.,  cxliL 

Doberck,  xxv. 

Dohm,  Dr.  Anton,  exit  v. 

Domeyko*s  mineralogy, 
Ixxxiv. 

Dory,  Prof.  B.  W.,  ocxiil. 

Double  stars,  xxiv. 

Draper,  Prof.  J.  W.,  Ixx. 

Drechsel,  Ixxix. 

Drever,  xxiv. 

Ducnartre,  ProfL,  clxxvlL 

Dnchemin,  Ixiv. 

Dn  Claux,  xxxvi,  Iv. 

Dufetflxvii. 

Dufour,  xxxiv,  dv. 

Dumas,  £.,  Ixxvili. 

Du  Moncel,  IxiiL 

Duncan,  Prot,  cliv. 

Danker  and  Moesta,  xHv. 

Dupr^,  Ixxix. 

Duter,  Ixix. 

Dvorflc,  11. 

Eads,  Capt,  ccxvl. 
Earle,  Rev.  J.,  cxxxvlL 
Eaton,  cliv. 
Ebonite  plates  in  electrical 

machines,  Izv. 
Ecker,  Dr.,  cxxxix,  cxL 
Edlund,  lx\'iL 
Edwards,  W.  H.,  clxi. 
Eels,  Rev.  M.,  cxxxvl. 
Bggeling,  Prof.,  cxlii. 
Egleston,  Thomas,  ocviii. 
Electricity,  Ixiit. 
Ellery,  xnv,  xxxL 
Ellis,  J.  B.,  clxxv. 
Engel,  Prot  Carl,  cxU. 
Eogeliiardt,  ProL  C,  cxxxlii. 
Engelroann,  Dr.,  xxvl,  clxxv. 
English    and    American 

Boundary  Commission, cv. 
Environment,  cxI. 
Eruptive  rocks,  xciv. 
Bscherich,  Dr.,  cxI. 
Eschwege,  Baron  de,  dx. 


Ethnography,  cxxxvl. 
Ettingshausen,  xlv. 
Europe,  ex. 

Cambrian  rocks  of;  c. 
Experiment  stations,  agri- 
cultural, dxxxi. 

Farlow,  Dr.  W.  G.,  elxxr. 

Fav6,  Ixiv. 

Feii,  xxvi. 

Ferrand,  Dr.  B.,  cxxxviiL 

Fieldben?,  cxL 

Finsch,  Dr.,  cxiv. 

Fischer,  Prot  Geo.,  cxlL 

P.,dlx. 
Fleming,  IxviL 
Flemmfng,  W.,  clvIL 
Flower,  Prot,  cxxxix,  ctxxi. 
Fol,clviL 

Fondouce,  P.  C.  de,  cxxxiv. 
Forel,  cxlvL 
Fortieth  paralld,  geology  of 

the,  Ixxxix. 
Foster.  Prot,  xxx,  lii. 
Frankland,  Ixxi. 
Fraustadt,  Dr.,  cIxxviL 
Fredericq,  L.,  dv. 
Freezing  mixture,  Uv. 
Frerichs,  Ixxix. 
Friedburg,  Ixxii. 
Friedericnsen,  cviil. 
Fritz,  xxxviiL 
Fuchklxvli. 
Fnckei,  Leopold,  d] 
Fullagar.clL 
Fulton,  Hamflton,  < 
Fnngl,  dxxvllL 


GahhyProtW.M., 

Galignaui,  dix. 

Gallium,  the  new  element, 

IxxvlL 
Gardner,  Percy,  cxzxiy. 
German,  8.,  dxviii. 
Oarrod,  dxvilL 
Gastaldl,  xdx,  c 
Gaudrv,  J.,  cxxxiiL 
Gangsln,  Ixiv. 
Gaumet,  Ix. 
Gantier,  xxxl,  Ixxiii. 

and    Soolosiubofl; 
IxxxiiL 
Gaselle,  corvette,  cxxvL. 
Gegenbaur,  cli. 
General  Summary,  xvli. 
Genth,  Dr.,  Ixxxviii. 
Geoffraphy,  cv. 
Geology,  ixxxlz,  cL 
George,     Staff  -  Engineer, 

xxxll. 
Gerbe,  dviil. 
German  Astronomical  Sod- 

ety,  xvii. 
Gemes,  IvIlL 

Gettysburg,  steamship,  czxi. 
Gil  bert.  Dr.,xli  v,xd  v,clxxxL 
Giles,  Ernest,  cxvili. 
Gill,  Prot  Theodore,  cxHv, 
cxiviii,  dxvi. 
Rev.  Wyati,  cxxxix. 
Olllman,  Henry,  cxxlx. 
Glrard,  Ixxxi. 
Glronard,  Ixvt 
Glaciatlon,  theories  of;  dlL 


na)EX  TO  SUMHABT. 


ooxxxui 


Glacian  as  eroding  ag«ntfl» 

Oladatone,  IxxtL 

•nd  Tribe,  IzzL 
Olenardflzxxiii. 
Oodeffroy,  Izxr. 
Ooette,  Prof.  Alexander,  d  v. 
Goggoaa,  cczlz. 
Gold  and  silver  statisUcs, 

oc. 
Goldberg,  xxrii. 
Goldechmld,  xxxll. 
Goodale,  Prof.  G.  L.,  clzxr. 
Gooddklid.dlL 
Goode,    Prof.    Q.    Brown, 

ClXTliL 

Gordon,  CoL,  czril. 

Gould,  Dr.,  zkiy,  xxt,  zzril, 
cz. 

GoszadinI,  ConnL  cxzxIt. 

Gnd,  Ch.,  czxzUt. 

GrMoe  and  CarOk  IzzzlL 

GraeC  clii. 

Grant,  Georee,  zxtL 
Presldeut,  cczx. 

Graj,     ProL    Asa,   dzzv, 
dzxviL 

Green,  Llent-Comm.  F.  M., 
CT,  cxx. 

Greenwich  Royal  Observa- 
tory, XTilL 

Gronemann,  zxxrllL 

Gronlond,  czi. 

Gross,  Dr.  v.,  cxxxilL 

Grotb,  Prof.,  Izzziv. 

Gniner,  L.,  ccrill. 

GrQnzweig  and  Hoflhuuin, 
Izjcvi. 

Guimet,  smile,  czzzi. 

Gnnpowder,   explosion  oi; 

Guthrie,  xlvUi. 
Gnyard,  Ixxr,  Ixxrli. 

Haast,I>r.,cxxxT. 
Baeckel,  Dr.  Smst,  cxzzlx, 

€zlvl,dlL 
Hagen.Dr.,dxii. 
^*gMiba5?b|  iic- 
Hsu,  finrmaUon  of;  xzxriU. 
Haldat,lxiiL 
Haldemann,  Prot,  fTrrr. 
HaU,xxli,zcTiL 
Hankel,  IzxziT. 
Hann,  xxvii,  zxxrlil,  xlL 
Harrison.  Lieot.,  cxxxrl. 
Hartley,  izxit. 
Hartmann,Dr.tCZXXTiii. 
Hartt,  ProC  C.  F.,  zxzl,  dx, 

cxxxvL 
Bawkshaw,  Sir  J.,  ccxvliL 
Hsyden,  Prof,  crii,  cviit 
Hayden*s  Bolletin,  cxxxL 
Bsat,llL 
Heetor,  Dr.  James,  dl,  evil, 


Beer,  dL 

Bels,xvii, 

Helimann,     Dr.,     xxxvS, 

xxxviJ. 
Bempstead,  G.  S.  B.,  cxxx. 
Henaricks,  Prof.,  xxvi. 
Hennessey,  xl. 
Henry,  Prof.,  xL 


Herold,lxxxvU. 

Hertwig,  di. 

Hess,  IxxxliL 

Hesse,  Ixxxiil. 

Henmann,  IviL 

Hicks,  c 

Hill,  Geo.  W.,  xxil,  Ixxxili. 

Hlllebrand  and  Nortou,lxlx. 

Hinrichs,  ProL,  xxx. 

HirMdiwald,  Ixxxv. 

HIasiwetz  and  Habeimann, 

IxxxiL 
Holdefleiss,  cxc 
Holden,  Edw.  8.,xviL 
Holly,  A.I*,  ccvllL 
Holm,  LienL,  cxi. 
Holtz,  Izvi. 

Homem  de  Millo,  cvitL 
Hooker,  Dr.  J.  D.,  dxxvL 
Hoorweg,  xxxiz. 
Homberger.lxxiv. 
Hostinsky,  Dr.  O.,  cxlL 
Hotter,  XXXV. 
Houston,  ProC,  xxxvL 
Honxean,  J.  C,  xxv,  Ixxv, 

lxxlx,ceziiL 
Hovelacqne,  cxxxvii,  cxlL 
Howitt,  Alfred  W.,  exit. 
Howortb,  H.  H.,  cxxxilL 
Hngffins  and  Draper,  xvii. 
Hafffies,  cxxxiiL 
Hniklnga,  cxivii. 
Honnias,  Ado,  cxxxvi. 
Hunt,  Dr.  T.  Stenj,  Itttjx, 

xcv,  xcviL 
Haron,  stsamship,  cxxi. 
Hntton,  dL 

Capt.F.W.,dv. 
Hoxley.di]. 
Hyatt,  ProC,  cUi. 
Hydrography,  cxx. 
Hygrometric  stndies  of  Da- 

fonr,  xxiv. 
Hypsometric  formnls,xxxil. 

Iceland  and  Greenland,  cxl. 

Indnstrlal  statistloB,  exdv. 

Ingersoll,  B.,  dviL 

Inorganic  chemistry,  Ixxi. 

Institations,  meteorological, 
xxviL 

Instmments,  meteorologle- 
a],xxxi. 

International  Exhibition  of 
1876,  od. 

Inversions  of  strata,  xcvil. 

Investigations,  meteorolog 
icalfXxxvL 

Iron  statistics,  cxdv,  cxcv. 

Irving,  xcv. 

lulian  Meteorological  Com- 
mission, xxx. 

Italy,  crystalline  rocks  of, 
xdx. 

Jacobsen.  Ixxx. 
JaoqaemtD.  IrrxiL 
Jamin,  bdil. 
Jannetaz,  liiL 
Jannsen,  xxxvl. 
Janovsky,  Ixx. 
Japanese  snrveTs,  cxxvii. 
Janbert,  cxxxili. 
Jenaey,  xd. 


Jhering,  Dr.  Hermann  von, 

dvii,dviiL 
Jtckeli,CarlF.,dvii. 
Jlrecek,  Jos.,  cxxxvii, 
Johnson.  Prot  a  W.,  Ixxlx, 

clxxxlii,  clxxxv. 
Johnston,  Keltb,  ex. 
Jones,  Ixxll. 
Jonetmp,  Prof.,  cxi. 
Jordan.  xL 
Jonrnai,    a    mathematical, 

xxvL 

Kedde,  Prof,  xxxiii. 
Kerr.  Ixix,  xcviil. 
Kessler,  Pro£,  clxviii. 
Keweenian  series,  the,  xcv. 
Kidder.  Dr.  J.  H.,  clv,  clviil, 

clxviii,  clxxvi. 
Kllmenko,  IxxxL 
Kimball,  xlvl. 
Kinematic  theory  of  heat, 

xxxiv. 
King,  A.  a,  XXX. 

Clarence,  Ixxxix. 
Kingston,  Proil,  xxviiL 
Klein.  Ixxxiv. 
Kobell,  Dr.  yon,  Ixvlii. 
Koch,  l)r.,  dxxx. 
Koenig,  Dr.,  Ixxxvil. 
Kolbe,lxxxt. 
Kolbing,Dr.,exliL 
Kold  ^kkeveld  meteoriteu 

Ixxiv. 
Konigsberger,  Dr.  Leo,  xxvL 
Kuppen,  Dr.,  xxviii. 
Kowalcsvk,xxiL 
Krohn,  cliL 
Kragen.xix. 
Kmss,nx. 
Kvht.  Dr.,  cxl. 
Knndt   and  Warbnrg;  llv. 

Mil. 
Knpferberg,  Ixxxl. 


Lacaze  -  Dathiers,     ProC, 

cxiiv. 
LagneaOfGnstavns,  cxxxvlL 
Landaoer,  Ixxlx. 
Landerer,  X,  cxxxiv. 
Lang.  Dr.  von,  xl. 
Langle,  Vlcomte  F.  de,  cxii. 
Langley.  ProC,xxxlx,ixxx. 
Lang]ey*s  eui  observations. 


Lsnkaster,  ProC,  dxxx. 
Lankester,  clvli. 
LaspeyresllxxviL 
Latimer,  Geo.,  cxxxii. 
Latonr     and     Caaenenve, 

Ixxxli. 
Laarentian  and  Norfan  of 

the  Adtrondacks,  xcvii. 
LaVallee,ccxvllL 
Lawes,  John  Bennet,  clxxsi. 
Lea,  Dr.  Isaac,  Ixxxv. 
Lecoq  de  Boisbandran,lxx  vl. 
Le  Verrier,  xxi. 
Le  Conte,  xciy. 
Leidig,  Prot,  clvli. 
Leldy,  ProC,  dl,  clxxtv. 
Lemstrom,  xlii. 
Lenhossek,  cxUL 
Lens,  Dr.  Otto,  cxvl. 


COXZZIV 


INDEX  TO  SUMMARY. 


Leroyer,  ocztx. 
LesccBar,  zlviil. 
LeasepA,  De,  ccxzr. 
LewlB,  Dr.,  zxv,  cIvlL 
Ley,  zxvii,  zxzyII. 
Lini«,  ciz. 
Lichens,  clzzvIlL 
Lick's   Ciilifornia  Obserra- 

tory,  xvill. 
Liebermanu    and    Fischer, 

IzxzIL 
Limonites,  origiD  ui;  zcvil. 
LlDdenschmtdt,  P.,  czzzir. 
LindMy,  Lord,  zzv. 
LinnarssoD.cL 
LippmaDD,izviiL 
Lisbon  Observatory,  zviii. 
Livingstone,  Dr.,  czv. 
Loan  collection,  zrill. 
Lockyer,  IzL 
Lodge,  Izx. 
Logan,  zcriii. 
Lofarmann's    map    of   the 

moon,  zxl. 
Lohse,  zzzix. 
Lohse,  Dr.  O.,  zfz. 
Lommel,  liz. 
Long,  Rev,  J.,  czzzrlL 
Loomls,  Prof.,  zzzvL 
Lorenz,  zl. 
Lory,  c. 

Lovering,  IzriU. 
Lowe,  cczxviil. 
Lower  Taconic  Rocks,  zcvl. 
Lnbbock  and  Sonthal),  czli. 
Lakls,  Rev.  W.  C,  czzziiL 
Lyell,  Sir  Chas.,  cziiz. 

McCoy,  cli. 

McLean,  Hector,  czzzviL 

McVean,  zzz. 

Mackenzie,  Donald,  cczziv. 

Macfarlane,  S.,  cxiz. 

Mackintosh,  cili. 

Magneto -electric  machine, 

new,  Izv. 
Magnier  de  la  Sonrce.  ML 
MaUet.  Izzzill.  Izzzyl. 
Mainof,  cxxzvii. 
Manler,  ccxzvL 
Maut^gazza,  Prot  PanI,  czl 
Maqnenne.  zzzvl. 
Marbles  of  Carrara,  zciz. 
Marey,  xWiii. 
Marknaro,  Comra..  cxxlv. 
Marsh,  Prof.,  clzzi,  clzzii. 
Martins,  ciz. 
Marvine,  zcv. 
Mason,    Otis     T.,     czziz, 

czzzii. 
Manmend,  liv. 
May,  xlviii. 
Mayef,  czIlL 
Mayer,  li. 
Meek,  F.  R,  civil. 
Meiggs,  Henry,  cczz. 
Melboome  Observatory, 

xviii,  zzzi. 
Mendeleff,  zxxix. 
Mendeleff*s  balance,  zzxv. 
Mercadter,  1. 

Merino,  Scfior  Mignel.  cxl. 
Merk*s  work,  translation  of, 

cxzziv. 


Mermet,  Izzvi. 

Merrill,    Dr.    Selah,    czv, 

czzzv. 
MesoEoic  of  the  West,  zciif. 
Metalliferous  deposits,  zclv. 
Meteorograph,  zxziL 
Meteorites,  zzv. 


N«w  Gainea,  cxvftt. 
New  mineral  species.  Izzzvi 
Newton,  Prof.  Alfred,  czlvii, 
clzlz. 
Genera]  John,  ( 
NlIson,1zzii. 
Nlpher,zlvii,1zl{i. 


Meteorological  Congress  at  NoDbe,i>r.,clzzziVjClzzzvL 


Vienna,  zzzi. 
Meteorological  InBtmments, 

zzzi. 
Meteorology  and  terrestrial 

physics,  zzvil. 
Meanier.  zlvli. 
Meosel,  izziii. 
Meyer,  B  von,  IzzviiL 

Victor,  zlVii. 
Micault,  Victor,  czzziz. 
Michaelis,  IzzzL 
Michigan,  crystalline  rocks 

of.  zcv. 
Miklncho-Maklay,  Dr.,  cxiz. 
Miller,  Com.  J.  K.,  cii,  czzL 
Mills,  Izz. 
Minchin,  cz. 

Mineral  specle0,new,1zzzvi. 
Mineralogy,  Izzzlv. 


NordenskJOId,  d,  cii,  czzviiL 
Norwegian  deep-sea  sonnd- 
Inga,  czzviL 

Obcrbeck,  Izvl,  IzviH. 
Observatories,  new,  zvUL 
Olivier,  IzziL 
Optics,  liz. 
Ordasa,  Col.,  cz. 
Organic  chemistry,  Izzz. 
Or^in  and  autiqoity  of  man, 
cxxziz. 
of  limonites,  zevil. 
Osborne.  J.  W.,  xzxv. 
Osipo(L  JXXX. 
Osten-Sacken,  Baron 

clxii. 
jOstwaldLlxz. 
•Onvaroflr,  Connt,  cxzzliL 


Missonri,    archaeology     of,  Owen,  Prot,  clzziv. 


czzz. 

Missonri  Observatorv,  Glas- 
gow, zviii. 
Report  on  Insects, 
clzii. 

MItehel,  O.  M.,  zzlv. 

Moesta,  zxv. 

Mohn,  zzvil. 

Mohr.  Edward,  zliii,  Izziz, 
czvli. 

Montigny,  zzzvii,  zL 

Moon,  the,  zz. 

Moqain-Tandon,  czlvl. 

Moseley,  czlv,  div. 

Moreao,  1. 

Morgan,  Alfted,  czzzvili. 

Hon.  L.  H.,  czzz, 
czzzvi,  czliiL 

Morice,  A.,  czl. 

Morlde,  Izziv. 

Morris,  Rev.  Richard,  cxlli. 

Mortiller,  cxll,  cxlii. 

Morse,  Prof.  B.  8.,  czliv. 

MoQChez,  Capt,  czzvii. 

Mouchez's  School  of  Astron< 
omy,  zviii. 

Monton,  Ixvi. 

Mnir,  Dr.  J.,  Izz,  cxlii. 

Mnllen,  Dr.,  czzxviii. 

Muller,  Dr.  Herm.,  li,  czlv, 
clxii. 
Fritz,  cxzzii,  dzL 

Mnseiim  of  Comparative  Zo- 
ology, Bulletin  of,  civ. 

Musters,  Commander,  cz. 

N'ares,  Capt.,  czzv. 
Nandet  A  Co.,  zzzil. 
Naodii),  clzzz. 
Naumann,  Iviii,  Izzvi. 
Naville,  R,  czzzv,  czlii. 
Xebale,  zziv. 
Neeson,  Ivi. 
Nelson,  General,  cliv. 
Neubaaer,  Dr.,  czliL 
Newcomb,  Prof.,  zz,  zzlt. 


Ozone  observations,  zzzUL 

Packard,  Dr.  A.  8.,  czliv,  dl, 

dziii. 
Page,  liv. 

Paleozoic  fossils,  zdl. 
Palgrave,  Gifford,  czzzvi. 
Pal&a,  zzii. 
Palliser,  Capt,  evil. 
Palmer,  Dr.  Edward,  czzxi, 

clziz. 
Paper  ftrom  peat,  IzzziiL 
Papper,  zzzlv. 
Paraguay,  cz. 
Paris,  National  Obsenratory 

at,  zviii. 
Parish,  zlvli. 
Parsons,  Izzvi,  ccviiL 
Payer,  Lieut.,  czxvL 
Peabody  Academy,  czzz. 

Museum,  repwt  of, 
czzzL 
Peck,  Chas.  H.,  dzziz. 
Penand,  zllz. 
Pendulum,  a  simple  com* 

pensating,  zlvl. 
Pengell  V,  czzzlL 
Pennsylvania,      crystalline 

rocks  of,  zcv. 
Perkins,  G.  H..  czziz. 

Prof.   Maarice, 
clzzziz. 
Perrier,  R,  civ. 
Perry,  AleidB,zliiL 
Pern.  cix. 
Pescners  VOlkerkande, 

translation  of,  cxxziz. 
Petermann*s  Mlttheilnngen, 

czzv. 
Peters,  Dr.,  cxdiL 

Dr.  (of  Berlin),  dxvL 
W^and  G.  Doria,clzx 
Pfttitot,  Abb«,  czzzvi.  czU. 
Petrovitsch,   Dr.   Nicole^ 

czzzvii. 
Pettersen,  zcvill. 


IKDEX  TO  SUMMARY. 


ecxzxv 


ill. 


PUKppl,elr. 

Photofnphfc  records  of  the 

btrooMter,  zxtUI 
Pbotognphfl  of  the  Ban, 

daily,  xiz. 
Physical  obaervatory,  Paris, 

xvilL 

PhTStCtiZlT. 

Ptekerlng,  Prot,  xiz. 
Plcot,  IL,  cxzzrii. 
PIctet,  xiiiL 

Pierre  and  Pachot,  Izzi. 
Pletre  verdi  groap,  zdx. 
Pitftnment,  C.  A.,  cxxz^ 

cxlL 
Pigmy  graves,  CZZ& 
Knait,  Adoiphe,  czzlz, 

cxxxtI. 
Pinner,  Ixzz. 

Planets  and  satellites,  xxf . 
Planets,  list  of  minor,  xxii. 
Plants,  xzzvlii,lxvi. 
Plolz,  C,  xxzi. 
Pqgge,  Dr.  Paal.  czvtL 
PoladMUuii  of  lisht,  xxzlll. 
Poor's  Railroad  lAanaal,  ce. 
Pbsnda,  Clemente  Barrial, 

clx. 
Poller,  Ix. 
Powalvky,  xlx. 
Bftwell,  Prof.  J.  W.,  xdi, 

cviii,  ezzx^L 
Powers,  ScepbeD,  czzxrl. 

Pranil  and  Leltf^eb,  clxxvill.{Sacbat,'OeUTe,  cxncTlii 
Prechtand  Krant,Ixxl,  Ixxx-jSadebeck,  Izxzlv. 
PnjeTalsky,  LfeaL-Colonel,  Sadrler,  Ixxxl. 

•czilifCxxxTili.  Safford,  Prot,  zxill.         • 

Preeoott,  IxxxilL  St  Aymonr,  Am.  de  Calx  de, 

Prime,  zcrliL  cxxxill. 

Pb1i4,  111.  Saint-CIalre,  D  e  t  i  U  e,  and 

PoschUllH.  i    Debny,  IxxTiiL 

Potaam,  Prof.  F.  W.,  cxxxl,  Saint-Hllaire,  clx. 

dxL  St.  John,  M  lOor,  exr. 

Salet^lx. 


Beynolds,  Prof.,  xL 
Richthofen.  xcir. 
Ridffway.clxix. 
RUev,clxll,cIxiii. 
Rink,  Dr.,  ezl. 
Ritthaosen,  Ixxxiil. 
Riri^re,  B.,  cxxxiv. 
Roberts,  cxlvli. 
Robinson.  Dr.,  xxxrl. 
Rock^  xciT,  xcT,  xcvl,  xcril, 

xcirlll,  xcix,  c  ci. 
Rockwell,  Prof.  G.  J.,  xxx. 
Rosers,  xcvi. 
Rolleaton,  Prod,  cxzxii. 
Romanes,  O.  J.,  cxl,  cliv. 
Romllly,  xlix. 
Roscoe,     Prof.,     xxxlv, 

IXXXTil. 

Rostaflnsky,  clxxlx. 
Ruthwell,  cxclx. 
Roudaire,  Capt.,  crzxr. 
Roqjon,  cxl. 
Rowland,  Ixv,  Ixri. 
Royal  Asiatic  Society, 

CZXXT. 

Royer,  cxlll. 

Rndner,  cctL 

Russian  Geographical  SocU 

etT,  cxlil. 
Ratnerfiird,  Uz. 


Sabtne,  Sir  Edward,  xlll. 


Qoebee  gronp.  or  Upper 

Ttcottic,  xcTuL 
(^letelet,  xL 

Bab1,c]Til,cli41L 

Radiometer,  Crooks*,  Trriii, 
ML  ,— — » 

Ragona^xl. 

Ranroad&ccil. 

Raimondi,  Don  Antonio, dx, 

f-TTTJf, 

Ralstoo,  W.  &,  cxxxvii. 
Baromeiaberg*s  Handbook, 

Izzxiv. 
Bankin,cxxxiz. 
Katsam,  Hormnzd,  cxxxt. 
Kaa,Dr.Cba8.,czxxi. 
Aswllnson,  Canon,  cxxxii. 
lUymond,  Prof.  R.  W.,  cc. 
Beclnji,  B..cxliii. 
Ree8,PrDt,clxxTiL 
Bebman,  Dr.,  and  A.  Bcker, 

cxzxIiL 
Beinke,  dxxTii,  clxxlx. 
Bemsen.  and    Southwortb, 

IZZT. 

Senard,lxxx. 

oepertorinm  fi\r  Meteorolo- 

^pe,xxix. 

Bentber,  Dr.,  cIzxTil. 


Salicylic  add,  IxzxL 

Salowonsen.  Dr.,  dxxz. 

Salvin,  O.,  clxix. 

SandoLlxilL 

Sasse,  Dr.  A.,  cxxxrlL 

Saner,  IxL 

Savilian   Obserratory,    Ox> 

ford,  zvliL 
Sayce,  ReT.  A.  H.,  cxxxIt, 

CXllL 

Scandinavia,  crystalline 

rocks  of,  xerili. 
SchaafThaosen,  H.,  and  A. 

Bcker,  cxliiL 
Scbaak,  Ixix. 
Scbenrer  •  Kestner,    1  x  x  i  1, 

IxxTiii. 
Schiaparelll,  xxv. 
Scblelden,  Dr.  H.  J.,  czli. 
Schllemann,  cxxxIt. 
Schloessing,  cxdi. 

on  ammonia, 
xxxtII. 
Schmidt,    Dr.,    xxr,    xlill, 

Ixxxiil,  cxl,  cxxzllL 
Schneider,  clti. 
Scbdnfeld,  xlx,  xxv. 
Schott,  xlTli. 
Schranf,  Ixxxr. 
Schrelber,  Prof.,  xxzii. 


Schrenck,  Von,  xxril. 
Schiiller  and  wanha,  iTiil. 
SchnlEe,F.B.,clil. 

and      MIrcker, 
clxxzril. 
Schatxenberver,  IxxxllL 
Schweinftartb,  Dr.  Geo.,  exit. 
Schweudener    theory, 

clzxyiil. 
Sclater,  cxHx. 
Scotch  Herring  Fishery 

Board,  xxviiL 
Scott,  R.  H.,  xxxJ. 
Scottiah  Meteorological  So- 

dety,  xxviiL 
Scttdder,  clxl. 
Secchi,  Father,  xix. 
Seeley,  Prof.,  cixxxil. 
Selwvn,  Prot,  xix. 
Serpierf,  xxv,  xltiL 
Sex  and  race,  cxl. 
Sharpe,  Dr.,  clxiv. 
Shaw,  dames,  cxL 
Sidensner.cziL 
Siemens,  C.  W^  xlv. 

Dr.  wemer,  lix. 
F.,xWL 
Siemens  and  Halske,  Ixv. 
Siemens'  attraction  meter, 

xxl. 
Simon  and  Deh^rain,  cxelL 
and  Tmchot,  cxdL 
Smart,  Dr.  Wakes,  cxliL 
Smith,  Gea,  cxxxv. 

Lawrence,  xlvl. 
Wortbington  G., 
clxxlx. 
Smithsonian  Institution, 

xxvii,  cvill,  cxxxl,  cxxxvi, 

exil. 

Smyth.  Prof.,  xxvIIL 
Societies,    anthropological, 

etc,  cxIHL 
Solar  edipees.  xx. 

motion  in  space,  xxilL 
parallax,  xx. 
radiation,  xxxlv. 
Soldi,  £mUe,  cxli. 
Solms  -  Lanbach,      Graf, 

cIxxvlL 
Solvay*s  ammonia- sod  a 

proces^  Ixxv. 
Soret  and  Sarazin,  Ixii. 
Sosnovsky,  cxiL 
South  Kensington  Museum, 

xxxi. 
Spanlding,  Henry  Cocxxvil. 
Spectroscopic  Sodety,  Jour- 
nal of,  xix.  

Spencer,  Herbert,  cxxzviil. 

Spirgatls,  IxxilL 

Spix,  dz. 

Spragne,  Isaac,  dxxv. 

Sqoler,  S.  G.,  cxxxlL 

SuOil.  Dr.,  clxxviii. 

Standards  of  weight,  etc., 

XXXV. 

Stanley,  H.  M.,  cxviL 
Star  spectra,  xviL 
Stars,  catalogues  of,  xxv. 
motion  fh)m  and  to- 
ward the  earth,xxiiL 
Statistics   of   iron,   czciv- 
cxdx. 


CCXXXYl 


INDEX  TO  SUHMABT. 


Steenstrnp,  Prof.,  c  z  I, 
cX3ZiY,  dyiii,  clzvlL 

Steer,  d. 

Stellar  spectra,  zxHl. 

Stohmann,  Dr.,  clxzzviL 

Stoll,  Prof.,  clzill. 

Stone,  Prof.  O.,  ziz,  zzUI, 
zziy»  czix. 

Storer,  Ixxiii,  clzzzli. 

Stowe,  Rey.  F.  W.,  zzzIt. 

Stroabanc  Observatory,  ziz. 

Strassbarger.  clzzvL 

Streets,  D.,  clz. 

Strave,  Otto,  zzlv,  Izzzili. 

Strfiver,  Sr.,  Izzzvii. 

Snhm,  Dr.,  dzL 

Snlllot,lzziiL 

Summary,  General,  z?ii. 

San,  the,  ziz. 

Sun  -  photogr»pb<t    daily, 

Swan,  J.  O.,  czzzri. 
Sylvester,  Prof.  J.  J.,  zzvi. 

Taocblni,  zvii,  ziz. 

TaiLProC,zzzv,zlii. 

Taylor,  Capt.  A.  I).,  czzvL 

Tedinology,  ocv. 

Telemeter,  new,  Iz. 

Terby,  zzi. 

Terqaem  and  Trannln,  Iz. 

Terrell,  Izzvl,  Izzvii. 

Terrestrial  magnetism,  zlii. 

Teascher,  Dr.  K.,  civ. 

Thdel,  H.,  clvi. 

Theorell,  zzzii,  zzzvL 

Thompson,  Prot  WyviUe, 
clii. 

Thomsen,  Julias,  Ivi. 

Thomson,  Sir  Wm.,  zzzv. 

Thorell,  Prot  T.,  clzl, 

Tharet,  Gnstave,  clzzvL 

TIele,czIlL 

Tiemann  and  Haarmann, 
IzzziL 

Tietxe,  Dr.  B..  zliv. 

Tillo,  Col.,  czti. 

Tisley,  Izv. 

Tissandier,  zlL 

Tifiserand,  Eag.,  zziv,  zzv, 
clzzzlz. 

Tissot,  czzzlv. 

Todd,  zzil. 

Tokio,  meteorological  ob- 
servatory of,  zzz. 

Torell,  zcvlii. 

Torrey  Clnb,  BaUetin  of, 
clzzv. 

Traatwine,  John  C,  cczz. 

Treat,  Mary,  clzzvil. 


Trcsca,lzv. 
Tribe,  Izzvi. 


Troost    and    ^|iQtefeDille, 

Izzlv,  Izzvi. 
Trotter.  Capt  H.,  cziv. 
Troavelot,  zzi,  zzvl. 


Trombnll,  Dr.  J.  H.,  czllL 
TmUt,  E.,  czzziii. 
Tscbermak,  Ixzzv. 
Tschitstlakoff,  clzzvi. 
Tschudi,  J.  J.  von,  caozlL 
Tabino,  czzzvli. 
Tullberg,  l^cho,  dvL 
Tanner,  P.,  ccviiL 
Tascarora,  ateamahip,  czzL 
Twite,  ciz. 
Tylor,  B.  B.,  dli,  czzzviii, 

Tyndall,  zzziil. 
Tyiidall,  Magnas,  and  Wild's 
observations,  TTmr. 


Uhler,clziii. 
Uinta  Moantains,  zdi. 
UJfklvy,  czzzviii,  czlii. 
United  SUtes,  the,  cv. 

Army  Slgnal- 

ofllcei  zzvii. 

Coast  Survey, 

czz. 
Fish  Commis- 
sion, cHL 
Hydrographlc 

office,  czz. 
Navy  Depart- 
ment, czzL 
Urasnay,  dz. 
Ute  limestone,  zc 

Vaard,  Anenrio,  cxxiii. 

Vacher,  czzziii. 

Valorous,  steamship,  czziiL 

Valentiner,  Dr^  ziz. 

Van  Beneden,  Prof.  B.,  czl  vl, 
dli,  clz. 

Van  der  Mennsbrngghe, 
zlii. 

VanderWi11igen,zziii. 

Van  Hamel  Rooe»  Dr.,  Izzz. 

Van  Tieghem,  dzzviii. 

Variable  stars,  zzv. 

Vanghan-Thompson,  dz. 

Vegetable  pathologv,  clzziz. 

Venioakoff,  czzziii. 

Vemean,  Dr.  R.,  czl. 

Vemy,  Lady,  czzzvli. 

Vertebrate  Zoology,  clzvL 

Vesqne,  Jalien,  clzzviL 

Vienna  meteorological  ob- 
servations, zzvlii. 

Vienna,  National  Observap 
tory  oi;  zvilL 

ViokS  zzzvL 

Violle,liii. 

Virchow,  Prof.,  czl. 

Voelcker,  Dr.,  clzzzli. 

Vogel,  zziv,  lid. 

VogeVs  observations  of  neb 
iiUB.zviL 

Vogelsang,  IzzvL 

Vossins,  Isaac,  1668,  zzzvii. 

Volcanology,  zlilL 


Wagner,  Dr.  Hennaim,  1, 


Wahl,  Wm.  H.,  czdv. 
Walcott,C.D..dz. 
Waldbarg-Zeil,  Coont,  cziv. 
Walhonse,  J.,  czzzviii. 
Walker,  Col.,  cziv,  czzzvliL 
Wallace,  Alfred  B.,  czzziz, 
czlv,czlvU,liL 
Chaa.  jL,  czzz. 
Wallich,  Dr.,  cll. 
Waltenhofen,  Von,  Izv. 
Wartha,  Von,  Ivii,  Izzzii. 
Wahsatch  limestone,  zc. 

section,  Izzzlz. 
Wataon^Sereno,  dzzv. 
Watts,  W.L.,  czl 
Weather  Bureaus,  zzvii. 
Weber,  lviii,Izviii.lzzU. 
Weber  qaartsit&zc. 
Webster,  Rev.  Wentwortb, 

czzzvli. 
Wedding,    Dr.    Hermann, 

ccviii 
Weiske,  dzzzvilL 
Weismann,    Prot   Aagnit, 

czlvlL 
WelBS,  Dr.,  zxii,  czliL 
Woselsky,  Izzzii. 
Western  Bocoic  Rocks,  zdv. 
Weyprecht,  Lt,  zliii,  czzv. 
Wheeler,  Lt.  Q.  K.,  cvUL 
White,  zdi. 
Whitley,  A.,  czzzil. 
Whitmee,  Rev.  a  J^  czzziz. 
Whittlesey,  Chas.,  czzz. 
Wild,  Prof^  xzlz,  zzzv. 
Williams,  B.  XL,  Izzzv. 
Williamson,  Izzzii. 
Wilson,  Dr.    Dantd,  Izrii, 

czzzvl,  czL  czliiL 
Wilson  and  Seabroke^  zziv. 
Winnecke,  zziv. 
Winter,  clzzviil. 
Witx,Uv. 

Wolfi;  Dr.,  clzzzvIlL 
Wood,  MiUor  Herbert,  eziL 

W.W.,czzzv. 
Woodward,  cbd. 
Wootten.  John  E.,  ccv. 
Wrangeli,  Baron,  zlL 
Wright,  zzv,  Izznr. 
Wurtz,  lzz\'ii. 
Wyman,Prot  JeArieiiCZZz. 

Young,  E.  D.,  czvIL 
Tnle,Col.  Henry,  czzzvlii« 

Zarawkowitch,  IzzviiL 

Zerffl,  G.  G.,  czlL 

Zenner,  Dr.  Goatav,  zzvi. 

Zodiacal  light,  zzv. 

Zoller,  Izzv. 

Zoology,  General,  czliv. 
Invertebrate.  dL 
Vertebrate,  dzvL 


r 


ANNUAL  RECORD 

OT 

SCIENCE  AND  INDUSTRY. 


1876, 


A  MATHEMATICS  AND  ASTRONOMY. 

ON  THE  CISSOID   OF  mOCLE& 

From  the  inaugural  dissertation  of  Dr.  W.  Bdhmer,  enti- 
tled ^'Stadies  upon  the  Gissoid  of  Diodes,"  we  quote  the  fol- 
lowing method  of  describing  this  curve,  as  given  by  Sir  Isaac 
Newton : 

Through  the  centre  of  a  circle  whose  plane  is  vertical 
draw  a  horizontal  line  and  a  vertical  one.  Lay  off  to  the 
left  a  point  at  a  distance  from  the  centre  of  twice  the  radius 
of  the  circle.  Along  the  vertical  line  let  there  glide  one  end 
of  a  bar  whose  length  is  the  diameter  of  the  circle,  and  whose 
opposite  end  lA  fixed  at  right  angles  to  a  second  bar  of  in- 
definite length,  and  which  is  forced  always  to  pass  through 
the  point  just  found  on  the  horizontal  line.  Under  these 
conditions  the  centre  of  the  first -named  bar  describes  the 
cissoid  required.  This  method  of  describing  the  curve  is 
easily  executed  mechanically,  and  by  its  means  we  are  able, 
as  was  first  shown  by  Diodes  himself,  to  solve  the  problem 
which  so  troubled  the  Qreek  geometers,  viz.,  the  construc- 
tion of  a  cube  containing  exactly  twice  the  contents  of  a 
given  cube.  This  problem  is  sometimes  known  as  the  prob- 
lem of  Apollo,  or  of  Delphi,  since  at  one  time,  it  is  said,  Apollo, 
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when  standing  in  need  of  food,  was  ordered  by  the  oracle  of 
Delphi  to  constract  an  altar  having  doable  the  volume  of  the 
well-known  cubical  golden  altar  of  that  oracle. — BdJmen^s 
Inaugural  Dissertation^  1874. 

THEOREM  IN  THE   EQUILIBRIUM   OF  FORCES. 

If  we  have  to  deduce  the  resultant  of  any  number  what- 
ever of  forces  acting  upon  a  rigid  system  of  points,  we  may 
begin  by  assuming  for  any  given  point,  n,  of  the  system  two 
new  forces  equivalent  to  any  other  of  the  given  forces,  and 
which  are  parallel  and  equal  to  those,  but  have  opposite  di- 
rections, and  therefore  hold  each  other  in  equilibrium.  We 
thus  obtain  successively  for  every  pair  of  forces  in  the  sys- 
tem an  equivalent  in  the  shape  of  a  simple  force  acting  at  n, 
and  a  pair  offerees  which  can  give  rise  only  to  rotatory  mo- 
tion. If  now  the  whole  system  of  forces  is  to  be  in  equilib- 
rium, it  is  necessary  not  only  that  the  simple  forces  acting 
at  n  shall  be  at  equilibrium,  but  such  equilibrium  must  also 
exist  among  the  systems  of  pairs  of  forces  tending  to  give 
rotatory  motion.  If  equilibrium  does  not  exist  among  the 
forces,  three  cases  may  be  conceived,  of  which  the  most  gen- 
eral is  that  in  which  both  a  motion  of  translation  and  a  mo- 
tion of  rotation  result  from  the  application  of  these  forces. 
In  this  case  it  is  possible  to  replace  all  the  assumed  element- 
ary forces  by  two  resultants,  which  will  not  act  in  the  same 
plane  nor  in  the  same  direction. 

This  subject  has  been  handled  in  an  interesting  inaugural 
dissertation  by  Dr.  Dahmen,  whence  we  derive  the  following 
theorems :  First,  an  indefinite  number  of  pairs  of  forces  may 
be  found,  either  of  which  will  replace  the  original  forces; 
and,  secondly,  if  for  each  of  these  combinations  of  two  in- 
clined forces  which  are  equivalent  to  each  other,  we  connect 
the  ends  of  the  lines  representing  them,  thereby  constructing 
a  tetrahedron,  the  solids  so  constructed  will  all  have  the  same 
volume. — Inaugural  Dissertation  ofDr.Dahmen^  1874. 

THE   VALUE   OF  THE  DOZEN. 

As  the  derivation  from  the  French  douzaine  implies,  it  is 
generally  presumed  that  a  dozen  means  twelve  things,  but 
in  the  Staffordshire  potteries,  and  in  the  earthenware  trade, 
qaeen's-ware  in  Philadelphia,  crockery  in  other  places,  a  doz- 
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en  to  this  day  represents  that  nnmber  of  any  special  article 
which  can  be  offered  at  any  fixed  price.  That  is,  the  price 
is  fixed,  and  the  number  to  the  dozen  varies.  For  instance, 
the  pitchers  which  are  called  ^^jugs"  in  the  trade  are  sold 
as  2,  8,  4,  6,  9,  12,  18,  24,  30,  36  pieces  to  each  dozen,  the 
price  for  a  dozen  being  constant.  The  oixlinary  pitcher, 
holding  a  quart,  is  a  twelve,  or  twelve  to  the  dozen,  while  a 
pint  pitcher  is  twenty-four  to  the  dozen,  and  is  so  called 
when  dealing  in  that  size.  Few  of  the  articles  of  the  trade 
are  sold  in  dozens  of  twelve,  plates  being  almost  the  only 
ones,  and  some  of  them  are  sold  sixty  to  the  dozen.  Besides 
these  cariosities  in  figures,  the  potters  have  peculiar  names, 
muffins,  twifiers,  etc.,  that  make  up  a  trade  language  of  itself. 
The  quantities  for  dozens  are,  we  think,  yet  preserved  in  the 
wholesale  or  package  trade. — JEngineery  XL., No.  1084, 281. 

THE  LAW  OF  SSCIPSOCITT  OF  PBIHS  NUMBERS. 

lo  one  of  the  letters  of  Legendre  to  Jacobi,  which  Borchardt 
has  recently  laid  before  the  Berlin  Academy  of  Sciences,  it  is 
said  by  Legendre,  speaking  of  Gauss,  that  he  is  the  one  who, 
iu  1801,  wished  to  attribute  to  himself  the  discovery  of  the 
law  of  reciprocity  published  in  1785 ;  and  it  is  implied  that 
to  Legendre  himself  belongs  the  credit  of  that  distinction,  on 
account  of  his  own  memoir  in  1785.  In  truth,  however.  Dr. 
Eronecker  remarks,  this  theorem  is  due  neither  to  Legendre 
nor  Gauss,  but  to  Euler,  who  first,  although  only  by  way  of 
induction,  arrived  at  that  fundamental  theorem,  in  the  theory 
of  quadratic  residues,  to  which  Legendre  has  given  the  name 
of  the  law  of  reciprocity.  This  theorem  was,  in  fact,  partial- 
ly known  to  Euler  in  1 744.  Legendre  has,  indeed,  materially 
improved  and  added  to  what  Euler  had  done ;  while  to  Oauss 
is  reserved  the  completion  of  the  whole  work  with  a  master's 
hB,nd,^MoncU8beriche  k.  Akad.  der  Wi8s.y  Berlin^  1876, 267. 

bsuschel's  table  of  psimb  kuhbebs. 

In  the  April  number  of  the  monthly  Bulletin  of  the  Berlin 
Academy  of  Sciences,  Kronecker  gives  a  very  full  treat- 
ment of  some  mathematical  problems,  and  at  the  close  makes 
some  remarks  upon  the  table  of  complex  prime  numbers 
completed  by  Dr.  C.  G.  Beuschel,  and  published  by  the  Ber- 
lin Academy,  from  which  we  gather  that  Dr.  ReuschePs 
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works  contain  in  the  greateBt  completeness,  and  in  a  well* 
arranged  series,  the  principal  results  of  some  twelve  years 
of  laborious  computation  which  the  author  had  undertaken 
in  order  to  lay  a  foundation  for  the  analysis  of  the  prime 
numbers  by  deriving  them  from  the  roots  of  unity  on  the 
basis  of  Hummer's  theory.  In  the  study  of  the  theory  of 
the  complex  numbers,  the  computations  are  so  exceedingly 
difficult  and  laborious  that  it  is  scarcely  possible  for  indi- 
vidual investigators  to  provide'  themselves  in  any  special 
case  with  the  necessary  material  of  observation  in  order  to 
find  therein  some  base  for  theoretical  investigaticm.  There- 
fore the  computations  of  Professor  Reuschel  have  frequently 
proved  to  be  valuable  preliminary  labors,  and  bring  praise 
to  the  perseverance  and  devotion  with  which  he  has  for  so 
many  years  labored  on  his  work.  Unfortunately,  the  aoci> 
dental  death  of  Reuschel,  on  the  22d  of  May  of  this  year,  in 
the  sixty-third  year  of  his  life,  deprives  him  of  the  pleasure 
of  reaping  that  benefit  from  his  work  that  should  naturally 
have  been  his. — ManaUbericht  k.  AhacLder  TFtn.,  B^rUn^ 
1876, 238.  

HTPBBBOLIC  FUNCTIONS. 

In  pure  mathematics,  we  notice  the  publication,  in  the 
Memoirs  of  the  Scientific  Society  of  Bordeaux,  of  an  essay 
by  Loisant  on  hyperbolic  functions,  in  which  he  especially 
investigates  the  correlation  between  the  co-ordinates  of  any 
point  of  an  ellipse  and  any  point  of  the  hyperbola  having 
the  same  axis.  His  investigations,  which  seem  to  have  been 
carried  out  under  the  advice  of  Realis,  lead  apparently  to 
numerous  curious  and  novel  mathematical  relations  suscep- 
tible of  being  practically  useful  in  yery  many  problems  of 
applied  mathematics. — Mem,  Sc.  Soo.  o/JBardeauXf  18?4, 101. 

CUBIOUS  CUBYES  AND  EQUATIONS. 

In  a  memoir  on  a  certain  class  of  transcendental  curves. 
Professor  H.  A.  Newton,  of  Yale  College,  states  that  alge- 
braic curves  have  hitherto  been  studied  more  than  transcend- 
ental. A  few  of  the  latter  have  been  given  in  the  text- 
books, but  attempts  to  classify  the  numerous  varieties  of 
transcendental  curves  have  been  rare.  From  the  form  of  a 
transcendental  curve  it  is  not  easy  to  state  an  equation  that 
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can  represent  it.  The  simpler  inverse  problem  of  describing 
the  carve  from  the  given  equation  is  naturally  the  first  to  be 
undertaken.  The  forms  that  thns  result  may,  when  com- 
pared with  a  given  new  or  unknown  ourve,  suggest  the  form 
of  the  equation  that  belongs  to  the  latter.  In  order  to  pre- 
sent a  number  of  curves  for  future  study,  Professor  Newton 
has  therefore  selected  a  single  one  of  the  numberless  tran- 
scendental equations,  and  has  in  a  series  of  twenty-five  plates, 
embracing  one  hundred  and  fifty  figures,  presented  a  few  of 
the  very  many  plane  curves  which  this  one  equation  furnish- 
es. Among  the  curves  figured  by  him  are  some  which  re- 
duce to  a  simple  series  of  consecutive  rows  of  isolated  dots; 
others  reduce  to  systems  of  intersecting  straight  lines.  Other 
cases  represent  systems  of  screws  and  circles.  The  more 
complicated  figures  present  innumerable  suggestive  and  beau- 
tifully regular  patterns,  differing  entirely  in  their  character- 
istics from  those  ordinarily  presented  by  the  eccentric  lathe, 
aflf  applied  to  the  ornamentation  of  bank-notes^-^TVon^.  Con- 
neeCictU  Academy  of  SeieneeSj  III.,  97. 

BdlXSN's  METHOD  OF  DSTBBHINING  LOCAL  TIMB. 

It  is  well  known  that  the  method  of  determining  the  time, 
and  consequently  the  longitude,  by  the  use  of  the  transit  in- 
strument, not  in  the  meridian,  but  in  the  vertical  of  the  po- 
lar star,  has  long  been  enthusiastically  advocated  by  Dollen, 
and  the  numerous  geodesists  whom  he  has  instructed  at  the 
Imperial  Observatory  at  Poulkova.  A  short  memoir  on  this 
subject  was  published  by  him  in  1864,  on  the  celebration  of 
the  twenty-fifth  anniversary  of  the  foanding  of  that  magnif- 
icent institution.  This  memoir  subsequently  became  avail- 
able to  Americans  through  Mr.  Abbe's  translation  published 
by  the  Hydrographio  Bureau  of  the  Navy  Department.  D51- 
len  has  now  published  a  much  more  complete  treatise,  whose 
appearance  has  been  delayed  for  various  reasons,  but  by  vir- 
tue of  which  delay  the  author  states  he  is  enabled  now  to 
say  with  perfect  assurance  that  the  method  advocated  by 
him  has  stood  every  test  of  experience,  and  must  now  be 
eonddered  as  the  best  that  is  known.  A  third  memoir  is 
promised  by  him  on  the  same  subject,  and  will  be  looked 
forward  to  with  great  interest.  His  confidence  in  the  ex- 
cellence of  the  method  of  determination  of  time  in  the  verti- 
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cal  of  the  polar  star  is  especially  based  upon  the  experienoe 
gained  in  the  sammer  of  1868,  and  in  subsequent  years. 
Previous  to  this  time,  in  fact,  the  few  transit  instruments 
that  had  been  specially  adapted  to  his  method  were  required 
for  use  in  other  places;  and  it  was  only  in  1868  that  some 
of  them  could  be  employed  by  the  persons  who  were  ac- 
quainted with  his  methods,  in  conneetion  with  the  measure- 
ment of  a  degree  of  longitude  under  the  sixtieth  parallel  of 
north  latitude.  In  the  fall  of  the  same  year,  eight  ustronom- 
ical  stations  were  occupied  by  his  geodetic  students  in  the 
neighborhood  of  the  Duderhof  mountain,  near  St.  Peters- 
burg, whose  positions  were  determined  in  connection  with 
the  investigation  of  the  local  deviation  of  the  pendulum. — 
DdUeriy  Die  ZeUbeatimmung,    Second  Memoir, 

ACCUBACT   OF  CHR0N0MBTBB6. 

An  excellent  investigation  having  been  made  by  Lien- 
tenant  Martin,  of  the  French  navy,  into  the  accuracy  of  the 
chronometers  actually  used  on  two  voyages  of  circumnavi- 
gation in  1866  to  1868,  he  stntes  that,  first,  in  most  cases,  it 
is  necessary  to  take  account  of  the  acceleration  in  the  daily 
rate  of  the  chronometer,  as  proportional  to  lapse  of  time. 
Second,  that  in  relying  upon  one  or  two  chronometers  we 
risk  the  chance  of  doubling  our  errors,  if  we  make  any  em- 
pirical correction  for  the  temperature.  Third,  with  three  or 
more  chronometers,  we  should  make  a  correction  for  the  tem- 
perature.— Revue  Maritime  et  ColanicUej  Sept^  1875, 402. 

ON  TBBBBSTRIAL  BEFBACTION. 

A  series  of  observations  has  been  made  by  Stebnitzky, 
colonel  on  the  staff  in  the  Russian  army,  looking  to  the  im- 
provement of  our  knowledge  of  terrestrial  refraction.  His 
observations  were  made  mostly  in  the  plains  to  the  north  of 
the  Caucasus,  and  in  a  mountainous  country.  The  instru- 
ment employed  was  a  vertical  circle,  made  by  Messrs.  Ertel, 
at  Munich.  The  reduction  of  the  observations  and  the  de 
duction  from  them  of  some  corrections  to  the  terrestrial  re- 
fraction has  been  made  by  Sawitsch.  In  general,  he  finds 
that  the  observations  have  been  made  between  the  epochs  of 
tranquil  images  of  the  stars  in  the  morning  and  evening; 
and  that  perhaps  the  terrestrial  refractions  thus  observed 
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will  oome  out  smaller  than  the  normal  refraction.  Some 
changes  in  the  co-efficient  of  refraction  seem  to  take  place  so 
saddenly  that  thej  can  only  be  explained  by  supposing  a 
derangement  of  the  instrument.  Excepting  these,  the  re- 
mainder of  the  determinations  merit  great  confidence.  In 
general,  the  formula  of  Strave  accord  very  well  with  these 
later  observations  made  in  the  mountains  of  the  Caucasus. 
The  formula  proposed  by  Sawitsch  gives  the  refractions  a 
little  too  great. — BnUetin  Aead.  Impiriale  dea  ScimeeSj  St. 
iteer^ftiir^,  1875, 318.  

CBLSSTLLL  PHOTOMSTRY. 

Lindemann  has  investigated  the  merits  of  the  method  of 
estimating  the  brightness  of  stars  as  taught  by  Ai'gelander, 
as  compared  with  the  measurements  of  the  stellar-photometer 
invented  by  Z&Uner.  He  has  chosen  to  this  end  to  make  ob- 
servations both  with  the  unaided  eye  and  with  Z5llner's  in- 
strument upon  the  interesting  variable  star  Algol,  or  Beta 
Persei.  His  observations  began  in  1870;  but  in  the  course 
of  four  years  he  was  only  able  to  secure  observations  of  six 
Algol  minimi  suitable  to  his  purpose.  A  review  of  his  work 
by  the  eminent  observer  of  variable  stars,  Schonfeld,  shows 
that  the  naked-ey^  estimates  made  by  Lindemann  belong  to 
the  best  class  of  work  of  that  nature;  and  that  his  observa- 
tions made  by  means  of  Zollner's  photometer  can  not  be  con- 
sidered superior,  and  are  even  barely  equal  thereto,  so  far, 
at  least,  as  accidental  errors  are  concerned.  With  regard, 
however,  to  systematic  differences  in  these  two  methods  of 
obeervatioiiyLindemann's  research  yielded  the  most  interest- 
ing conclusions,  as  showing  that  exterior  influences  appear 
to  affect  the  instrumental  observations  less  than  those  with 
the  unaided  eye ;  the  latter  make  the  epochs  of  Algol's  min- 
imum brightness  come  somewhat  earlier  than  the  former, 
hat  the  photometric  measures  and  the  naked-eye  estimations 
agree  somewhat  better  after  the  minimum  has  passed  than 
before.  By  comparison  of  his  own  estimates,  Sch5nfeld  finds 
that  the  diminution  of  brightness  before  the  minimum  is 
reached  is,  as  given  by  him,  slightly  greater  than  that  ob- 
served by  Lindemann ;  while,  on  the  contrary,  after  the  min- 
imum has  passed,  Schdnfeld's  estimates  are  lower  than  those 
of  Lindemann.    The  observations  of  Lindemann  are  a  con- 
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tribation  of  the  highest  value  to  our  knowledge  of  the  van- 
ability  of  Algol;  andy  as  Sch&nfeld  says,  ^'similar  works 
should  be  prosecuted  the  more  diligently  in  proportion  as 
the  number  of  astronomers  diminishes  who  oocnpy  them- 
selves with  this  interesting  8tar.''---Fierf0jlaArMaAf^  der 
A^tranomischen  Oeselbehajt^  X.,  208. 

ON  THE  THEORY   OF  THE   ABBBBATION  OF  LIOHT. 

Yillarceau  states  that  he  has  been  making  a  research  iato 
the  theory  of  the  aberration  of  light,  and  the  influence  upon 
it  of  the  absolute  movement  of  the  solar  system.  His  math- 
ematical investigations  of  the  subject  having  been  concluded 
without  regard  to  the  methods  of  Oauss  and  Bessel,  he  has 
been  independently  led  to  conclude,  in  opposition  to  them, 
that  the  absolute  movement  of  the  solar  system  will  have  an 
effect  other  than  simply  to  change  by  constant  quantities  the 
position  of  all  stars;  and  he  shows  that  in  order  to  determine 
the  four  unknown  quantities,  viz.,  the  true  constant  of  aber- 
ration, and  the  three  rectangular  components  of  the  move- 
ment of  the  solar  system,  it  is  necessary  to  have  at  least 
four  values  of  the  aberration  by  observations  of  four  stars 
not  situated  upon  the  same  great  circle ;  and  the  observa- 
tions will  be  best  suited  to  the  purposes  in  hand  if  they  are 
made  at  two  astronomical  situations  whose  latitudes  are  35^^ 
north  and  south  of  the  equator.  If  we  would  increase  the 
accuracy  of  our  result  by  increasing  the  number  of  stars, 
they  should  be  distributed  in  groups  of  four,  the  individuals 
of  each  group  being  six  hours  apart  in  right  ascension,  and 
respectively  35^  north  and  south  declination.  By  a  proper 
combination  among  the  observatories  at  present  existing  in 
the  world,  it  would,  in  fact,  be  possible  to  realize  such  a  de- 
termination of  the  constant  of  aberration,  without  consider- 
able expense,  in  the  course  of  a  single  year.— 6  B^  LXXXL, 
166.  

COBBBIATIOK  OF  80LAB  AND  TEBBKSTBIAL  PHBNOMBNA. 

In  some  remarks  on  the  connection  between  the  changes 
that  take  place  on  the  sun,  and  on  the  earth,  and  forming  a 
portion  of  his  address  as  Pi^dent  of  the  British  Association 
for  the  Advancement  of  Science,  Professor  Balfour  Stewart 
indulges  in  the  following  speculation :  He  says  we  are  all 
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ftmiliar  with  the  generalization  of  Hadley,  viz.,  that  the  un- 
der-ourrents  of  oar  atmosphere  sweep  along  the  surface  of 
the  earth  from  the  poles  to  the  eqaator,  while  upper  currents 
return  from  the  equator  to  the  poles.  These  are  caused  by 
the  unequal  temperatures  of  the  respective  portions  of  the 
earth.  They  therefore  have  a  reference,  not  so  much  to  the 
geographical  equator  and  poles,  as  to  the  hottest  and  coldest 
r^ions.  These  currents  have  both  annual  and  daily  oscilla- 
tions. On  the  other  hand,  the  earth  is  a  magnet,  and  the  ex- 
istence of  these  general  currents  in  our  atmosphere  suggests 
an  explanation  as  to  the  origin  of  teirestrial  magnetism. 
We  bear  in  mind  that  rarefied  air  is  a  good  conductor  of 
electricity.  The  return  trades  that  pass  above  from  the 
hotter  equatorial  regions  to  the  poles  of  cold,  consisting  of 
moist,  rarefied  air,  are  therefore  to  be  regarded  in  the  light 
of  good  conductors  crossing  the  so-called  lines  of  magnetic 
force.  They  therefore  are  the  vehicle  of  electric  currents, 
nich  as  will  of  course  react  upon  the  magnetism  of  the  earth ; 
and  there  is,  according  to  Stewart,  a  similarity  between  the 
peculiarities  of  the  magnetic  variation  and  the  annual  and 
daily  variations  of  the  winds,  such  as  invites  a  further  scru- 
tiny. A  similar  parallelism  exists  apparently  when  we  com- 
pare the  storms  in  the  atmosphere  with  the  magnetic  storms 
recorded  by  the  needle. — Sal/our  StewarVs  Address  at  J^ris- 
My  1875.  

COHFUdlNa    VIBWS    OF    8XCCHI  AND    ULNOUBY    IN    RSGABD 

TO  THE   BUN. 

Professor  Langley,  of  the  Alleghany  Observatory,  having 
btely  published  in  the  Avnencan  J<mmal  ofSdencey  and  the 
Memcrie  degli  8peUroscopi^i  Italiani,  an  article  on  the  "  Com- 
parison of  Theories  of  Solar  Structure  with  Observation,'*  in 
which  certain  supposed  views  of  Father  Secchi,  of  Rome,  were 
referred  to,  the  latter  has  replied  at  length  in  subsequent  num- 
bers of  the  Italian  journal,  commenting  upon  the  researches 
of  the  American  observer,  and  explaining  his  own  views  in 
soeh  a  way  as  to  lead  us  to  suspect  a  sudden  conversion  to 
views  opposed  to  those  he  has  advocated  for  so  many  years. 

Father  Secchi  states  his  present  view,  which  is,  briefly,  as 
follows,  that  a  sun-spot  is  the  product  of  an  eruption  on  the 
Min,  somewhat  analogous  to  that  of  a  terrestrial  volcano. 

A2 
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The  first  stages  of  the  eraption  are,  according  to  this  state- 
ment of  Father  Secchi's  latest  opinion,  occupied  by  the  ejec- 
tion of  matter  from  the  ci-ater,  which  is  what  we  call  the 
umbra  of  the  spot,  and  it  is  with  these  stages  that  the  rose- 
colored  flames  or  emptions  seen  in  the  spectrosoope  are  to 
be  associated.  This  term  ^'  crater,"  however,  is  not  to  be 
understood  as  conveying  the  idea  of  a  solid  solar  cmst  or 
shell,  from  which  the  jets  escape  into  the  chromosphere.  On 
the  contrary,  he  here  entirely  agrees  with  Professor  Langky^a 
view  that  the  visible  surface  of  the  sun  is  essentially  vapor- 
ous and  cloudlike.  This  admitted,  the  analogy  with  the  ter- 
restrial volcano  is  elsewhere  very  close,  for  there  is  in  both 
a  second  or  intermediate  stage  during  which  the  paroxysmal 
outbursts  have  ceased,  though  the  ejected  matters  have  not 
entirely  stopped  flowing  from  the  crater ;  and  a  third  stage, 
when,  the  eruption  being  fairly  over,  there  is  a  gradual  clos- 
ing and  extinction.  Father  Secchi  claims  that  the  observa- 
tions of  Professor  Langley  are  quite  consistent  with  this 
view,  and  adds  that  they  are,  in  fact,  very  gratifying  to  him, 
as  he  is  disposed  to  welcome  them  as  bringing  unexpected 
testimony  to  the  truth  of  statements  he  made  himself  at  one 
time,  and  which  were  then  disputed.  These  American  ob- 
servations, then,  may  be  called  *'  beautiful,"  rather  than  fun- 
damentally ^^  new,"  in  the  opinion  of  Father  Secchi,  who  be- 
lieves himself  to  have  more  or  less  anticipated  a  large  part 
of  them;  and,  though  agreeing  that  the  resolution  of  the  fila- 
mentary 8tructm*e  has  been  carried  at  Allegheny  a  step  be- 
yond that  which  he  has  reached  at  Rome,  deems  that  this  is 
accounted  for  by  the  fact  that  the  American  observer  has 
the  use  of  a  larger  telescope  than  the  Roman  observatory 
possesses. — Mem.  Soe.  Spettrocopisti  lialiani^  1876,  January 
and  February.  

ON  AN  ANdBNT  SCLIP8K  OF  THE   SUN. 

Dr.  E.  Bretsohneider,  of  Pekin,  communicates  to  PeUr- 
mannas  Mittheilungen  an  account  of  the  journeys  performed 
by  four  Chinese  scholars  in  the  first  half  of  the  thirteenth 
century.  Of  these,  the  most  interesting  is  that  of  Tschang- 
tschnng,  in  1221  and  1224.  This  distinguished  monk  of  the 
Taoist  order  was  at  that  time  about  seventy  years  old,  and 
at  the  height  of  his  renown.    In  the  course  of  his  journey  he 
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experienced  a  total  Bolar  eelipse  on  the  2dd  of  May,  1221, 
while  traveliog  along  the  right  bank  of  the  Kerulnn  River. 
If  the  exact  time  and  the  place  of  the  totality  can  be*derived 
by  Dr.  Bretschneider  from  the  Chinese  record  at  his  disposal, 
we  shall  have  here  one  more  contribution  to  our  exact  knowl* 
edge  of  the  relative  movements  of  the  sun,  earth,  and  moon. 
—17  C,  XXL,  1876, 873.      

TOTAL  SOULB  BCLIPSK  OF  DXCJBMBBB  11,  1871. 

The  government  of  India  equipped  an  expedition,  under  the 
direction  of  Colonel  Tennant,  R.  £.,  to  observe  this  eclipse, 
and  the  results  of  the  observations  by  Colonel  Tennant,  Cap- 
tain Herschel,  Mr.  Hennessey,  and  others,  are  printed  in  the 
Memoirs  of  the  JRoyal  Aa^onomiccU  Society  (vol.  Ixii.),  ac- 
companied by  four  plates  reproduced  from  photographs  near 
totality*  Spectroscopic  as  well  as  photographic  records  were 
made,  and  the  polariscope  was  also  employed.  From  these 
data  Colonel  Tennant's  conclusions  are  derived,  which  he 
states  as  below ; 

^'The  following,  then,  seems  to  bo  the  constitation  of  our 
sun.    There  is  a  nucleus  which  gives  out  continuous  white 
light, like  solid  or  liquid  bodies, and  even  dense  gases;  sur- 
rounding this  is  a  layer  of  heavy  vapors,  intensely  heated, 
but  far  less  so  than  the  nucleus ;  in  which,  if  a  state  of  equi- 
librium could  exist,  the  heavier  vapors  would  be  lowest. 
Above  this  is  a  layer  of  hydrogen  of  very  slight  density, 
accompaified  by  that  gas  which  gives  the  line  D,.    Still 
farther  up  these  gases,  in  a  cooler  state,  become  mixed  with 
what  gives  out  the  green  line  K  1474,  and  lastly  that  alone 
seems  to  remain.   •   .   .   We  do  not  know  any  thing  of  the 
substance  producing  the  chromospherio  line  D,.    Professor 
Respighi's  observation  at  Podoocotta  would  go  to  show  that 
it  is  inseparable  from  the  hydrogen  of  the  chromosphere. 
The  substance,  however,  producing  the  green  line  K  1474  is 
one  of  the  most  interesting.   We  not  only  meet  with  evidence 
'Of'its  existence  in  the  sun,  but  when  the  higher  layers  of  our 
own  atmosphere  are  reached  we  find  at  the  great  height  at 
which  auroras  take  place  a  substance  which  gives  out  a  light 
apparently  identical.    Angstrom  and  Eirchoff  have  assigned 
the  power  of  giving  this  line  to  the  vapor  of  iron ;  but  it 
seems  nearly  impossible  that  at  the  low  temperature  which  we 
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know  most  exist  in  the  upper  strata  of  our  atmosphere  there 
can  be  iron  vapor.  Is  it  possible  that  iron  possesses  the  prop- 
erty of  dbcluding  the  gas  whose  distinctive  line  is  E 1474?  If 
it  be  so,  this  gas  must  be  under  ordinary  circumstances  of 
temperature  and  pressure  almost  immeasurably  rare." 

ON  THS  TEMPEBATUBS  OF  THE  80LAB  SPOIB. 

In  presenting  to  the  Paris  Academy  of  Sciences  the  results 
of  some  of  his  observations  upon  the  temperature  of  the  sun, 
Mr.  Langley,  of  Pittsburg,  says  that  he  has  endeavored  to 
repeat  the  observations  made  by  Professor  Joseph  Henry  in 
1845,  and  Father  Secchi  in  1852.  He  has  employed  an  ordi* 
nary  achromatic  refractor,  after  having  first  experimented 
with  and  laid  aside  a  fixed  horizontal  telescope  whose  lenses 
were  of  rock-salt.  The  differences  of  temperature  have  been 
measured  by  an  extremely  delicate  thermopile  made  of  ex- 
tremely small  bars  of  bismuth  and  antimony,  the  exposed 
face  of  which  has  a  diameter  less  than  the  sixth  part  of  an 
inch,  within  which  area  are  seen  the  ends  of  sixteen  pairs  of 
bars.  This  thermopile  is  connected  with  a  Thomson's  reflect- 
ing galvanometer.  This  combination  possesses  such  an  ex- 
treme sensibility  that  the  galvanometer  is,  in  spite  of  ordinary 
precautions,  continually  registering  foreign  radiations,  such 
as  would  render  indistinct  the  delicate  phenomena  that  are 
the  subject  of  the  investigation.  These  disturbances  are 
best  removed  by  inclosing  the  pile  within  a  blackened  cylin- 
der filled  with  water  at  a  constant  temperature.  The  image 
of  the  sun  being  about  twenty-four  inches  in  diameter,  the 
thermopile  can  be  placed  at  any  part  thereof  with  great  ac- 
curacy. A  second  similar  thermopile  being  placed  in  any 
other  portion  of  the  solar  image,  and  connected  with  the 
same  galvanometer,  Mr.  Langley  was,  by  this  differential  ar- 
rangement, enabled  to  make  the  desired  measurements.  His 
observations  confirm  fully  the  original  observations  of  Pro- 
fessor Henry,  and  have  led  him  to  further  interesting  results. 
From  the  known  effect  of  the  diminution  of  the  light  of  the 
sun  toward  its  borders,  it  seemed  natural  to  conclude  that  a 
proportional  diminution  of  the  heat  of  the  sun  would  be  ex- 
perienced. Mr.  Langley,  however,  finds  that  the  heat  does 
not  become  insensible  after  we  pass  away  from  the  visible 
border  of  the  sun,  but  continues  sensible  at  a  distance  of  at 
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least  thirty  seeonda  of  aro,  which  corresponds  at  the  Ban  to 
fifteen  thousand  miles.  He  finds  also  that  the  whole  amoant 
of  heat  sent  from  the  ring  of  photosphere  around  the  sun  is 
less  than  that  received  from  the  nucleus  of  a  single  solar 
spot.--6  -B,  LXXX,  748.     

SOLAB  SPOIB  AND  TSRRBSTBIAL  PHBNOMXNA« 

Fritz,  SO  well  known  by  his  studies  upon  the  aurora,  and 
especially  by  his  great  chronological  catalogue  of  auroras, 
states  that,  after  renewed  investigation  and  comparison  of 
thunder-storms  in  various  portions  of  the  earth,  he  is  again 
forced  to  the  conclusion  that  there  is  no  perceptible  definite 
connection  between  the  frequency  of  thunder-storms  and 
ani*ora8,  nor  between  these  storms  and  the  solar  spois,  so  far 
as  observations  from  over  thirty  places  can  afford  any  result. 
Some  of  the  series  employed  by  him  reach  back  to  1756. 
He  has  also  studied  the  series  of  observed  heights  of  rivers, 
especially  the  Seine,  at  Paris,  the  Rhine,  the  Elbe,  the  Do- 
nau,  and  other  German  rivers.  This  comparison  shows  that 
between  1785  and  1844  there  was  a  comparative  coincidence 
in  the  periodical  changes  of  depth  of  water  and  sun-spots, 
but  that  the  law  is  reversed  from  1844  to  1807,  similarly  to 
the  reversal  found  by  Professor  Wolf,  who  compared  the 
rainfall  itself  with  the  sun-spots.— J?2e<n's  Wochenschrift, 
1875, 288.  

OSr  THK    BBLATIVB  TBMPEBATUBB   OV  YABIOU0   POBTIONB   OV 

THB  SUN. 

In  a  second  communication  to  the  French  Academy  of 
Sciences,  Professor  Langley,  of  Pittsburgh,  has  given  the  re- 
sults of  some  measurements  of  the  relative  temperatures  of 
the  solar  surface.  This  subject  was  first  carefully  investi- 
gated by  Laplace,  who  showed  that  the  solar  atmosphere 
absorbed  the  light  that  emanates  from  its  nucleus  to  such  an 
extent  that  were  its  atmosphere  removed  we  should  receive 
twelve  times  more  light  than  at  present.  The  parallelism 
that  exists  between  the  phenomena  of  light  and  heat  would 
lead  us  to  expect  a  result  somewhat  of  the  same  sort,  in  case 
we  could  measure  the  heat  of  the  sun.  Professor  Langley 
has  therefore  compared  the  apparent  temperature  of  every 
portion  of  the  solar  disk,  as  Bouguer  did  for  the  solar  light 
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a  hundi-ed  years  ago.  He  finds  the  temperature  to  go  on 
diminishing  as  we  proceed  from  the  centre  to  the  limb  of 
the  sun ;  the  heat  is  absorbed  less  than  the  light,  and  the 
principal  absorption  of  the  heat  is  confined  to  an  extremely 
thin  shell  close  to  the  photosphere.  The  heat  that  is  received 
from  the  sun^s  edge  is  relatively  much  greater  than  the  quan- 
tity of  light.  It  would  seem,  therefore,  that  both  at  the  solar 
limb  and  at  the  nucleus  of  the  solar  spots  the  light  is  out  off 
by  the  solar  atmosphere  in  a  much  greater  propoition  than 
the  heat.  From  the  nucleus  of  a  spot  we  receive  fifly  times 
more  heat  than  light ;  and  it  becomes  evident  that  the  solar 
atmosphere  exercises  a  selective  absorption  to  a  very  marked 
degree.  Father  Secchi  has  stated  that  a  decided  difference 
in  temperature  is  found  if  we  compare  the  temperatures  at 
the  solar  equator  and  the  solar  poles;  but  Mr.  Langley  finds, 
on  the  contrary,  that  the  temperature  is  sensibly  the  same  at 
all  portions  of  the  solar  limb. — 6  £,  LXXX.,  819. 

ON  OBSSBVATIONS   OF  SHOOTINQ-STABS  FBOtf  BALLOONS. 

In  a  balloon  ascension  made  on  the  first  of  August,  De 
Fonvielle  states  that  seven  passengers  accompanied  him,  the 
ascent  taking  place  at  ten  minutes  often  in  the  evening,  and 
the  descent  at  a  quarter  of  four  in  the  morning.  The  aero- 
nauts had  no  lamps  with  them ;  but  the  starlight  permitted 
them  to  recognize  the  route  they  followed.  No  instrument- 
al observations  could  be  made,  but  in  lieu  thereof  the  shoot- 
ing-stars appear  to  have  been  carefully  observed.  Of  these 
forty- two  were  counted  in  all  parts  of  the  heavens,  some 
very  brilliant.  £ight  or  nine  fell  from  the  zenith  in  sensibly 
vertical  paths.  The  evening  twilight  lasted  until  half-past 
ten;  the  morning  twilight  began  at  two  o^dock.— *d  J3, 
LXXXI.,  204, 205.  

OBSEBVATIONS    OF   THE    SHOOTING  -  STABS    OF   THB    IOtH    OF 

AUGUST,  18V5. 

The  shooting-stars  that  appear  on  the  night  of  the  9tb, 
10th,  and  11th  of  August  are  ordinarily  known  as  the  Per- 
seides,  inasmuch  as  their  radiating  point  is  in  that  constel- 
lation. They  have  been  carefully  observed  in  France  dur- 
ing the  past  month;  and  from  the  observations  made  at 
Toulouse  by  his  assistants,  Tisserand  concludes  that  besides 
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tbe  principal  radiant  point  in  right  ascension  47^  and  declina- 
tion 56°y  two  other  secondary  radiant  points  existed,  the  posi- 
tions of  which  were  respectively  right  ascension  57%  declina- 
tion 61^,  and  right  ascension  64%  declination  63^  At  least 
three  fourths  of  the  1200  stars  observed  by  them  belonged 
to  the  first  or  principal  radiant. — 6  By  LXXXL,  817. 

TBB   ABSOfiPnON  OF  THB   SOLAR  ATlfOSPHBIUB. 

Professor  S.  P.  Langley,  of  the  Allegheny  Observatory,  as 
8  result  of  the  photometric  study  of  the  solar  surface,  finds 
that  the  brightness  of  the  umbra  of  the  solar  spots  is  con- 
siderably greater  than  that  hitherto  accepted.  The  blackest 
umbra  being,  according  to  him,  from  ^ve  to  ten  thousand 
times  as  bright  as  the  full  moon.  The  light  of  the  sun  is 
absorbed  by  the  solar  atmosphere  in  a  greater  proportion 
than  is  its  heat.  About  one  half  of  the  radiant  heat  of  the 
sun  is  absorbed,  or  suffers  internal  reflection  by  the  atmos- 
phere of  the  sun  itself.  This  atmosphere  is  comparatively 
thin ;  new  matter  is  constantly  being  added  to  it  or  taken 
away  from  it  by  the  continual  changes  of  the  interior  sur- 
face. The  alteration  in  itp  absorptive  power  would  materi- 
ally affect  the  temperature  of  our  globe,  so  that  even  the  ex- 
istence of  life  on  our  earth  is  evidently  dependent  upon  the 
constancy  of  the  absorption  of  this  solar  envelope.  If  there 
are,  then,  any  cyclical  changes  in  the  depth  of  this  solar  at- 
mosphere, they  would  be  accompanied  by  corresponding  cyc- 
lical alterations  in  the  earth's  temperature. — 12  Ay  XII.,  443. 


voosL^s  poBrnoKB  of  glubtsbs  and  ksbuljs. 

Dr.  H.  C.  Vogel,  already  distinguished  by  his  accurate  ob- 
servations of  the  poeitions  of  nebulie  and  clustera  at  Leipzig 
in  1867,  was  engaged  by  Dr.  Brnhns,  the  Director  of  the  Leip- 
zig Observatory,  to  co-operate  in  a  work  which  that  observa- 
tory had  undertaken,  namely,  the  re-observation  of  the  stars 
down  to  the  tenth  magnitude,  between  the  north  declinations 
of  0°  50'  and  15"^  10'.  Dr.  Brnhns  so  extended  the  plan  pro- 
posed by  the  €krman  Astronomical  Society,  which  was  con- 
cerned only  with  star-positions,  as  to  include  the  determina- 
tion of  the  position  of  all  nebnIsB  and  clusters  within  the 
sone,  and  this  Dr.  Vogel  has  executed.  Dr.  Bruhns's  plan  also 
includes  re-observation  of  the  double  stars  in  his  zone.    Three 
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hundred  and  five  nebulie  occur  in  this  sone.  Of  these  many 
have  been  previously  well  determined  by  D^ Arrest  and  others, 
and  Dr.  Vogel  accordingly  devoted  his  labor  to  the  nebulie 
whose  positions  were  uncertain,  one  hundred  and  forty  in 
number.  Each  nebula  was  observed  on  two  different  nighta 
at  least,  and  Yogel  finds  the  probable  error  of  his  final  pori* 
tions  to  be  in  R  A.  =  ±  0,09*,in  ^  =  d=  1.1".  Between  Vogel 
andSchdnfeld  the  same  personal  difference  remains  which  ex- 
isted in  1867.  Supposing  both  observers  to  have  the  same 
accuracy,  the  probable  errors  of  a  concluded  position  do  not 
exceed  0.14*  in  R.  A,  and  1.5"  in  declination.  It  will  be 
noted  here  that  these  determinations  are  surprisingly  accu- 
rate, and  that  the  observations  of  D' Arrest,  Laugier,  Schultz, 
Schdnfeld,  and  Vogel  will  serve  to  determine  the  proper 
motions  of  nebulsB  if  these  are  of  important  magnitade. 
Three  star-clusters  (G.  C.  005, 1861,  and  4440)  have  also  been 
studied,  and  twelve  nebulsB  drawn.  The  nebula  G.  C.  2211 
=  h.  761  is  probably  variable  in  brightness. 

SUPPOSED  CHANGES  IN  THB   OMBGA  KXBYJLA. 

Professor  Holden  has  recently  published  the  results  of  a 
careful  study  of  all  published  drawings  and  observations 
of  this  nebula  (R  A.  18^  12~  N.  P.  D.  106.2°).  The  method 
adopted  in  the  discussion  of  the  drawings  was  peculiar,  al- 
though perfectly  simple  and  elementary.  All  the  published 
drawings  were  photographed  on  the  same  scale,  and  in  snch 
a  way  that  they  represented  the  aspect  of  the  nebula  as  seen 
in  a  refrcuitor.  They  became  thus  strictly  comparable,  and 
any  variation  between  the  several  drawings  was  at  once  evi- 
dent. In  all  such  delineations  such  differences  exist,  and  the 
only  difficulty  in  their  discussion  is  to  distinguish  between 
real  changes  in  the  shape  of  the  object  itself,  and  apparent 
changes  due  to  lack  of  fidelity  in  the  drawing. 

Professor  Holden  seeks  to  avoid  this  great  difficulty  by  in- 
quiring how  the  nebulosity  in  each  drawing  is  situated  with 
regard  to  lines  joining  certain  pairs  of  stars,  and  terminated 
by  these  stars.  It  is  probable  that  in  a  careful  drawing  no 
observer  would  lay  down  a  certain  star  outeide  of  a  nebula 
when  his  telescope  showed  it  inside.  In  this  way  the  anc- 
cessive  drawings  of  this  nebula,  from  1833  to  1875  (seven  in 
all),  have  been  studied,  and  the  conclusion  is  arrived  at  that. 
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'Uhe  western  end  of  this  nebula  has  moved  relatively  to  its 
contained  stara  from  1833  to  1862,  and  again  from  1862  to 
1875,  and  always  in  the  same  direction." 

The  author  also  directs  attention  to  the  Trifid  Nebula  (6. 
C.  4355),  which  was  suspected  by  Sir  John  Herschel  to  have 
a  proper  motion.  Professor  Holden  confirms  HerschePs  sus- 
picion. This  is  the  first  large  proper  motion  detected  in 
any  nebula,  and  is  of  great  interest  in  the  theoretical  ques- 
tions relating  to  the  distance  and  nature  of  these  bodies. 
Both  of  these  nebulao  will  receive  further  attention.— 4  2>, 
itfay,  1876, 341.  

GOLOBS   OF  DOUBLE  STABS. 

In  the  Agronomical  Register  for  May,  1876,  Mr.  Sadler 
gives  a  list  of  sixty-three  double  stars,  with  the  colore  that 
he  has  noted  for  the  components.  His  observations  were 
made  with  a  6^inch  silvered-glass  reflector  (silvered-glass 
rcflectore  possess  considerable  advantages  in  such  investi- 
gations, as  the  natural  color  of  an  object  is  less  affected 
than  when  a  refractor  is  used),  and  appear  to  have  been 
made  with  great  care.  An  interesting  comparison  with  the 
work  of  former  observers  is  given  at  the  close  of  his  paper. 
Smyth,  Sestini,  Herecbel,  South,  Webb,  Struve,  and  others  are 
fiill  of  notes  on  this  subject,  which  deserves  attention,  and 
is  well  suited  to  amateur  observers. 

THE  BUGBY   (tBMPLB   OBSBBYATOBT)   AND  MB.  GLBDBIIX's 
CATALOGITBS   OF  DOUBLE  STABS. 

In  the  Memoira  of  t?ie  Royal  Astronomical  Society  (vol. 
xlii.)  Messrs.  Wilson  and  Seabroke,  of  Rugby  School,  have 
given  to  astronomers  the  results  of  their  micrometrio  meas- 
ures of  double  stara  during  the  years  1871-74.  The  measures 
were  made  with  the  8^inch  equatorial  by  Alvan  Clark  which 
vas  formerly  used  by  Dawes.  Rugby  has  selected  those 
even-numbered  stara  of  Struve's  Catalogue  which  are  south 
of  60°  of  N.  declination  for  subjects  of  observation,  and  re- 
cords 1162  measures  of  these.  The  observations  show  great 
fidelity  and  skill  on  the  part  of  the  observers,  and  are  a  val- 
uable contribution  to  this  branch  of  astronomy. 

Many  interesting  binaries  were  observed,  some  of  consid- 
erable  difficulty;  and  this  catalogue  will  be  an  essential  help 
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to  investigators  of  orbits  and  to  double-star  observers.  In 
the  same  volume  Mr.  Gledhill,  of  Mr.  Edward  Crossley's 
observatory  at  Halifax,  gives  the  results  of  his  measures  of 
484  doubles,  which  were  made  in  concert  with  those  of  the 
Rugby  Observatory,  Mr.  Gledhill  observing  those  stars  not 
taken  by  Rugby,  in  a  list  common  to  both  observatories. 
Particular  attention  has  been  paid  to  the  subject  of  binary 
stars,  and  it  is  announced  that  a  work  is  in  preparation  on 
this  topic. 

Already  the  joint  labor  of  these  two  observatories  has  de- 
cided the  question  of  orbital  motion  in  many  cases. 

ON  THE  OBBIT  OF  THE  DOUBLE  STAB  2  634. 

Otto  Struve  states  that  in  preparing  his  micrometrio  meas- 
urements  of  double  stara  for  publication,  he  came  upon  the 
stars  634,  whose  movements  seemed  to  have  especial  interest. 
When  the  elder  Struve  compiled  his  well-known  catalogue 
of  new  stars,  the  distance  of  the  two  from  each  other  was 
nearly  37".  Their  brightness  was,  on  the  average,  as  de- 
duced from  many  estimations,  i*e8pectively  4.5  and  7.9.  To 
the  great  distance  of  these  stars  from  each  other  is  to  be  at- 
tributed the  fact  that  they  have  been  measured  but  seldom 
by  good  observers.  At  present  the  stars  are  about  20" 
apart;  their  respective  proper  motions  are  nearly  identi- 
cal, but  in  direction  are  opposite  to  each  other,  and  we  are 
obliged  to  conclude  that  the  two  bodies  may,  in  all  proba- 
bility, have  some  physical  connection  with  each  other,  and 
are  not  merely  optically  double. — BvUetin  Acad.  Imp.  des 
Sciences,  St.  Petersburg,  V. 

THE  COMPANION   OF  SIRIUS. 

It  has  been  noted  that  the  Washington  observations  of 
Clark^s  companion  ofSmua  do  not  agree  with  the  computed 
positions  from  the  theory  of  Auwers ;  the  corrections  to 
Auwers  are — 

1872.26  -6.6°  in  p  -1-0.40"  in  f. 
1874.18  -6.3°  in  p  -0.46"  in  #. 
1875.24     -7.2°  in  p     -0.72"  in  i. 

This  is  confirmed  by  the  measures  of  Mr.  W.  Erok,  of  Ire- 
land, who,  under  date  of  March  21, 1876,  gives  its  position- 
angle  as  66°.    The  Washington  observations  for  1870  give 
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the  position-angle  from  measnres  taken  from  January  3  to 
April  6y  aa  follows : 

Hall  (6  nights) p=55.22^ 

Holden  (6  nights) j?=54.530 

Mean 54.88° 

The  distance  is  still  greater  than  11''. 

LasselFs  new  companion  (more  properly  Marthas,  as  Lassell 
did  not  observe  it;  see  Mem.  R,  A.  S.y  vol.  zxxvi.,  p.  38)  was 
seenby  Mr.Erck  j9=130°,«=75"±.  Marth's  measure  of  1865, 
Jan.  14,  gave  ;>=127o,  5=60"±.— 12  A,  March  30, 1876. 

THB   VARIABLE   STAB  BETA  PEBSEI    (ALGOL). 

Dr.  Julius  Schmidt,  Director  of  the  Observatory  of  Athens, 
in  continuance  of  his  publication  of  the  results  of  his  long- 
continued  observations  of  variable  stars,  has  announced  the 
definitive  results  of  a  thirty  years'  series  (1845-1875)  of  ob- 
servations on  the  variability  of  Algol.  In  the  thirty  years 
285  minima  have  been  observed,  or  an  average  of  more  than 
nine  each  year,  and  it  is  especially  noteworthy  that  there  is 
not  a  single  year  without  at  least  three  observations.  These 
observations  have  been  steadily  pursued,  whether  at  Bonn, 
Hamburg,  Olmiitz,  in  Greece,  or  at  sea,  with  veritable  assi- 
duity. Argelander  and  Schonfeld  have  also  carefully  fol- 
lowed up  this  star,  and  Schmidt  finds  for  the  probable  error 
of  a  single  determination  (of  the  time  of  minimum) — 

Aigeknder p,e,  =  ±6.04*  from  50  obserrationB. 

Schmidt. '*  =±8.0»">    "    188  " 

Schonfeld "  =±4.66"»    "     55  " 

Combination  of  fOlohserven..  **  =±7.01"    «*    288  " 

As  an  indication  of  the  constant  differences  of  these  three 
observers,  Schmidt  deduces  from  simultaneous  observations : 

Schmidt— Argelander=-3.89"±1.72",  from  21  obflervatkmB (1846-^8). 
"      —Schonfeld  =-0.79»±2.68'»,    "    17  "  (1855-75). 

The  final  result  for  the  period  oi  Algol  is  2  days,  20  hours, 
48  min.,  53.60  sec— 38  (7,  No.  2077. 

THE  MOTION   OF  STABS  TOWABD   OB  FBOM  THB  EABTH. 

It  is  known  that  the  method  of  determining  the  motion  of 
stars  toward  or  from  the  earth  by  means  of  the  displacement 
of  a  line  in  the  spectrum  of  the  star  relatively  to  the  position 
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of  the  same  line  in  the  spectmm  of  a  Geissler  tube  held  be- 
fore the  telescope  has  promised  great  results,  and  in  the 
hands  of  Huggins  and  Yogel  has  yielded  apparently  relia- 
ble information.  Secchi  took  up  the  problem  in  1863,  bat 
without  reaching  satisfactory  results,  and  attributed  bis 
negative  conclusions  at  that  time  to  the  great  difficulty  and 
delicacy  of  the  research.  It  is  known,  too,  that  the  theory 
of  Doppler  (1842),  upon  which  the  principle  of  this  metbod 
of  research  depends,  has  been  seriously  questioned  by  Van 
der  Willigen.  At  Greenwich,  during  the  past  year,  the  ques- 
tion has  been  taken  up  on  its  observational  side,  and  the  re- 
sults reached,  which  are  often  contradictory,  have  been  pub- 
lished in  the  Monthly  Notices  of  the  Royal  Asiron.  iSodety, 
vol.  zzxvi.,  p.  30. 

In  view  of  these  known  difficulties,  the  recent  researcbes 
of  Secchi  on  this  point  are  of  great  importance.  He  has  pre- 
pared a  table  (a  portion  of  which  is  reproduced  below)  in 
which  the  results  of  the  various  observers  are  exhibited. 
The  sign  +  shows  that  the  star  was  moving  away  from  the 
earth,  and  —  that  it  was  approaching  it. 


STARS. 

OB8BRVEB8. 

Hagt(iii8. 

Greeowicb. 

Secchi. 

Vogel. 

Sirias 

+ 

+ 
+ 
+ 
4- 

+ 

0 

••« 
0 
0 

•■• 

••• 
••  • 
••• 

a  Lyras 

Procyon 

Castor 

Begaiiu. 

ifUniB  Majorifl.. 

In  his  considerations  upon  the  complete  table,  Secchi 
makes  the  following  remarks: 

1.  That  at  Oreenwich  almost  all  the  results  are  negative, 
a  positive  result  being  the  exception ;  2.  The  different  days' 
results  are  quite  discordant ;  3.  Huggins's  results  are  nearly 
all  + ;  4.  The  results  of  Huggins  as  to  the  motion  of  Coggia's 
comet  are  not  in  accord  with  the  known  direction  of  this 
comet's  motion ;  5.  The  mean  numerical  results  of  the  vari' 
ous  observers  are  widely  different.  In  view  of  these  discord- 
ances, Secchi  has  made  experiments  upon  Sirius  with  the  ob- 
ject of  determining  whether  there  may  be  a  systematic  source 
of  error ^  either  in  the  instrument  or  in  the  manner  of  observ- 
ing^ which  may  ccmse  the  displacement  of  the  spectral  ray. 
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These  experiments  showed  that  a  displacement  could  be 
prodaced  on  €«ifiAer  side  of  the  line  of  comparison  by  varying 
the  method  of  observation,  and  Secchi  comes  to  the  conola- 
sion  that  such  systematic  errors  may  appear  without  the 
observer  having  any  snre  means  of  detecting  their  existence. 
He  points  oat  that  the  agreement  of  a  long  series  of  sach 
observations  is  no  sure  test  of  the  star's  motion,  since  the  ob- 
server always  places  the  instmment  in  the  position  where 
the  vision  is  best.  Further  researches  on  this  point  are  then 
most  important. — 6  JSy  April  3, 1876,  761. 


DIMENSIONS  OF  THE  SATELLFTSS  OV  JXTPITSB. 

Taking  a  mean  of  the  measures  of  the  diameters  of  the 
satellites  of  c7upi^,by  Strove  at  Dorpat  and  Engelmann  at 
Leipzig,  we  have  for  the  apparent  diameters  of  the  four  sat- 
ellites at  the  mean  distance  of  the  primary — 

1.1.048";     n.  0.911";     IH.  1.618";    IV.  1.278". 

With  a  solar  parallax  of  8.875",  the  true  diametei-s  in  En- 
glish miles  will  be — 

I.  2435;    n.  2115;    III  8514;    IV.  2970. 

The  angular  diameters  at  the  centre  of  Jupiter  are— 

I.  31.4';    II.  17.1';    IH.  U.^;    IV.  8.6'; 

and  the  mean  distance  from  JupUer'B  centre— 

I.  266,700  miles.  I         IIL     67i;»800  miles. 

II.  424,300    **  I  IV.  1,190,400     " 

—12  A^  Feb.  10, 1876, 288. 

THE  satellubs  of  satusn. 

The  26 -inch  Clark  equatorial  of  the  Naval  Observato- 
ry of  Washington  has  been  employed  during  the  past  op* 
position  of  Saivm  in  observations  of  his  eight  satellites. 
The  results  of  five  montiia'  observations  by  Professor  Hall 
are  published  in  the  AttroncmUch^  Ifaehrichtenj  No.  2076, 
sod  are  very  complete;  especial  attention  has  been  paid  to 
Japekii  and  2\tan^  with  the  object  of  determining  the  mass 
of  Saturn.  Bhfperion  (the  faint  satellite  discovered  by  G. 
P.  Bond)  has  been  observed  no  less  than  forty  times  in 
this  single  opposition-^an  unprecedented  feat,  as  even  Las- 
Bell,  in  1864,  secured  ten  measures  of  position -angle  alone. 
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Mimcis  was,  however,  only  once  observed.  The  accidental 
error  of  a  difference  of  right  ascension  between  Japetus  and 
8a;h4im  from  a  single  wire  is  only  d:0.032';  and  Professor 
Hall  hopes  that,  by  varying  the  method  of  observing  daring 
the  next  opposition,  possible  constant  errors  may  be  elimi- 
nated. The  number  of  observations  of  each  satellite  is  as 
follows :  Japetua^  70 ;  Titan^  43  ;  Hyperion^  40 ;  iZAeo,  81 ; 

PSOPEB  HOnONS  OF  80UTHBBN  STABS. 

Mr.  E.  6.  Stone,  Her  Majesty^s  astronomer  at  the  Cape  of 
Good  Hope,  communicates  to  the  Royal  Astronomical  So- 
ciety a  paper  on  the  proper  motions  of  406  southern  stars, 
which  is  printed  in  the  Memoirs^  vol.  zlii.,  p.  129.  After  ex- 
amination, Stone  concludes  that  those  of  Lacaille^s  0766 
stars  observed  at  the  Gape  of  Good  Hope  in  1751^2  with 
the  aUUude  instruments  are  available  for  this  purpose,  bat 
the  places  given  by  the  rhamboidal  micrometer  are  not  suffi- 
ciently accurate. 

Of  the  first  class  there  are  808,  but  130  of  these  are  iden- 
tical with  Bradley's  stars,  so  that  the  material  for  accarate 
determinations  of  proper  motions  in  the  Southern  hemisphere 
is  less  than  might  have  been  expected. 

Stone  bases  his  determinations  on  Brisbane  (1825)  [for 
N.P.D.  only] ;  Fallows  (1830) ;  Johnson  (1836) ;  Henderson 
(1833) ;  and  a  MS.  reduction  of  Maolear  (1840).  The  sepa- 
rate results  from  each  catalogue  are  exhibited. 


OBBIT  OF  THB  BIKABY  STAB  7  COBOIT^  AUSTBAUS. 

The  orbit  of  this  star,  which  is  in  R.  A.  18h.  55m.,  and 
south  declination  37°  18',  was  investigated  by  Gaptain  Jacob 
in  1856  {Man.  Not.  B.  A.  8.^  vol.  xv.,  p.  208),  his  orbit  being 
based  on  twenty-one  years  of  observation.  Schiaparelli  has 
lately  reinvestigated  this  orbit,  and  he  finds  that  Jacob's 
orbit  does  not  accurately  represent  the  later  observations. 
Accordingly  he  has  deduced  the  elements  which  best  satisfy 
the  whole  series  (allowing,  however,  more  weight  to  the  ob- 
servations since  1862),  and  finds  the  period  of  revolution  to 
be  56.682  years,  and  the  semi-major  axis  to  be  2.400".  Scbia- 
parelli's  elements  agree  very  closely  with  observation,  and 
he  adds  an  ephemeris  extending  to  1882.— 38  (7,  'So,  2073,133. 
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ORBIT  OF  THB  BINARY  BTAB   70  (p)  OPHIUCHI. 

Since  the  first  measare  of  position  of  this  star  by  Sir 
William  Herschel  iu  1779,  over  two  hundred  separate  ob- 
servations have  been  made,  which  nnder  ordinary  circnm- 
stances  would  be  sufficient  to  yield  an  accurate  determination 
of  the  orbit.  Sir  John  Herschel,  Bessel,  M&dler,  and  othere 
have  successively  determined  orbits  for  this  binary,  in  no 
one  of  which  has  a  satisfactory  agreement  of  theory  with 
observation  been  maintained  over  a  considerable  length  of 
time.  Usserand,  of  Toulouse  (aided  by  Perrotin  of  the  same 
observatory),  has  given  this  orbit  a  thorough  investigation, 
and  he  finds  that  the  conditions  of  the  problem  are  such 
that  a  partial  indetermination  exists  in  one  of  the  elements. 
Therefore  he  has  solved  the  equations  of  condition  involving 
the  elements,  leaving  one  element  undetermined ;  and  he 
shows  that,  if  the  angles  of  position  of  this  pair  can  be  meas- 
ured in  1865  so  as  to  leave  an  error  of  not  more  than  d:0.2% 
the  doubtful  element  can  be  determined  with  at  least  five 
times  the  exactness  it  now  has.  His  complete  work  will  be 
published  in  the  Memoirs  of  the  JRoyal  Aeademi/  of  Tou- 
huae  for  1876. — 6  J3,  January  24, 1876. 

THB  DOUBLB  STAB  BBTA  LBPOBIS. 

This  star  is  of  the  3.5  magnitude,  and  was  discovered  to  be 
attended  by  a  small  (eleventh  magnitude)  companion  by  Mr. 
S.  W.  Bui-nham,  of  Chicago,  on  December  14, 1874.  On  that 
date  Mr.  Burnham  estimated  the  distance  of  the  companion 
to  be  about  2  to  3  seconds  of  arc,  the  position-angle  from  two 
measures  being  269.1^.  Further  measures  have  been  made 
by  Dembowski,  of  Milan,  and  Hall,  of  Washington,  as  be- 
low: 

1874,  December  14..  S=2"to3";  /j=269.1°— Bnrnham. 

1875.077 =  ....  ;  =268.4°— Dembowski. 

1875.112 =  2.89"  ;  =267.1°—         " 

1876.068 =  2.71"  ;  =279.9°—         •* 

1876, January 31....  =  3.16"  ;  =280.4°— HaU. 

1876,  February  17...  =  ....  ;  =283.6°—   *• 

1876,  February  18...  =3.08"  ;  =279.0°—   " 

From  these  independent  measures  it  appeara  that  there  has 
been  a  change  of  position-angle  of  no  less  than  10  degrees 
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in  a  little  more  than  two  years,  which  is  a  very  rapid  mo- 
tion. This  star  may  turn  oat  to  be  an  extremely  interesting 
binary,  and  deserves  the  attention  of  all  observers  of  doable 
stars.  

ON  A  CLASSIFICATION  OF  DOUBLE   STABS. 

Flammarion  states  that,  in  a  general  revision  of  doable 
stars,  he  has  divided  them  into  classes,  which  have  nothing 
in  common  with  those  of  Hersohel  and  Struve.  These  latter 
founded  their  distinctions  upon  apparent  relative  distances 
and  magnitudes,  whereas  Flammarion  has  foanded  his  classes 
upon  the  physical  peculiarities  of  the  different  systems.  He 
gives  the  name  of  stellar  aystema  only  to  those  of  which  61 
Cygni  is  the  type,  whose  components,  althongh  physically 
associated  and  animated  by  a  considerable  common  proper 
motion,  do  not  revolve  about  each  other,  but  move  in  straight 
lines.  The  name  oi perspective  groups  he  gives  to  the  doable 
stars  whose  relative  motions  are  in  straight  lines,  bat  whose 
components  are  not  physically  associated,  but  are  accident- 
ally placed  upon  the  same  visual  ray ;  one  of  which  stars, 
therefore,  is  passing  between  us  and  the  other  by  reason  of 
a  difference  in  their  proper  motions.  Such  doable  stars  are 
far  more  numerous  than  the  stellar  systems,  but  less  numer- 
ous than  those  whose  components  have  remained  i*elatively 
fixed  since  the  time  of  their  discovery.  Of  the  stars  be- 
longing to  the  perspective  group,  an  excellent  example  is 
found  in  Yega  or  Alpha  Lyrse. — 6  j8,  LXXX.,  662. 

ON  THS  DOUBLK  STAB  61    CYGNI. 

The  observations  made  by  Bessel  in  his  work  on  the 
parallax  of  the  star  61  Cygni  led  him  to  the  conclusion 
that  this  double  star  was  moving  with  great  velocity,  and 
that  the  two  components  were  held  together  by  the  force 
of  attraction,  and  were  describing  orbits  about  a  common 
centre  of  gravity,  the  time  of  revolution  being  estimated 
at  about  400  years,  and  the  annual  parallax  at  less  than 
one  half  a  second.  The  more  recent  observations  of  astron- 
omers have,  however,  led  Flammarion  to  conclude  that  no 
orbit  as  yet  computed  for  this  star  will  satisfy  the  obser- 
vations, and  that  we  are  forced  to  conclude  that  the  small- 
er of  the  two  stars  is  moving  with  respect  to  the  greater 
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one  ia  a  perfectly  straight  line.  That  they  are  ultimately 
connected,  however,  there  can  he  no  donbt.  The  question  is 
as  to  the  nature  of  their  orbits ;  and,  with  respect  to  this, 
Flammarion  states  emphatically  that  they  do  not  revolve 
about  each  other.  Is  such  a  conclusion  contrary  to  the  law 
of  universal  gravity  ?  At  first  sight  it  would  seem  to  be  so ; 
and  we  may  have  therefore  in  these  stars  an  exceptional 
case,  instead  of  that  powerful  proof  of  universal  gravity 
which  was  formerly  supposed.  But  as,  theoretically,  it  seem$ 
unwise  to  doubt  the  universality  of  this  law,  we  are  led  to 
conclude  that  the  two  components  of  61  Cygni  form,  in  fact, 
possibly  only  a  double  companion  to  a  more  distant  princi- 
pal star,  unless,  indeed,  one  of  them  is  at  a  great  distance 
directly  behind  the  other.  The  latter  conclusion  is  favored 
by  Flammarion,  who  cites  several  very  similar  cases  of  large 
proper  motionain  relative  right  lines.— 6  B^  LXXX,  171. 


THSOBT  OF  PI.ANSTABY  PSBTURBAHONS. 

In  the  Jinalt/et  for  November,  1875,  Mr.  George  W.  Hill, 
of  Nyack,  New  York,  published  an  interesting  and  impor- 
tant mathematical  paper  on  the  development  of  the  per- 
torbative  function  in  periodic  series.  He  states  that  of 
the  two  methods  ordinarily  employed  for  developing  this 
function,  in  one  the  numerical  values  of  the  elements  in- 
volved are  employed  from  the  outset,  and  the  results  ob- 
tained belong  only  to  the  special  case  that  is  thus  treated. 
In  the  other  method  all  the  elements  are  left  indeterminate, 
and  thus  is  obtained  a  literal  development  possessing  as 
much  generality  as  possible.  It  is  with  the  latter  method 
that  his  own  investigations  have  to  do,  and  his  object  has 
been  to  simplify  as  far  as  possible  the  formulee  that  were 
published  by  Pniseux  in  Lionville's  Jintmal  for  1860,  and 
those  obtained  by  Bourget,  as  publifiihed  by  him  in  the  same 
joamal  for  1873.  He  seeks  to  effect  this  object  by  the  in- 
troduction of  the  Besaelian  functions.  Mr.  Hill's  thorough 
acquaintance  with  the  analytical  treatment  of  the  problem 
in  hand  gives  to  his  little  memoir  of  twenty  pages  a  very 
high  theoretical  value,  and  renders  it  the  most  important 
mathematical  paper  that  has  appeared  in  the  Analyst  since 
the  beginning  of  its  publication ;  and  the  appearance  of  a 
few  more  memoirs  of  this  stamp  should,  we  think,  render  the 
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permanency  of  that  joarnal  a  matter  of  certainty.  It  gires 
us,  indeed,  great  pleasure  to  add  that,  according  to  a  recent 
editorial  announcement  of  Mr.  Hendricks,  definite  arrange- 
ments have  been  made  for  its  continuance  for  at  least  one^ 
and  possibly  several  yeara. — Analyst^  II.,  No.  12. 

ON  THB   SPSCTBA   OF  THK  KSBVI^A. 

Dr.  T.  Bredichin,  Director  of  the  Observatory  of  Moscow, 
has  lately  investigated  the  spectra  of  various  nebula,  mostly 
planetary.  The  following  (the  numbers  being  taken  from  Her- 
schePs  General  Catalogue  in  the  PhihsaphiccU  Tranaaciion^ 
for  1864)  have  almost  the  same  spectrum  of  three  lines,  viz., 
6.  C.  4964,  4628,  4234,  4447  (annular  nebula  in  I^a),  4390, 
4510.  Regarding  the  three  bright  lines  in  these  different 
nebulae  as  identically  the  same,  Bredichin  deduces  from  his 
measures  what  he  calls  the  mean  spectrum  of  planetary 
nebulsB  of  this  class,  and  he  finds  it  to  consist  of  three  liues^ 
A,  B,  C,  of  the  following  wave-lengths : 

A=5003.9±1.2j     B=4967±1.4;     C=4859±8.I. 

A  and  B,  as  Bredichin  remarks,  are  nearly  coincident  with 
the  strongest  rays  of  iron  (5005  and  4956.5)  in  the  bluish- 
green  portion  of  the  spectrum. 

The  nebula.  4244  gives  a  stellar  spectrum ;  the  spectra 
of  G.  C.  4532  (Dumb-bell),  4373,  and  4572  are  described. 
Bi-edichin  speaks  of  a  star  in  the  centre  of  the  disk  of  4373, 
but  it  is  woi*thy  of  note  that  neither  Herschel  nor  Kaiser 
(who  examined  this  nebula  in  1839)  describe  this  star.  This 
deserves  examination. — 2  G,  Nbv.^  1875, 109. 

OK  PHYSICAL  OBSERVATIONS  OF  THE   PLANET  JUPITBB. 

The  physical  changes  that  are  seen  to  take  place  on  the 
planet  Jupiter  have  of  late  yeara  attracted  an  increasing 
amount  of  attention  by  the  possessore  of  large  telescopes  * 
and  among  these  Bredichin,  of  Moscow,  has  published  a  series 
of  eighteen  photolithographs  of  the  planet  as  observed  by 
him  in  1874.  In  making  these  he  has  employed  a  telescope  of 
nearly  ten  inches'  aperture,  with  a  magnifying  power  of  260. 
He  has  distinguished  six  distinct  regions,  a  and /being  polar 
regions,  c  the  equatorial,  h  and  d  the  tropical,  and  e  the  re- 
gion lying  between  the  north  tropical  and  north  polar.      The 
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lone  b  seems  always  to  have  bad  a  color,  which  has  been  de- 
scribed as  being  somewhat  green  and  somewhat  blue.  A 
very  similar  color  may  be  i^marked  in  a  thick  block  of  ice. 
The  mean  breadth  of  the  equatorial  band,  e,  was  9.7'',  vary- 
ing, however,  fix>m  7.7"  up  to  13".  Luminous  spots  were  fre- 
quently distinguished  by  him  here  and  there,  surpassing  in 
brilliancy  all  other  portions  of  the  planetary  disk.  The 
variations  of  the  bands  b  and  c  are  especially  noted  by  him. 
—JBuUei.  Soe.  Imp,  NaturaUUes  MoscoWy  1874, 185. 

THE   ATMOSPHERE   OF  VENUS. 

Prof.  Watson,  of  Ann  Arbor,  in  an  address  to  the  French 
Academy  of  Sciences,  giving  an  account  of  his  observations 
of  the  transit  of  Venus  at  Pekin,  stated  that  at  the  height  of 
about  fifty-five  miles,  or  one  seventieth  of  the  diameter  of 
Tenus,  the  atmosphere  of  that  planet  was  liable  to  cause 
optical  disturbance,  such  as  would  prevent  the  determina- 
tion of  the  exact  time  of  the  real  contact  of  its  limbs  with 
the  sun's  limbs,  and  therefore  intei'fere  with  the  determina- 
tion of  the  solar  parallax. — 12  A^  XII.,  446. 

OK  THE   BBIGHTKESS   OF  THE   SATELLITES   OF  JUPITEB. 

Flammarion  has  made  a  series  of  observations  of  the  bright- 
ness of  the  satellites  of  Jupiter  in  1874  and  1875,  in  which  he 
had  in  view  the  especial  determination  of  the  relative  bright- 
ness of  each  of  these,  and  the  determination  of  their  own  re- 
flecting powers,  as  well  as  the  decision  whether  their  bright- 
ness is  variable,  and  in  what  proportions. 

Among  his  observations  he  cites  some  showing  that  there 
is  an  atmosphere  about  each  satellite,  and,  again,  that  the  in- 
trinsic reflecting  powers  of  these  four  moons  is  not  the  same, 
bat  varies  for  each.  Thus  the  fourth  satellite  is  oflen  dull 
and  hazy,  and  although  larger  than  the  first  and  second,  it  is 
generally  not  so  bright.  Its  surface  is  also  not  so  white  as 
that  of  the  other  satellites.  We  may  then  conclude  with 
certainty  that  its  substance,  or  at  least  its  exterior  surface, 
has  less  reflective  power  than  that  of  the  other  satellites. 
Its  brightness,  moreover,  varies  considerably,  and  with  no 
definite  periodicity,  and  without  any  relation  to  the  position 
of  the  satellite  in  its  orbit:  it  is  therefore  not  to  any  perma- 
nent spots  on  its  surface  that  it  owes  its  changes,  but  rather 
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to  its  own  variable  atmospherio  phenomena.  Its  bright- 
ness  varies  between  the  sixth  and  tenth  magnitudes.  The 
dimensions  of  the  four  satellites  (1,  2,  8,  and  4)  decrease  in 
the  order  3, 4, 1,  and  2.  The  intrinsic  brightness  decreases 
in  the  order  1,  2, 3,  and  4.  The  variability  decreases  in  the 
order  4, 1, 2,  and  3.-6  B,  LXXXL,  146, 233. 

METSOBS  OP  AUGUST  IOTH-HTH,  1875. 

The  August  meteors  were  observed  at  Lisbon,  in  1875, 
with  the  following  results : 

10Ml\43  meteors;  llM2^96;  12M3^241;  13M4\ 
331 ;  14»»-15^  386 ;  16M6\  131.  Total,  1227  meteors  in  six 
hours,  or  an  average  of  205  meteora  per  hour. — ^22  B^  1875, 
No.  266.  

SPECTBA   OF  THE   GASES   CONTAINED  IN  METEORITES. 

Professor  A.  W.  Wright,  of  Yale  College,  in  1875  exam- 
ined spectroscopically  the  gases  derived  from  the  meteorite 
which  fell  in  Iowa  County,  Iowa,  February  12, 1876.  This 
was  of  the  ordinary  stony  kind,  containing,  according  to  an 
analysis  by  Professor  J.  L.  Smith,  12.64  per  cent,  of  uickel- 
iferous  iron,  and  it  was  investigated  in  order  to  determine 
whether  the  spectrum  of  the  gases  evolved  from  it  by  heat 
would  afford  any  information  i*especting  the  recent  theories 
connecting  such  meteorites  with  comets. 

The  spectrum  obtained  was  chiefly  that  of  the  carbon  oom* 
pounds,  and  showed  a  very  close  resemblance  to  the  spectra 
of  several  of  the  comets.  It  was  stated  at  that  time  that 
the  nature  of  their  gaseous  contents  establishes  a  marked 
distinction  between  the  stony  meteorites  and  the  iron  me- 
teorites. Professor  Wright  has  lately  taken  np  this  inves- 
tigation, with  the  view  of  making  a  more  extended  com- 
parison of  the  gases  from  the  two  classes,  and  the  results  of 
his  examination  of  several  specimens  of  both  classes  justifies 
his  former  conclusions.  All  suitable  precautions  were  taken 
in  obtaining  and  preserving  the  gases,  and  portions  of  the 
Iowa  meteorite  were  re-examined  Avith  the  result  of  confirm- 
ing previous  conclusions. 

Professor  Wright  is  still  engaged  on  this  research,  but  he 
considera  the  evolution  of  such  large  volumes  of  carbon 
dioxide  as  characteristic  of  the  stony  meteorites,  and  the 
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lation  of  these  meteorites  and  their  contained  gases  to  the 
modem  theory  of  comets  is  certainly  of  great  interest. — 
4  2>,  April,  1876, 262,  and  July,  1875. 

THB  ATMOSPHBBB  OF  YBNVS* 

Mr.  H.  C.  Rassell,  government  astronomer  to  New  South 
Wales,  in  giving  an  account  of  the  observations  made  by  the 
variona  parties  stationed  there  on  the  transit  of  Venus,  goes 
into  some  detail  on  the  subject  of  the  observed  halo  about 
the  planet  Venus,  and  its  possible  explanation.  Most  of  the 
observers  state  that  for  some  minutes  before  the  first  inter- 
nal contact  the  whole  of  the  planet's  outline  could  be  seen, 
and  three  distinct  phenomena  appeared  to  be  distinguishable: 
First,  a  broad  ring  of  light,  outside  of  the  planet ;  second,  a 
bright  ring  of  light  around  that  part  of  the  planet  projected 
on  the  sky ;  third,  a  band  of  light  around  the  inner  edge  of 
the  planet,  or  over  its  surface.  No  spots  were  seen  on  the 
planet.  The  first,  or  halo,  seems  to  Mr.  Russell  not  likely  to 
be  due  to  any  atmosphere.  It  is  a  phenomenon,  in  fact,  seen 
only  by  some  observers  and  under  special  conditions.  The 
second,  or  bright  ring,  is  the  most  interesting  physical  feat- 
ure observed ;  although  at  first  it  would  seem  to  be  due  to 
an  atmosphere  somewhat  similar  to  that  of  the  earth,  yet  Mr. 
Russell  thinks  that  a  little  consideration  will  show  that  it  can 
not  have  such  an  origin.  It  is  spoken  of  by  all  observers  as 
very  brilliant,  and  its  actinic  power  was  so  great  that,  al- 
though it  could  appear  only  as  a  fine  line  in  the  photo-helio- 
graph less  than  0.002  of  an  inch  in  diameter,  it  yet  had  power 
to  afiect  the  chemicals  in  something  less  than  the  0.004  part 
of  a  second.  In  other  words,  it  was  quite  as  powerful,  even 
more  so,  than  direct  sunlight.  Mr.  Russell  thinks  that  an 
envelope  of  some  perfectly  translucent  substance,  such  as 
water,  would  alone  suffice  to  account  for  all  the  observed 
facts. — TVans.  Hoy.  Soc.  of  New  South  Wales,  1874,  111. 

DIAMBTBBS    OF   THB    IKFEBIOB  PLANBTS    AS   AFFBCTBD    BT 

DIFPBACmON. 

Andre,  of  the  Observatory  of  Paris,  has  undertaken  a  re- 
search on  the  diameters  of  Venus  and  Mercury  as  affected 
by  the  phenomenon  of  instrumental  diffraction,  in  connection 
with  the  observations  of  the  transit  of  Venus  in  1874,  which 
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is  of  great  interest,  as  this  phenomenon  is  manifest  not  only 
in  such  observations,  but  in  all  cases  where  a  telescope  is 
employed  for  determining  the  place  of  the  centre  of  a  body- 
by  means  of  observations  on  its  border  or  limb.  The  values 
of  the  diameters  of  Yenns  and  Mercury  obtained  micromet- 
rically,  under  ordinary  conditions,  are  always  greater  than 
those  obtained  dunng  a  transit,  and  differ  the  more  according 
as  the  aperture  of  the  telescope  employed  is  greater  or  less. 
Thus,  during  the  transit  of  1874,  Mouchez  obtained,  with  an 
equatorial  of  eight  inches'  aperture,  the  diameter  of  Venus  as 
64.38" ;  the  observations  of  Main,  at  Greenwich,  using  a  tele- 
scope of  six  and  a  half  inches,  and  Plummer,  of  Durham,  with 
about  six  inches'  aperture,  gave  a  diameter  of  64.73".  This 
result  comes  from  the  fact  that  the  image  of  a  InmiDous 
point  given  by  a  telescope  is  not  a  point,  but  a  disk  ear* 
rounded  by  rings  alternately  dark  and  bright,  whose  diame- 
ter diminishes  with  an  increase  of  aperture.  The  difference 
of  the  diameters  of  Venus  or  Mercury,  obtained  by  the  same 
instrument  during  a  transit,  and  under  ordinary  conditions, 
should  be  double,  or  nearly  double,  the  diameter  of  the  disk 
of  a  star  (a  point)  given  by  that  instrument,  or  at  least  a 
quantity  of  the  same  order.  The  observations  of  Tennant 
and  Main  on  Venus,  and  Plummer  and  Main  on  Mercury, 
give  0.724"  and  0.602"  for  this  quantity,  and  theory  based 
on  measures  of  Dawes  and  Foucault  gives  for  the  same 
quantity  0.854".  The  pi*actical  effect  of  this  is  that  the  ob- 
servations of  the  transit  of  Venus  should  be  reduced  to  what 
they  would  have  been  provided  all  the  telescopes  had  the 
same  aperture  (in  the  equipment  of  the  American  parties 
this  was  provided  for  by  making  all  the  equatorials  of  the 
same  aperture,  viz.,  five  inches),  and  for  this  purpose  Andre 
seeks  to  determine  what  he  calls  the  equation  of  instrumeni' 
cU  diffraction.  To  show  the  effect  of  this,  he  gives  the  fol- 
lowing observations  of  the  first  internal  contact  at  St.  PauPs 
Island  during  the  transit  of  Venus  in  1874  : 


Obsenrer. 

Aperture. 

Uncorrected  Time. 

Time  reduced 
(Aperture  4  inches). 

Moachez 

8  inches. 
6      ** 
2.6   " 

19A.  39m.    2.5*. 
38      56.1 
88     31.0 

19A.  88m.  48.3*. 
38     46.5 
38     48.0 

Turauet 

Velain 

—6  J?,  January/  17, 1876, 205. 
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la  a  second  memoir  on  the  same  subject,  Andr6  describes 
experiments  made  in  a  dark  room  with  a  telescope  of  0.10°^ 
aperture  (1.24°^  focal  length),  which  was  diaphragmed  down 
to  0.017™.  His  observations  were  made  on  an  illuminated 
slit  in  a  plate  of  copper,  which  could  be  made  to  appear 
bright  on  a  dark  ground  or  dark  on  a  bright  ground.  He 
also  measured  the  distance  between  the  borders  of  two  such 
slits  lighted  from  behind,  and  separated  by  about  the  width 
of  each  of  them.  In  the  first  case  the  difference  of  the  diam- 
eters observed  was  15.82"  for  an  apei-ture  of  0.017°",  and  6.16'' 
for  one  of  0.049™,  and  this  difference  calculcUed  was  15.68" 
and  5.33".  [O  —  C  =  +  0.14",  and  +  0.83".]  In  the  second 
case  the  differences  between  observation  and  calculation 
were  O  —  C  —  0.78",  +  0.39". 

Andr6  mentions  among  the  consequences  of  this  law  two 
of  immediate  importance  in  the  reduction  of  the  French  ob- 
servations: First,  the  differences  of  longitude  determined  by 
tbe  transits  of  the  moon's  limbs  (first  and  second)  mat/  vary 
by  so  much  as  3.5'  of  time,  when  the  longitudes  are  deter* 
mined  by  transit  instruments  of  the  sizef umished  to  theFrench 
parties.  Second,  in  the  occultations  observed  at  Greenwich, 
discussed  by  Breen,  and  used  by  Kewcomb  to  determine  the 
coefficient  of  parallactic  inequality,  a  correction  of  +  1.1"  is 
applied  to  the  lunar  diameter,  in  order  to  take  account  of 
the  increase  of  the  moon's  diameter  by  irradiation. 

Andr6  is  of  opinion  that  this  correction  should  not  be  ap- 
plied, and  that  consequently  Newcomb's  value  of  the  solar 
parallax  from  this  datum  (8.444")  should  be  diminished  by 
0.07";  and  he  expresses  his  belief  that  the  results  of  the  late 
transit  of  Venus  will  give  a  value  of  the  solar  parallax  at 
least  as  trustworthy  as  those  derived  by  other  methods,  pro- 
vided a  suitable  selection  of  the  best  observations  is  made, 
that  selection  to  be  based  on  proper  physical  discussions. — 
6  JS,  1816,  March  13, 607. 

AN  ANCIENT  DISCOVBBY   OF   A  VARIABLE  STAB. 

Beaudet  calls  the  attention  of  the  Academy  of  Sciences  of 
Paris  to  the  fact  that  among  the  rare  pieces  of  apparatus  in 
the  collection  of  the  Bureau  of  Arts  and  Machinery,  there  is 
a  celestial  globe  dated  1622,  constructed  by  W.  J.  Blaen,  of 
Amsterdam.    This  geographer  was  originally  a  student  of 
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Tycho  Brahe,  and  sabseqnently  devoted  himself  to  the  con* 
struction  of  globes,  which  he  made  in  gi*eat  perfectioD,  of 
three  different  dimensions.  His  larger  celestial  globes,  in  a 
space  near  the  constellation  Gygnus,  mention  the  discovery, 
in  1600,  of  a  new  star  in  the  breast  of  the  Swan.  Kepler 
stated,  in  1606,  that  this  star  had  been  discovered  by  Biaea 
himself;  the  date  of  the  discovery  was  the  18th  of  Aogast, 
1600.  At  that  time  it  was  of  the  third  magnitude.  It  soon 
after  diminished  until  it  became  invisible  to  the  naked  eye, 
and  only  became  visible  again  in  1670,  when  it  again  attained 
a  third  magnitude,  lasting  two  years ;  but  &ded  away,  and 
has  not  since  been  observed.  Possibly  it  will  appear  again 
about  1880.— 6  B^  LXXXL,  3^5. 


THSOBY  OF  THE  6ATBLLITES  OF  JUPITEB. 

The  present  predictions  in  the  Astronomical  Ephemerides 
of  the  phenomena  of  Jupiter's  satellites  are  based  on  the 
tables  of  Damoiseau,  which  extend  only  to  1880.  The  pre- 
dictions  of  eclipses  are  in  error,  by  the  observations  of  Mr. 
D.P.Todd,  at  Amherst  Collogc,  in  1875  (with  a  four-inch 
apeitnre),  by  the  following  amounts : 

I.  Satellite;  Correction  to  Tables  +  Sd.C  for  a  Disappearance;  16  obs. 
II.        "       ;  **  **       "      +11.8«      "  '*  ;     8    " 

in.       «*       ;  "  "      "       +24.1-     "  "  ;     4    ** 

M.  Souillart  has  re-examined,  in  several  memoirs  published 
in  AnncUes  Scientifiqves  de  V Scale  Normale  Supirieure  (t.  iL, 
l.sSrie),  the  theory  of  these  satellites  as  delivered  in  the  JUi- 
canique  Cileste^  making  use,  however,  of  a  different  process 
from  the  one  followed  by  Laplace.  His  results  have  in  gen- 
eral confirmed  the  previous  theory.  New  researches  by  M. 
Souillart  lead  to  some  important  modifications  in  the  values 
of  Laplace's  coefficients.  These  latest  researches  will  soon 
be  published  with  others,  so  as  to  furnish  a  complete  theory 
of  the  motions  of  Jupiter's  satellites,  together  with  tables, 
now  so  much  needed. — 6  -B,  March  27, 1876,  728. 

ON  THE  PARALLAX  OF  1830  OBOOMBBIDGS. 

The  star  1880  Oroombridge,  which  is  so  famous  on  acooont 
of  its  extremely  large  proper  motion,  has  for  forty  years  been 
a  favorite  subject  of  measurement  for  the  determination  of 
its  parallax.    The  most  recent  observations  of  this  oharae- 
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ter  are  those  by  Professor  Brunoir,  of  Dablin,  whose  result, 
0.007",  is  of  the  highest  apparent  value.  Previous  to  him,  the 
other  determinations  that  had  been  made  were  as  follows : 
Otto  Struve,  0.034 ;  Wichmann,  0.114 ;  Schluter,  0.166 — or  on 
the  average,  0.118 ;  which  latter  value,  as  given  by  Auwers, 
can  not  be  suspected  of  a  probable  error  greater  than  0.02. 
These  four  values  of  the  parallax  are,  strietly  speaking,  only 
relative  parallaxes  of  the  star  in  question,  as  compared  with 
four  smaller  neighboring  stars.  In  a  highly  instructive  mem- 
on*  by  Auwers  on  the  parallax  of  this  star,  he  shows  that, 
although  the  heliometer  used  by  Johnson  at  Oxford  in  1852 
and  1853  was  one  of  the  finest  in  existence,  and  ought  there- 
fore to  have  yielded  a  result  of  great  value,  yet  the  results 
attained  by  him  can  not  be  considered  worthy  of  comparison 
with  those  made  by  the  four  observers  before  mentioned,  on 
account  of  defects  in  his  method  of  observation.  Johnson's 
observations  are  subjected  by  Auwers  to  analysis  in  the 
usual  thorough  manner  of  that  able  computer,  an  analysis 
facilitated  by  the  fact  that  he  has  himself  made  a  series  of 
amilar  measurements  with  Bessel's  heliometer  at  Kdnigs- 
berg.  The  best  result  that  Auwers  is  able  to  deduce  from 
Johnson's  observations  attributes  to  the  star  a  parallax 
whose  probable  error  is  larger  than  the  parallax  itself,  and 
that,  too,  without  representing  the  original  observations  any 
better  than  the  simple  assumption  of  no  parallax  at  all.«— Jfo- 
natAericht  Acad,  dear  Wisaenschaften^  Berlin]  1874, 569. 

MOVBMSNT  07  A  PUkNST  IN  A  BB8I8TINQ  MSDIITM. 

Among  the  many  problems  relating  to  the  planetary  mo- 
tions, that  of  the  movements  of  a  point  under  the  influence 
of  the  force  of  gravitation  and  of  a  resisting  medium  offera 
always  a  high  interest  This  has  been  made  the  subject  of 
the  inaugural  dissertation  of  Dr.  Hermann  Hohnhorst,  who 
has  considered  the  resistance  of  the  medium  to  be  propor- 
tional to  its  density,  and  to  the  square  of  the  velocity  of  the 
moving  body.  The  integration  of  the  elementary  differential 
equations  is  sought  to  be  accomplished  by  him  by  the  appli- 
cation  of  the  theory  of  the  variation  of  the  arbitrary  con- 
stants. By  this  means  he  is  led  to  four  equations,  giving  re- 
spectively the  variations  of  the  major  axis,  the  eccentricity, 
the  inclination,  and  the  longitude  at  the  initial  time.    The 

B2 
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complete  integration  of  theee  four  equations  is  effected  by 
him  by  the  use  of  elliptic  integrals  and  the  so-called  theia 
function.  

THS   USANIAK  AKD  NEPTUNIAN  BTSTSMS. 

No  sooner  was  the  2d-inch  refractor  at  Washington  in  work- 
ing order  than  its  powers  were  tested  by  an  examination  of 
the  planets  Uranus  and  Neptune,  in  order  to  ascertain  how 
well  the  satellites  of  those  planets  were  visible  by  its  means. 
The  two  nearest  satellites  of  Uranus  had  never  been  recog- 
nized as  such  by  any  astronomer  until  LasselPs  telescope 
was  mounted  at  Malta,  nor  again  after  that  until  they  were 
observed  at  Washington.  The  results  of  the  first  year's  ob- 
servations of  these  satellites  are  now  published  in  a  menoioir 
by  Professor  Simon  Newcomb  on  the.Uranian  and  Neptuni- 
an systems,  accompanied  by  tables  whereby  the  apparent 
positions  of  the  satellites  may  in  a  few  minutes  be  predicted 
with  sufficient  accuracy.  Apart  from  the  determination  of 
the  exact  positions  and  movements  of  the  satellites  them- 
selves, Professor  Newcomb's  memoir  finds  its  highest  interest 
in  the  fact  that  he  deduces  from  these  observations  new  de- 
terminations of  the  masses  of  the  two  principal  planets.  His 
i*esults  have  an  intrinsic  accuracy  far  surpassing  that  of  the 
very  discordant  results  given  by  previous  observers,  and  his 
long  series  of  unprecedentedly  exact  observations  (although 
the  objects  observed  by  him  are  justly  considered  the  most 
difficult  that  offer  themselves  to  the  astronomer)  is  a  fine 
testimony  to  the  correctness  of  the  principle  adopted  by 
him  that,  *^  in  the  present  state  of  astronomy,  it  is  better  to 
do  one  thing  well  than  many  things  indifferently." 

Among  the  more  important  results,  Professor  Newcomb 
states  that  we  are  led  to  the  remarkable  conclusion  that  the 
eccentricities  of  the  satellites  of  the  two  outer  planets  are  in- 
sensible so  far  as  they  can  be  determined  from  all  the  obser- 
vations hitherto  made  on  them,  and  that  in  the  case  of  Obe- 
ron  and  Titania  the  orbits  are  more  nearly  circular  than  in 
the  case  of  any  of  the  large  planets  of  oar  system.  The 
most  probable  value  of  the  mass  of  Uranus  is,  he  concludes, 
ttJ^,  with  a  probable  error  of  100  in  the  denominator.  For 
Neptune,  Professor  Newcomb  finds  that  the  mass  is  TiriTTr> 
with  a  probable  error  of  10  in  the  denominator.    He  adds 
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that  be  can  say  with  oonsiderable  certainty  that  there  is  no 
satellite  within  two  minutes  of  the  planet  Uranus,  outside 
of  Oberott. — Appendix  L  to  the  Washington  Observations  for 
18V3.-  

OBSXaYATIONS   ON  THE  ZODIACAL  UGHX 

In  the  volume  of  observations  on  the  zodiacal  light,  pub- 
lished by  Heis,  he  gives  a  slight  historical  sketch  of  the  ob- 
servations of  that  phenomenou,  from  which  it  appears  that  his 
own  observations  were  begun  by  him  at  Aix-la-Chapelle  in 
1847,  and  continued  by  him  there  until  1852,  since  which 
time  they  have  been  pursued  at  his  residence  at  Mflnster. 
In  1864  Weber,  at  Peckelofa,  began  to  assist  him.  In  1843  to 
1845  Schmidt,  of  Athens,  and  in  1853  to  1856  Rev.  George 
Jones,  of  the  United  States,  observed  the  zodiacal  light.  A 
large  number  of  other  observers  are  mentioned  by  him,  from 
whose  observations  he  has  drawn  liberally  iu  compiling  such 
notes  as  he  has  thought  appropriate.  The  total  number  of 
zodiacal-light  observations  given  by  him  is  thirty-four,  most 
of  them  observed  very  fully  by  at  least  one  person,  and  oft- 
entimes by  two.  Some  of  the  records  are  much  fuller  than 
others,  but  in  all  sufficient  is  given  to  find  the  exact  place  of 
the  light,  its  limits,  its  apex,  and  axis. — Zodiacal  Light  Ob- 
servaiians  by  EduKurd  Heis^  MUnster^  1875. 

TH£  COMXT  m.,  1862. 

This  comet  threw  out  in  the  neighborhood  of  the  sun  a 
second  and  supplementary  tail,  which  was  carefully  observed 
by  Sohiaparelli  at  Milan  {Pub.  del  £.  Oss.^  etc.,  ii.,  p.  21). 
Bredichin,  of  Moscow,  has  discussed  these  observations  on 
the  supposition  that  this  tail  was  in  the  plane  of  the  orbit, 
and  he  computes  for  each  observation  the  angle  of  the  tail 
and  the  radius  vector,  the  length  of  the  tail,  etc.  The  values 
of  these  quantities  show  that  the  tail  preceded  the  radius 
vector  in  its  motion  through  space,  and  that  the  force  which 
was  necessary  to  the  formation  of  the  tail  was  in  terms  of 
the  force  of  gravitation  (=1)  1.018.  Supposing  this  force 
to  be  1.000,  Bredichin  computes  the  velocity  of  the  Inmmous 
jets  for  this  comet,  and  finds  it  to  be  equal  to  0.02 ;  for 
Halley^s  comet  Bessel  found  this  velocity  0.04 ;  for  the  comet 
of  1858  this  was  0.14 ;  for  the  comet  of  1611  it  was  0.17. 
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Dr.  Bredichiu  will  Bhortly  publish  a  complete  disousBion  of 
this  interesting  subject.— 38  G^  TiXXXVIL,  239. 

ORBIT   OF  COMET  II.,  1840. 

This  comet  was  discovered  by  Galle,  of  Berlin,  January  25, 
1840,  and  was  observed  until  the  end  of  March.  Dr.Ko- 
walczyk,  of  Waraaw,  has  recently  reinvestigated  its  orbit 
from  a  good  number  of  observations,  and  finds  it  to  be  an 
ellipse,  the  periodic  time  being  3780  yeai's.  The  agree* 
ment  of  observation  with  his  theory  is  very  close.  Plan- 
tamonr  and  Loomis  had  previously  investigated  this  orbit, 
and  their  results  may  be  found  in  AstranGmiaehe  Nachrieh" 
ten^  No.  476,  and  Transactions  of  the  Ameriean  Academy  of 
Arte  and  Sciences^  vol.  viii.  Plantamour's  orbit  was  parabol* 
ic,  and  represented  the  Geneva  observations  well ;  Loomis's 
was  an  ellipse,  which  con*esponded  to  a  periodic  time  of 
2420  years ;  Eowalczyk's,  however,  agrees  so  well  with  all 
the  observations  that  this  orbit  may  be  considered  as  settled. 
—38  C,  LXXXVn.,  226 ;  12  A,  March  16, 1876, 386. 

ON  TUB   CALCULATION   OF  THE  ABSOLUTS  PEBTUSBATIONS   OF 

COMETS. 

Pi'ofessor  H.  Gyld^n,  Director  of  the  Astronomical  Observ- 
atory at  Stockholm,  communicates  to  the  Paris  Academy  of 
Sciences  a  method  of  calculating  the  absolute  perturbations 
of  comets.  He  states  that  in  all  cases  where  the  solution  of 
the  problem  of  these  bodies  can  possibly  be  effected  by  de- 
veloping the  expression  for  the  perturbing  forces  into  a  series 
depending  upon  their  powera  and  products,  the  principal  di& 
ficulty  is  experienced  in  the  evaluation  of  two  consecutive 
quadratures,  the  first  of  which  is  ordinarily  performed  by 
means  of  a  series  depending  upon  the  sines  and  cosines  of 
the  eccentric  anomaly.  This  method,  however,  becomea  in- 
applicable in  the  case  of  comets  whose  orbits  are  ordinarily 
very  eccentric.  In  order  to  meet  this  case,  Hansen  has  in- 
vented the  method  of  partitions,  in  which  he  divides  the 
comet's  orbit  into  successive  portions,  and  introduces  into 
them  new  variables  called  partial  anomalies;  the  variables 
for  one  partition  being  connected  with  those  of  the  next  by 
a  discontinuous  function.  Professor  Gyld^n's  method  con- 
sists in  modifying  that  of  Hansen,  by  introducing  an  elliptio 
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integral  in  plaee  of  the  discontinaons  variable,  by  means  of 
which,  it  is  said,  he  is  able  to  compute  the  perturbations 
with  ease,  even  in  the  most  difficult  cases. — 6  J?,  LXXX.,  808, 
907, 1070.  

SPSCTBUM  OF  COOGIA's  COMET. 

Some  aocurate  observations  of  the  spectrum  of  Coggia's 
comet  of  1874  were  made  by  Brediohin,  of  Moscow.  The 
greater  part  of  his  work  was  done  by  means  of  a  spectro- 
scope by  Merz.  The  values  of  the  scales  used  by  him  were 
determined  each  night  by  comparison  with  a  Geissler's  tube. 
The  channels  observed  in  the  cometary  spectrum  coincide 
with  those  of  the  bands  in  the  spectrum  of  the  hydrocarbons, 
whose  wave  lengths  are  respectively  563.3, 516.4,  and  474.2. 
— BvUek  <fo  la  Soo.  Imp,  dea  Naturalwtes  de  Mosoou^  1874, 
146.  

THB  PESIODIO  OOMST  OF  d' ARREST. 

The  periodic  comet  of  D' Arrest  was  discovered  in  1851  by 
that  astronomer.  Its  orbit  about  the  sun  was  computed 
with  considerable  precision  by  Yillarceau,  who  allowed  for 
some  of  the  perturbations  to  which  it  was  subjected  by  the 
attraotions  of  the  planets.  His  work  has  been  recently  taken 
up  by  liO  Veau,  and  carried  to  a  considerable  degree  of  re- 
finement; the  inclination  of  the  plane  of  the  comet's  orbit  to 
the  plane  of  the  ecliptic  is  only  fourteen  degrees.  A  special 
difficulty,  however,  arose  from  the  fact  that  in  1861  the  com* 
et  approached  very  near  to  the  planet  Jupiter,  and  the  in- 
fluence of  this  great  body  was  so  considerable  that  the  vari- 
ations in  the  perturbations  were  sensibly  of  the  same  order 
as  the  changes  in  the  elements  of  the  comet's  orbit,  so  that, 
in  order  to  obtain  the  corrections  to  the  latter,  the  ordinary 
equations  of  condition  would  not  suffice.  This  difficulty  was 
overcome  by  employing  the  method  of  false  position.  The 
twenty-two  resulting  equations  were  resolved  by  the  method 
of  Cauchy.  The  mass  of  Jupiter  employed  in  these  computa- 
tions is  that  deduced  by  Bessel  from  observations  of  the  sat- 
ellites of  that  planet ;  and  the  results  of  Le  Yeau's  observa- 
tions show  that  no  material  change  in  the  mass  of  Jupiter  is 
needed,  although  the  new  observations  of  this  comet  at  its 
sucoessiye  apparitions  will  probably  enable  the  astronomer 
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to  determine  the  mass  of  that  planet  with  very  great  exaet- 
ness.— 6  By  LXXXL,  Ul. 

THE   LUNAB  THEORY. 

The  theory  of  the  movements  of  the  moon,  which  has  oc- 
cupied so  many  astronomers  since  the  days  of  Laplace,  or, 
more  coiTectly  speaking,  since  the  days  of  the  earliest  Chal- 
dean observers,  has  most  recently  received  some  additions 
by  the  labors  of  Schjellerop,  who  has  paid  especial  attention 
to  the  acceleration  of  the  moon's  mean  motion,  and  the  iden- 
tification of  the  eclipses  that  are  recorded  by  the  ancient  as- 
tronomers. Schjellerap  has  especially  sought  for  confirma- 
tion of  his  investigations  by  computing  the  eclipses  recorded 
in  the  Chinese  classics,  as  published  by  Dr.  Leggie.  Among 
the  eclipses  subjected  by  him  to  computation  are  those  which 
occurred  708  yeara  B.C.,  600  years  B.C.,  and  648  years  BwC. 
—  Oversigt  KongeUge  Danake  vid,  Sdsk,^  1874,  61. 

ASTBONOBOCAL  OBSEBVATIONS  AT  MANNHEIM. 

In  the  volume  ot  astronomical  observations  at  Mannheim, 
recently  published  by  Sch5nfeld,  he  gives  the  observations 
of  nebulso  and  stellar  clusters  that  have  been  made  by  him 
since  1862,  amounting  in  all  to  eight  hundred  and  twenty 
complete  measurements  of  the  distances  between  nebulsB  and 
neighboring  stars.  His  object  has  been  to  determine  the 
positions  of  as  many  nebulas  as  possible,  as  accurately  as  he 
could  by  measuring  micrometrically  their  distances  from 
neighboring  stara.  In  this  work,  in  which  he  was  almost 
the  only  observer  twenty  years  ago,  others  have  also  become 
active  since  then,  and  have  even  surpassed  him  in  the  quan* 
tity  of  work  done,  though  not  in  quality. 

The  condition  of  the  atmosphere  has  been  carefully  noted 
by  him  at  each  observation.  The  constant  differences  be- 
tween his  own  positions  and  those  of  other  observers,  such 
as  Schultz,  are  very  small. — Asiron.  JBeob.  auf  der  Oroasen 
Stemwarte  zu  Mannheim^  Dr.  JEL  Schdnfeld^  2.  Abtb.,  1875. 

ASTBONOMICAL  OBSEBVATIONS  AT  MILAN. 

The  recent  publication  No.  5,  from  the  Boyal  Observatory 
at  Milan,  contains  various  astronomical  observations,  among 
which  are  especially  prominent  the  photographic  plates  rep- 
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resenting  Coggia's  comet  of  1874,  a  chart  of  the  Pleiades, 
and  a  lithographic  plate  repi-esenting  the  phenomena  of  the 
lunar  eclipse  of  the  Ist  of  July,  1863.  In  the  latter  the  va- 
ried colorings  of  the  portions  of  the  disk  of  the  moon  are 
very  striking.  In  the  chart  of  the  Pleiades,  the  nebula 
around  Merope  is  represented  as  very  distinct.  There  seems 
to  be  good  reason  to  doubt  the  variability  of  this  object. 
The  series  of  drawings  of  the  comet  of  1874  appears  to  be 
remarkably  complete,  and  is  very  skillfully  executed. 

THE  OBBAT  PABIS  TBLB800PB. 

The  great  telescope  at  Paris  is  now  quite  complete,  ex- 
cept in  a  few  minor  matters.  It  was  officially  exhibited  on 
the  7th  and  9th  of  October.  The  mirror  is  47  inches  in 
diameter,  with  a  focal  distance  of  28  feet.  The  weight  of 
the  mirroris  half  a  ton ;  it  is  constructed  of  glass,  and  is  sil- 
vered by  the  Foucault  process.  A  metallic  mirror  of  the 
same  size  would  probably  weigh  four  tons.  The  cost  of  the 
mirror  was  £2000.  The  telescope  is  mounted  like  an  ordi- 
nary equatorial  refractor.  A  magnifying  power  of  500  has 
been  found  to  answer  excellently  for  observing  minute  stars. 
The  finder,  together  with  the  ocular  and  the  small  plane  mir- 
ror, are  all  placed  at  the  front  of  the  tube,  and  can  be  rotated 
around  its  axis,  thus  facilitating  the  use  of  the  large  iron 
winding  staircase  from  which  observations  may  be  made. 
The  height  of  this  staircase  is  about  40  feet,  and  its  weight 
six  tons.  It  rests  on  two  circular  iron  rollera,  and  is  always 
placed  on  the  same  side  of  the  tube  as  the  counterpoise.  It 
is  moved  by  special  machinery.  The  observations  are  made 
in  the  open  air,  but  the  instrument  is  protected  at  other 
times  by  means  of  an  iron  house,  which  building  weighs 
twelve  tons,  and  is  movable  on  rollers  by  means  of  special 
machinery,  so  that  it  can  be  rolled  to  one  side,  and  in  less 
than  a  quarter  of  an  hour  the  huge  telescope  can  be  uncov- 
ered and  pointed  upon  any  object,  however  minute.  The 
entire  cost  of  the  telescope  and  appurtenances  has  been 
£8000,  and  it  has  occupied  six  years  in  building,  the  work 
having  been  interrupted  several  times  by  the  events  of  the 
civil  war  and  other  matters;  its  final  accomplishment  is 
due  to  Le  Yerrier^s  perseverance.  This  distinguished  as- 
tronomer now  contemplates  undertaking  a  large  refractor, 
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having  a  focal  length  of  about  55  feet.  Its  constraotion  will 
probably  occupy  three  years.  The  appropriation  initiating 
this  new  work  has  already  been  made. — 12  A^  XXL,  538. 

LARGE  TELSSC0PB8. 

It  is  announced  that  the  principal  refractor  of  the  new  ob- 
servatory at  Vienna  is  to  be  manufactured  by  Grubb,  of 
Dublin,  the  order  for  its  execution  having  already  been  giv- 
en. The  object-glass  will  have  an  aperture  of  about  27 
inches,  according  as  the  disks  of  glass  turn  out,  these  latter 
being  manufactured  in  Paris.  The  axes  will  all  have  their 
friction  relieved  by  anti-friction  appai'atus.  The  tube  will  be 
entirely  of  steel ;  and  all  the  various  motions  of  the  instm- 
menty  as  well  as  the  readings  of  the  different  circles,  will  be 
available  to  the  observer  from  the  eye  end.  The  telescope 
will  be  mounted  completely  at  Mr.  Grubb's  new  workshops, 
and  covered  by  a  conjugated  iron  roof  fifty  feet  high.  The 
latter  is  but  a  temporary  structure ;  outside  of  it  will  be 
erected  a  splendid  steel  dome  originally  designed  by  Mr. 
Grubb,  which,  after  being  tested  at  Dublin,  is  to  become  in 
Vienna  the  permanent  shelter  of  the  mounted  refractor.— 
12^,Xn.,517.  

THS  8PBGTB0SG0PIC  OBSEBVATOBT  AT  CALCUTTA, 

Rev.  £.  Lafont,  Rector  of  St.  Xavier's  College  at  Oalcntta, 
has  addressed  the  President  of  the  Asiatic  Society  of  Bengal 
a  letter  in  which  he  says  he  proposes  to  erect  a  epectroscopio 
observatory  at  the  college,  where  daily  observatiims  and 
maps  of  the  solar  protuberances  will  be  made.  As  this  un- 
dertaking is  entirely  for  the  benefit  of  science,  he  ventures  to 
request  such  assistance  and  subscriptions  as  may  be  necessary. 
The  total  sum  required  is  about  ten  thousand  reals,  toward 
which  the  council  of  the  society  has  contributed  ^v^  hun- 
dred. He  states  that  the  pressing  invitation  of  his  friend, 
Professor  Taochini,  first  induced  him  to  attempt  the  estab* 
lishment  of  a  spectroscopic  observatory. — Proceedings  of 
the  AsicOic  Society  of  Bengal^  February^  18^5. 

THB  60LAB  ATMOSPHJERB  AND  BADIATED  HSAT, 

Mr.  John  Ericsson  has  published  a  portion  of  his  solar  in- 
vestigations in  a  special  memoir  (privately  printed  in  New 
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York),  in  which  he  gives  the  results  of  his  investigations  into 
the  difference  of  intensity  of  heat  transmitted  from  different 
parts  of  the  sun's  surface.  His  instmment  has  a  focal  length 
of  fifty-eight  feet,  being  a  telescopic  tube  of  that  length, 
within  which  diaphragms  may  be  placed  so  as  to  expose  to 
view  only  definite  small  portions  of  the  solar  disk.  By 
means  of  three  actinometera  which  record  simnltaneously 
the  rays  of  heat  received — ^first,  from  the  entire  area  of  the 
solar  disk,  second  from  a  central  region,  third  from  a  zone 
at  the  border — ^he  is  able  to  amve  at  the  desired  comparison. 
In  order  to  insure  greater  exactness,  he  suiTounds  his  three 
aetinometers  with  wooden  jackets  through  which  a  steady 
stream  of  water  is  circulated,  thereby  keeping  the  chambers 
at  a  uniform  temperature.  He  concludes  that  the  radiation 
at  the  edge  of  the  solar  disk  is  but  two  thirds  of  that  at  the 
centre,  while  the  total  absorption  of  the  solar  atmosphere  is 
about  one  seventh  of  the  radiation  emanating  from  the  pho- 
tosphere.— EncMorCs  Solar  Inve$^ig€UumSj  New  Torky  1876. 

DISTBIBUnON  OF  STAKOABO  TUiB  IN  SWITZERLAND. 

The  report  of  Professor  Hirsch,Director  of  the  Observatory 
of  the  canton  of  Neuchatel,in  Switzerland,  gives  an  account 
of  the  methods  adopted  at  Neuchatel  for  distributing  accu- 
rate time  throughout  the  neighboring  country.  He  says  the 
importance  of  telegraphic  transmission  of  astronomical  time 
for  the  development  of  accurate  horology  is  fully  appreciar 
ted  both  in  Neuchatel  and  the  neighboring  cantons.  Grad- 
ually the  system  of  transmission  of  time  has  been  extended 
so  as  to  embrace  even  the  canton  of  Vaud;  and,  among  other 
cities,  those  of  Nenchatel,  Geneva,  St  Croix,  Locle,  and  numer- 
ous other  stations.  In  accordance  with  a  formal  agreement 
between  the  canton  of  Vaud  and  the  canton  of  Neuchatel, 
the  government  of  the  former  pays  an  annual  sum  toward 
the  support  of  the  Neuchatel  Observatory;  the  organization 
of  the  whole  service  being  left  with  the  observatory,  but  the 
local  expenses  of  receiving  time  signals  are  charged  to  the 
government  of  the  canton  of  Vaud.  It  would  seem,  howev- 
er, that  the  organization  of  the  astronomical  and  telegraphic 
work  has  not  yet  reached  the  perfection  which  it  has  attained 
in  England,  since  it  is  reported  since  last  year  that  the  signal 
at  one  station  has  ceased  altogether,  while  at  another  it  was 
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received  only  74  times.  At  Locle  the  signal  was  missed  128 
times,  and  at  Chaux-de-fonds  it  was  missed  92  times  in  the 
course  of  the  year.  These  imperfections  are  attributed  di- 
rectly to  the  want  of  proper  telegraphic  facilities ;  and  the 
experience  of  fifteen  years  has  shown  the  force  of  the  recom- 
mendation of  the  diractor  of  the  observatory,  who  urges  that 
he  should  have  under  his  control  a  special  telegraphic  wire 
for  the  use  of  the  observatory,  at  least  during  certain  hoars 
of  the  day.  The  testing  of  chronometers  is  undertaken  by 
the  observatory  at  Neuchatel  on  a  very  large  scale  for  the 
benefit  of  the  chronometer-makers  of  Switzerland.  The  to- 
tal number  tested  being  239  during  the  year.  The  mean 
average  daily  variation  of  the  marine  chronometers  has  been 
0.02  of  a  second  of  time.  First-class  pocket  chronometers, 
0.44  of  a  second ;  second-class  pocket  chronometers  0.55  of 
a  second ;  and,  in  general,  only  five  per  cent,  of  the  chronom- 
eters show  a  mean  variation  exceeding  half  a  second.  It  is 
reported  that  the  anchor  escapement  steadily  acquires  favor 
both  among  manufacturers  and  the  public.  The  chronome- 
ters having  a  Breguet  flat  spiral  haii^spring  show  a  superi- 
ority over  all  the  others,  except  those  having  Phillips's  flat 
spiral,  or  double  curvature.  Although  the  number  of  marine 
chronometers  is  very  small,  yet  they  have  shown  a  remark- 
able excellence,  especially  the  one  presented  for  testing  by 
Henry  Grandjean,  of  Locle,  which  stands  at  the  head  of  the 
list  for  the  perfection  of  its  temperature  compensation.—- 
bulletin  Soc.  dea  Scietices  NatureUes^  Neuchatel^  1875,  X 

EGYPTIAN  CHBONOLOGY. 

South  communicates  to  the  Academy  of  Sciences  at  Ku- 
nich  an  exhaustive  memoir  on  the  Sothis  or  Sirius  period  of 
the  old  Egyptians.  He  intends  his  memoir  on  Egyptian  chro- 
nology as  complementary  to  that  on  Egyptian  history  which 
be  published  some  five  years  ago.  From  his  complete  re- 
view of  the  subject  we  note  that  he  concludes  that  the  fifty- 
second  year  of  Sesostris  coincides  with  the  Phcenix  epoch,  or 
1525  years  B.C. ;  and  the  eighth  year  of  Rameses  UL  coin- 
cides with  the  Sothis  epoch,  or  1325  B.C.  And  he  therefore 
finds  no  reason  for  changing  materially  the  traditional  exo- 
dus of  the  Hebrews,  usually  put  at  1490  B.C.,  in  which  be 
difiers  somewhat  from  Lepsius,  who  places  the  exodus  under 
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the  reign  of  Menoptafa,  aboat  1314  B.C. — Siteb.  Acad,  der 
Wissenaeha/teny  Munich,  1874, 84. 

LIST  OF  LOQABITHMIC  TABLES. 

In  the  last  volume  of  the  memoirs  of  the  Royal  Academy 
of  Sciences  of  Amsterdam,  Biereas  de  Haan  gives  a  list  of 
published  tables  of  logarithms,  in  continuation  of  a  similar 
list  published  by  him  in  1862.  The  latter  contained  267  ti- 
tles; the  present  list,  however,  contains  553.  Of  these,  57 
were  published  in  the  Netherlands,  144  in  England,  178  in 
Germany,  01  in  France,  23  in  Italy,  22  in  Denmark,  Sweden, 
and  Norway ;  9  in  Spain  and  Portugal,  9  in  North  America, 
and  others  elsewhere :  47  of  these  were  published  between 
1614  and  1649,  inclusive;  51  from  1650  to  1699;  48  from 
1700  to  1749;  73  from  1750  to  1799;  199  between  1800  and 
1849.  While  most  of  the  tables  give  the  logarithms  to  4, 5, 
6,  or  7  places,  13  give  them  to  10  places.  One  table  gives  50 
places ;  four  give  60  or  70  places,  and  one  gives  102  places. 
This  latter  was  published  in  1871  at  New  York  as  a  duodec- 
imo, under  the  title  of  Astronomical  Tables,"  by  H.  M.  Park- 
hurst. — Verhand  Kdn.  Akad.  Wetemchappen^  AmsCerdam^ 
1875,  XV.  

CALCULATING  MACHINES. 

Hr.  Greorge  B.  Grant,  while  a  student  of  the  Lawrence  Sci- 
entific School,  invented  a  new  and  simple  form  of  calculating 
machine,  which  is  now  on  exhibition  in  Machinery  Hall,  Phil- 
adelphia. Two  styles  are  now  made,  the  first  being  for  spe- 
cial use,  while  the  second  is  intended  for  use  in  counting- 
houses,  insurance  offices,  etc. 

The  Diffebencb  Engine. — This  is  a  large  machine  built 
for  the  University  of  Pennsylvania,  and  designed  for  the  con- 
struction of  large  mathematical  tables,  such  as  tables  of  log- 
arithms, sines,  tangents,  reciprocals,  square  and  cube  roots, 
etc  It  computes  the  terms  of  any  such  table,  and  prepares 
a  mould  of  them  stamped  in  wax,  from  which  an  electrotyped 
plate  is  made,  ready  for  the  press.  It  stands  five  feet  in 
height  by  eight  in  length,  weighs  2000  lbs.,  contains,  when 
in  full  working  order,  some  15,000  pieces,  and  is  worth  about 
$10,000. 

The  Calculating  Machine  is  a  smaller  instrument  for 
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common  operations  in  multiplication,  division,  etc.  It  is  a 
foot  in  length  by  half  as  much  in  height  and  width,  weighs 
twenty  pounds,  and  contains  less  than  400  pieces,  less  than 
75  of  which  are  working  parts.  It  takes  numbers  up  to  nine 
decimal  places.  Its  mechanism  is  simple,  strong,  and  dura- 
ble ;  its  manipulation  is  easy. 

SPECIAL  TEEATISB   ON  DOUBLE  STABS. 

A  work  is  now  preparing  in  England  which  will  be  of  im- 
portance to  all  observers  of  double  stars,  and  to  those  inter- 
ested in  the  calculation  of  the  orbits  of  binary  stars.  Its 
joint  authora  are  Mr.  Gledhill,  Mr.  Grossley,  and  Mr.  Wilson 
of  England,  all  expert  double-star  observers,  and  Dr.  Do- 
bei*ck,  of  Markree,  Ireland,  to  whom  we  owe  the  investigation 
of  many  orbits  of  binary  stars. 

Mr.  Gledhill  is  to  write  on  the  observations  of  double  stars, 
binary  star-orbits,  and  the  history  of  the  subject ;  Mr.  Cross- 
ley  describes  the  various  micrometers  and  their  use,  etc.; 
Mr.  Wilson  gives  an  account  of  the  various  graphical  meth- 
ods of  calculating  orbits  of  binaries;  and  Dr.Doberck  treats 
of  the  analytical  investigation  of  such  orbits,  with  examples 
chosen  from  his  researches  on  Sigma  and  Qamma  CoroncR. 

THE  COBOKAL-LIKB  1474  K. 

The  line  1474  of  EirchofiTs  scale,  which  is  reversed  in  the 
spectrum  of  the  solar  corona,  is  known  to  nearly  coincide 
with  one  of  the  short  lines  in  the  iron  spectrum  when  the 
Leyden-jar  spark  is  used  (not  with  the  electric  arc  between 
carbon  points).  Even  with  powerful  spectroscopes  it  appears 
in  the  solar  spectrum  as  a  fine,  hard,  black  line.  Professor 
Young,  of  Dartmouth  College  (the  discoverer  of  the  line  in 
the  solar  corona),  has  examined  and  mapped  the  neighbor- 
hood of  this  line  in  the  diffraction  spectrum  produced  by  re- 
flection  from  gratings  ruled  by  Mr.  L.  M.  Rutherfurd ;  and 
he  finds  this  line  to  be  unmistakably  double.  The  two 
components  are  separated  by  a  distance  of  about  -f  of  a 
division  of  Angstrom's  scale,  i.  e.  about  ^  of  the  distance  of 
the  D  lines.  The  more  refrangible  component  (which  Young 
considers  to  be  the  coronal-line)  is  heavier  and  more  hazy 
than  the  other,  which  is  well  defined.  Three  gratings  (6480, 
8640,  and  17,280  to  the  inch  respectively)  have  been  used, 
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and  the  observatioDs  have  been  mo9t  easily  made  in  the 
8th  order  Bpectram  in  the  second  of  these,  or  in  the  6  th  order 
with  the  third. 

The  specti-a  are  viewed  by  reflection  from  the  surface  of 
the  grating,  and  to  separate  the  spectra  of  the  higher  orders 
a  46°  prism  is  placed  between  the  grating  and  the  observing 
telescope.  By  this  ingenious  process  these  spectra  are  sepa- 
rated, the  red  of  the  6th  order  spectrum  falling  below  the 
yellow  of  the  7th,  and  this  undemeath  the  green  of  the  8th ; 
while  above  this  green  lies  the  blue  of  the  9th  order,  and 
above  that  the  extreme  violet  of  the  10th. 

This  separation  may  be  effected  by  the  direct-vision  prism 
of  the  observing  telescope,  but  less  perfectly.-*4  D^  June^ 
1876, 420.  

THK  THIBD  BADCLIFFB  CATALOGUB  OF  STABS. 

We  learn  from  the  report  for  1876  of  the  Rev.  Robert 
MaiDy  Radcliffe  observer  at  Oxford,  that  the  preliminary  work 
for  the  compilation  of  the  Third  Radcliffe  Catalogue  has 
been  begun.  It  will  contain  about  4000  stars,  the  i*esult  of 
nine  years'  (1862-1870  inclusive)  observations.  Particular 
attention  has  been  given  to  those  stars  of  the  British  Associ- 
ation  Catalogue  whose  positions  are  imperfectly  determined. 

For  the  year  June,  1876,  to  June,  1876,  there  were  observed 
2303  transits  and  3471  zenith  distances  of  1187  stars.  The 
sun  was  observed  on  the  meridian  100  times,  the  moon  61 
times.  Mercury  34  times,  Venus  17  times,  Mare  6  times,  «7u« 
pUer  24  times,  Saturn  14  times,  Uranus  6  tim^s^  and  iV^ 
tune  twice.  

LUNAB  MAFS. 

Besides  the  well-known  map  of  Beer  and  Madler,  there 
have  been  several  attempts  to  portray  the  features  of  the 
moon's  surface.  Of  these  no  one  is  probably  more  accurate 
than  that  of  Lohrmann,  a  portion  of  which  was  published  in. 
fine  steel  engraving  in  1824.  Barth,  of  Leipzig,  is  now  pub- 
lishing the  remainder  of  this  map,  which  will  be  three  feet 
in  diameter.  A  descriptive  letter-press  is  to  be  furnished  by 
Schmidt,  of  Athens.  At  the  same  time  Schmidt  is  editing 
his  own  work,  which  will  be  embodied  in  a  map  six  French 
feet  in  diameter,  which  the  Prussian  goveinment  has  pur- 
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chased.  This  last  is  the  result  of  thirty-fonr  years'  work, 
and  contains  about  34,000  cratera  and  an  equal  number  of 
hills,  besides  other  objects.  It  is  to  be  explained  by  a  suita- 
ble text.  Work  upon  Birt's  map,  formerly  prosecuted  by  aid 
of  the  British  Association's  funds,  is  for  the  present  suspend- 
ed. It  is  to  be  hoped  that  this  may  one  day  be  completed. 
— 12  J,Jtfayl8, 1876.         

SUPPOSED  0B8BBVATI0N   OF  AN  INTER-MBBCURIAL  PLANJET. 

M.  Weber,  of  Peckeloh,  observed  on  the  4th  of  April,  1876, 
about  4^,  a  round  spot  on  the  sun  which  was  not  there  on  the 
morning  of  that  day,  and  which  had  disappeared  on  the  mora- 
ing  of  the  6  th.  It  is  somewhat  curious,  as  pointed  out  by  Dr. 
Wolf,  of  Zurich,  who  communicates  the  observation  to  Le 
Yerrier,  that  this  observation  is  6219  days= 148  x  42.02  days 
after  that  of  Lesoarbault,  as  42  days  seems  to  be  the  period 
indicated  by  former  observations  (?)  of  this  supposititious 
planet.  Thus  the  observations  of  Steinhiibel  (1820),  Pons 
(1823),  Stark  (1826),  Capocci  (1846),  Schmidt  (1847),  Ohrt 
(1867),  and  Lescarbault  (1869),  seem  to  indicate  a  period  of 
42  days,  the  separate  results  ranging  from  42.07  to  41.96. 
From  Lescarbault's  observation  alone  Le  Verrier  deduced  a 
period  of  about  19  days. — 6  j&,  Aug,  28, 1876, 610. 

GLASS  DIVIDED  CIRCLES  FOB  THB   MEASUBEMENT  OF  ANGLES. 

Mr.  Lewis  M.  Rntherfurd  publishes  in  the  American  Jour- 
nai  of  Science  for  AugiiB%  1876,  an  account  of  a  circle  divided 
on  glass  which  he  has  had  fitted  to  his  spectrometer.  It  is 
ten  inches  in  diameter,  divided  to  ten  minutes  of  arc,  and 
read  by  two  microscopes  magnifying  seventy-five  diameters 
to  single  seconds.  A  second  on  such  a  circle  is  about  one 
forty-thousandth  of  an  inch,  but  such  was  the  fineness  of 
the  lines  of  division  that  the  probable  accidental  error  of 
pointing  was  considembly  less  than  half  a  second  of  arc 
Mr.  Rutherfurd  is  of  the  opinion  that  on  glass  circles  so 
divided  and  of  fifteen  inches  in  diameter,  more  accurate  work 
could  be  done  than  upon  the  metal  circles  (thirty-six  inches 
and  upward  in  diameter)  now  in  use  in  large  astronomical 
instruments.  ^*  The  advantages  of  this  system  are  obvious : 
perfection  of  surface,  permitting  a  line  of  any  desired  fine- 
ness; facility  of  illumination,  permitting  the  extension  of  the 
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power  of  the  reading  microscopes  to  several  hundred  times ; 
smallnessof  dimensions, and  consequent  cheapness;  and  avoid- 
ance of  almost  all  the  questions  of  flexure  and  local  effects  of 
temperature/'  

GINdNNATI  CATAIiOGUB   OF  NBW  DOUBLB  8TABS. 

The  Cincinnati  Observatory  has  just  published  in  a  neat 
octavo  form  a  catalogue  of  fifty  new  double  stars,  discovered 
with  the  1 1-inch  refractor,  by  H.  A.  Howe,  with  the  places  of 
the  stars  for  1880.0.  The  pages  are  well  arranged,  every 
thing  relating  to  the  p<mHcn  of  the  star  being  on  the  left- 
hand  page,  and  the  position-angle^  distance^  and  magnitudes 
of  the  doubles,  with  the  date  of  discovery  and  remarks,  being 
opposite,  on  the  right-hand  page. 

The  stars  are  mostly  small,  and  all  are  below  the  sixth 
magnitude ;  but,  on  the  other  hand,  the  pairs  are  dose,  no 
less  than  twenty-one  out  of  the  fifty  pairs  being  two  seconds 
of  arc  or  less  in  distance,  and  none  greater  than  eight  seconds. 
Most  of  them  are  also  very  far  south,  in  a  field  comparatively 
unworked  before.  

LIST  OF  lahtuds  stabs  bmplotbd  in  thb  coast  subvby. 

It  has  heretofore  been  the  custom  in  the  Coast  Survey  to 
determine  the  latitudes  of  the  various  astronomical  stations 
by  means  of  pairs  of  stars  selected  from  the  catalogue  of  the 
British  Association,  for  observation  by  Talcott's  method. 
These  pairs  were  observed  in  the  field,  and  the  note-books 
sent  to  Washington,  where  the  final  reductions  were  made. 
The  declinations  for  the  observed  stars  were  obtained  from  a 
comparison  of  good  modem  authorities,  such  as  the  publica- 
tions of  the  observatories  of  Greenwich,  Washington,  Rad- 
cliffe,  and  Armagh.  In  many  cases  the  observatories  of 
Washington  and  of  Cambridge,  Mass.,  have  determined  the 
declinations  specially.  The  Coast  Survey  has  selected  from 
the  '*Durcbmnsterung"  all  stars  between  the  declinations  of 
+88*^  40'  and  —1®  48',  and  above  the  6.9  magnitude,  2164  in 
all,  and  has  published  in  its  report  for  1873  a  list  of  these, 
with  the  approximate  places  for  1880.0. 

It  is  further  intended  to  publish  shoi*tly  accurate  places  of 
ftll  these  stars,  so  that  a  complete  working  catalogue  of  nearly 
all  the  naked-eye  stars  of  the  northern  hemisphere  will  be 
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available.  The  list  was  selected  under  the  direction  of  As- 
sistant G.  S.  Peirce,  who  has  also  given  much  attention  to  the 
determination  of  the  magnitudes.  This  list  has  been  care- 
fully compared  with  the  catalogue  of  Heis,  with  the  result  of 
detecting  a  very  large  number  of  errata,  a  list  of  which  foims 
a  supplement  to  the  catalogue  of  great  valua  The  catalogue 
has  seven  columns:  l..The  current  number  from  1  to  2164; 
2.  The  number  in  the  B.  A.  C. ;  3.  The  usual  designation  by 
constellations;  4.  The  magnitudes  as  assigned  by  Mr.  Peirce; 
5  and  6.  The  approximate  R.  A.  and  i  for  1880.0 ;  and  1. 
Synonyms  and  references  to  other  authorities  than  the 
B.  A.  C.  

BPSCTBUM  OBSERVATIONS  OF  THE  8TAB8. 

M.  D' Arrest,  the  Director  of  the  Observatory  at  Copen- 
hagen, writes  that  he  continues  to  devote  the  powers  of  his 
large  telescope  to  celestial  spectroscopy.  His  '^Durchmus- 
terung,''  or  spectroscopic  examination  of  the  stars  in  the 
northern  heavens,  continues  to  increase  the  number  of  stellar 
spectra  which  belong  to  the  third  class  in  a  far  larger  pro- 
poition  than  any  other  of  Secchi's  four  divisions.  The  stars 
of  this  type  afford  remarkable  objects  for  investigation,  and 
are  pretty  numerously  and  uniformly  distributed  throughout 
the  heavens.  Only  a  few  other  spectra  have  striking  simi<- 
larities  among  themselves.  In  some  the  position  and  the 
groups  of  dark  absorption  bands  are,  as  Secchi  and  Yogel 
have  stated,  in  complete  accordance.  Groups  occur  in  which 
even  the  various  intensities  of  the  bright  lines  are  some- 
times alike ;  these  lines  being,  in  general,  brightest  near  the 
red  end,  although  frequently  exhibiting  uniform  brightness 
throughout  the  spectrum.  But  there  is  a  remarkable  uni- 
formity in  all  the  spectra.  Ont  of  11,000  stars  whose  light 
has  been  thus  examined,  only  eighty  spectra  offer  characteris- 
tics worthy  of  special  mention,  and  only  five  new  stars  are 
found  whose  spectra  belong  to  the  fourth  class.  On  the 
average,  therefore,  where  there  is  one  star  of  the  third  class 
for  every  140  stars  examined,  there  is  but  one  star  of  the 
fourth  class  for  every  1000 ;  and  this  holds  throughout  for 
all  stars  brighter  than  the  eighth  magnitude.  In  bright  stars 
of  the  third  type,  dark  absorption  bands  have  several  times 
been  perceived.     Only  once,  says  D' Arrest,  has  he  found  a 
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Btor  of  tbe  sixth  magnitude  with  distlDct  bands,  departing 
in  this  respect  from  the  characteristics  of  both  the  third  and 
the  fourth  types,  in  which  case,  however,  a  short  examination 
revealed  to  him  that  he  was  examining  the  planet  Uranns, 
and  not  a  fixed  star.  Twice  in  the  coarse  of  his  sweeps 
among  the  stars  has  he  thus,  with  his  small  instrument,  speo- 
troscopically  discovered  this  planet. — *A^.  Ifach.j LXXX V., 
250.  

THE  ASSISTING  KJEDIUM  JCXISTING  IN  SPACE. 

The  argument  for  the  existence  of  a  medium  in  the  inter* 
stellar  spaces  which  is  sufficiently  dense  to  affect  the  move* 
ments  of  the  planets,  comets,  etc.,  has  for  a  long  time  been 
based  solely  upon  the  supposed  retardation  of  the  movements 
of  Encke's  comet.  This  body  completes  its  orbit  around  the 
sun  in  about  three  years,  but  has  of  late  always  appeared  so 
exceedingly  faint  as  to  be  invisible  except  in  the  most  pow- 
erful telescopes.  The  accurate  computations  of  Von  Asten 
having  shown  him  that  the  movements  of  this  body,  as  ob- 
served during  the  last  ten  years,  could  be  accurately  account- 
ed for  by  a  careful  computation  of  the  disturbing  attractions 
of  the  planets,  he  was  led  to  predict  the  positions  in  which 
the  comet  should  appear  during  the  spring  of  1875,  in  which 
predictions  no  allowance  was  made  for  the  resistance  offered 
to  its  motion  by  Encke^s  hypothetical  ethereal  medium.  The 
first  glimpse  of  the  comet  during  that  season  was  obtained 
by  the  observers  at  Washington  in  charge  of  the  great  equa- 
torial According  to  these  and  other  astronomers,  the  comet 
passed  in  the  heavens  through  a  path  so  nearly  accordant 
with  Yon  Aaten's  predictions  as  to  show  that  to  account 
for  its  motion  during  the  last  two  or  three  apparitions  no 
recourse  to  the  notion  of  a  resisting  medium  is  necessary. 
Fnrther  investigations  on  this  comet  are  in  progress. — 1  (7, 
XL,  46.  

MOTION   OF  THE   SOLAR  SY6TSH  IN  SPACE. 

In  a  recent  contribution  to  the  study  of  the  motion  of  the 
solar  system  in. space,  Professor  Safford,  of  Ohic^o,  states 
that  his  investigation  is  based  upon  the  movements  of  the 
250  stars  examined  by  Argelander,  for  nearly  all  of  which 
we  have  very  accurate  determinations  of  tbe  proper  motions, 

C 
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while  only  six  or  seven  of  them  have  been  previously  need 
in  the  similar  investigations  of  Argelander,M&dlery  O.  Struve, 
Airy,  Main,  and  othera.  In  studying  these  stars,  Professor 
Safford  states  that  he  grouped  them  by  tens,  assuming  those 
to  be  equally  distant  whose  proper  motions  in  arc  were  near- 
ly equal,  and  therefore  leaving  entirely  out  of  consideration 
the  brightness  of  the  ^tars.  His  first  result,  as  regards  the 
direction  of  the  movement  of  the  solar  system,  was  not  ver;^ 
different  from  those  of  his  predecessors ;  but  there  appeared 
indications  that,  for  each  of  his  groups  of  stars,  the  average 
proper  motion  was  inversely  proportioned  to  the  average 
distance;  in  other  words,  that  our  assumption  of  stellar  dis- 
tances ought  to  depend  upon  proper  motions.  He  concludes 
that  the  stars  having  similar  motions  especially  need  study 
at  this  time,  and  that  eventually  we  may  hope  to  use  the 
solar  motion  as  a  sort  of  base  to  advance  our  knowledge  of 
stellar  distances.  This  will  be  accomplished  so  soon  as  we 
know  the  values  of  all  the  parallaxes  that  amount  to  or  ex- 
ceed one  second ;  and  this  may  be  soon  determined  by  sys- 
tematic co-operative  aiTangements  among  the  astronomers 
of  the  world. — iVoc.  Am.  Acad.  Arte  and  iSci.y  1875, 82. 

SXACT  OBSSBTATIONS  OF  NEBULA. 

Dr.  Schultz,  of  Upsala,  has  during  the  past  ten  years  de- 
voted a  great  deal  of  attention  to  the  observation  of  nebulae, 
having  special  reference  to  the  determination  of  their  precise 
positions  and  motions.  The  results  of  his  observations  have 
been  published  as  a  catalogue  of  500  nebulse,  the  whole  num- 
ber of  single  measures  amounting  to  12,000,  a  number  which 
is  large  enough  to  assure  us  of  his  great  devotion  to  the 
work.  The  heavens  at  Upsala  are  rarely  free  from  clouds 
for  any  length  of  time ;  and  the  long  twilights  of  summer, 
the  regular  recurrence  of  bright  moonlights,  and  the  frequent 
brilliant  anrorse,  have  all  combined  to  leave  him  but  404 
working  nights  (or  one  night  in  ten  in  the  course  of  eleven 
years)  that  could  be  utilized  for  his  delicate  measurements. 
The  large  number  of  aurorse  noticed  by  him  will  be  an  im- 
portant minor  result  of  his  peraistent  labors.  The  telescope 
employed  by  Dr.  Schultz  was  of  thirteen  feet  focal  length, 
whence  we  may  gather  that  similar  desirable  work  is  fully 
within  reach  of  a  number  of  telescopes  in  the  United  States. 
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PUBUCATIOXS  OF  THE   OB8EBYATOBT   07  BOTHKAVP. 

Tho  private  observatory  of  the  Councilor  von  BUlow,  at 
Botbkamp,  has  just  published  its  third  volume  of  *^  Observa* 
tions,^  under  the  editorship  of  Dr.  O.  L5hse,  astronomer  of 
the  observatory,  and  announces  the  speedy  issue  of  a  fourth 
volume.  The  present  volume  is  deTtf>ted  to  physical  inves- 
tigations on  the  nature  of  the  suu^s  surface,  to  the  registra- 
tion of  solar  spots,  and  to  the  study  of  solar  spots,  faculse, 
etc.  It  is  illustrated  with  plates  of  solar  spots,  etc.,  and  we 
note  that  one  of  the  large  spots  drawn  is  the  same  already 
studied  by  M.  Trouvelot,  a  drawing  of  which  was  published 
by  Professor  Winlock  in  the  astronomical  engravings  from 
Harvard  College  Observatory.  The  observatory  of  Herr  von 
Billow  was  the  first  one  in  Germany  to  be  devoted  solely  to 
celestial  physics,  and  its  great  success  may  have  had  much 
to  do  with  the  establishment  of  the  Astrophyaikalischen  In- 
sCUtUt  at  Potsdam,  by  the  Prussian  government. 

THE  SOLAB  FABALLAX. 

Professor  Galle,  who  has  endeavored  to  calculate  the  solar 
parallax  from  observations  of  the  asteroid  Flora,  announced 
as  the  final  result  of  his  computations  8.879"  as  deduced  from 
36  southern  and  87  northern  stars,  the  distribution  of  the 
comparison  stars  being  as  favorable  to  an  accurate  result 
as  is  possible.  The  greatest  probable  en-or  that  we  can  as- 
cribe to  this  result  is  the  one  twenty-fifth  of  a  second.  But 
it  is  very  remarkable,  if  we  divide  his  seventy-three  equa- 
tions into  three  sections  of  twenty-four  or  twenty-five  obser- 
vations each,  that  we  deduce  the  following  values,  viz. :  8.96'', 
8.86",  and  8.78".  The  whole  computation  will  at  some  future 
time  be  published  in  full ;  but  Professor  Qalie  states  that  he 
has  come  to  the  conclusion  that  so  accurate  a  result  with  so 
small  a  probable  error  could  only  have  been  accomplished 
by  the  kind  co-operation  of  the  observatories  of  the  south- 
ern hemisphere,  and  that  even  a  still  better  approximation 
can  perhaps  by  this  method  be  attained  in  the  future.  To 
this  end  the  observations  should,  if  ever  repeated,  be  made 
with  the  largest  telescopes,  using  the  highest  magnifying 
powers.  As  constant  errors  can  be  eliminated  by  a  prop- 
er arrangement  of  the  observations  of  the  stars  of  compar- 
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isoD,  it  becomes  more  important  to  diminish  the  effect  of 
accidental  errors  by  a  large  increase  in  the  number  of  ob- 
servations.  It  is  interesting  to  add  that  the  preliminary 
resnlts  of  the  observations  of  the  recent  transit  of  YennSjas 
presented  to  the  Paris  Academy  of  Science,  agreed  complete- 
ly with  the  figures  deduced  by  Dn  Galle. — Astr.^ach.^ 
LXXXV.,  270.  

PBIZBS  PBOPOSSD  FOB  ASTRONOMICAL  WOBKS  IK  1876. 

The  French  Academy  of  Sciences  announces  that  in  1876 
it  will  give,  besides  the  Lalande  medal,  a  prize  (the  Damoi- 
seau  prize)  for  the  best  memoir  on  the  following  subject: 
"Revise  the  theory  of  the  satellites  of  Jupiter:  discuss  the 
observations,  and  deduce  the  constants  which  depend  upon 
them;  especially  determine  the  velocity  of  light;  finally,  con* 
struct  special  tables  for  each  satellite." — 6  JB!»  Dec  22, 1875, 
1376.  

THE  LALANDE   PBIZE. 

The  Lalande  prize  of  the  French  Academy  is  given  yearly 
to  the  astronomer  who  shall  publish  the  most  useful  memoir 
or  make  the  most  important  observation.  This  has  been 
awarded  for  1875  to  M.  Pen-otin,  of  the  Observatory  of  Tou- 
louse, for  his  astronomical  observations,  and  pailicularly  for 
his  discovery  of  asteroids.  The  brothers  Henry,  of  Paris,  and 
MM.  Borelly  and  Coggia,  of  Marseilles,  have  received  this 
medal  in  previous  years  for  the  same  kind  of  labors,  as  has 
also  Professor  Watson,  of  Michigan  University. — 6  j5,  Dee, 
22,1876,1311.  

THE   INNEB  SATELLITES   OF  TIB  AN  US. 

These  objects,  which  were  discovered  by  Lassell  with  his 
two-foot  reflector,  have  lately  been  the  subject  of  some  dis- 
cussion. In  Mbn.  Not  S.  A.  S.  (vol.  xxxv.,  p.  16),  Professor 
Holden,  of  the  Naval  Observatory,  advanced  the  opinion,  af- 
ter a  comparison  of  William  Herschel's  observations  of  small 
objects  near  Uranus  in  1789-1816  with  tables  of  the  motion 
of  these  bodies  (published  by  Professor  Newoomb  of  the  same 
observatory,  in  the  "  Washington  Astronomical  Observations 
for  1873,"  Appendix  I.),  that  William  Herschel  had  really 
seen  both  Ariel  and  Umbriel,  and  that  he  had  observed  them. 
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Lassell,  in  the  same  nnmber  of  the  Monthly  Notices^  disputed 
the  evidence  addaoed,  and  claimed  that  not  only  was  he  the 
discoverer  of  the  very  faint  bodies,  bat  that  he  first  saw 
them.    Both  Professor  Kewcomb  (op.  cit.,  p.  43)  and  Pro- 
fessor Holden  doubted  the  reality  of  some  observations  of 
Ariel  made  by  Dr.  Vogel  at  Bothkamp  with  a  telescope  of 
12  inches  aperture,  and  published  in  the  **  Bothkamp  Ob- 
servations," vol.  i.,  on  account  of  the  extreme  fiEiintness  of 
these  bodies  even  in  the  much  larger  telescope  of  the  Naval 
Observatory  (26  inches).    Dr.  Vogel  has  published  in  the 
AstronomUche  Ifaehric/Uen  (bd.  87,  col.  52)  other  observations 
of  objects  near  Uranus,  made  in  1871,  some  of  which  agree 
well  with  the  ephemeris  by  Mr.  Marth.    From  this  he  con- 
cludes, with  strong  probability,  that  under  some  circum- 
stances Ariel  and  Umbriel  (the  inner  satellites)  can  be  seen 
with  a  telescope  of  no  more  than  12  inches  aperture.    Since 
the  publication  of  this  paper  Professor  Holden  has  been  able 
to  see  the  inner  satellites  with  an  aperture  of  15  inches  on 
the  Washington  equatorial. 

FUKDAMBHTAL   STAfiS    OB8BBVSD  AT  HABVABD   COLLBQB 

OBSBBVATOBY. 

To  meet  the  demand  for  a  greater  number  of  polar  and 
clock  stars,  Professor  Winlock,  Director  of  the  Harvard  Col- 
lege Observatory,  began  in  1872  a  series  of  observations  with 
the  new  meridian  circle  upon  a  list  of  378  polar  and  clock 
stars  (148  of  less  than  30^  of  N.  P.  D.).  These  observations 
were  made  in  1872-3  by  Mr.  William  A.Rogers,  assistant, 
and  the  right  ascensions  are  published  in  AetranomiscAe 
Nachrichien^  bd.  87,  col.  67.  The  new  Oxford  Observatory 
has  also  undertaken,  under  the  direction  of  Professor  Pritch- 
ard,  a  work  of  this  kind. 

SOLAB  SPOTS. 

Cktnthier  states  that  as  the  results  of  three  and  a  half  yeara 
of  observations  on  the  solar  phenomena,  by  means  of  the 
equatorial  of  the  observatory  at  Geneva,  kindly  put  at  his 
disposition  by  Professor  Plantamour,  he  finds  himself  entirely 
justified  in  coinciding  perfectly  with  the  theory  of  ZoUner 
as  to  solar  spots  being  scoriaa  fioating  upon  the  liquid,  and 
possibly  even  within  the  denser  gaseous  portion  of  the  solar 
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sarface.  They  ai*e  apparently  the  result  of  cooling,  depend- 
ing on  the  radiation  from  the  surface  of  the  sun ;  and  this 
explanation  by  Z5llner  is  the  only  one  that  seems  to  him  not 
to  contradict  both  ordinary  laws  of  physics  and  well-known 
facts.  

YABIABLK   STABS   U,  W,  AND  X   6A6ITTABII. 

Dr.  Julius  Schmidt,  Director  of  the  Athens  Observatory, 
has  lately  published  the  results  of  his  investigations  on  the 
variable  stars  U,  W,  and  X  8agUtarii,  The  variations  ob- 
served in  their  brightness  are  of  a  similar  character,  as  they 
all  have  periods  in  the  neighborhood  of  seven  days.  These 
periods,  however,  are  complicated  by  longer  subsidiary  cycles 
of  three  and  a  half,  eight,  and  two  years  respectively.  In 
each  case  the  increoise  in  light  is  more  rapid  than  the  (fe- 
eretue^  the  progress  from  a  minimum  to  the  next  maximum 
requiring  about  three  days,  and  fi*om  this  maximum  to  the 
next  minimum  about  four  days.  In  W  SagUtarii  there  is  a 
well-marked  secondary  maximum  and  minimum. 

No  adequate  physical  causes  for  these  changes  have  yet 
been  assigned.  A  still  more  remarkable  and  inexplicable 
case  of  variation  has  been  investigated  by  Dr.  Schmidt  in 
U  JETereuHs.  The  period  of  this  star  is  between  thirty-eight 
and  forty  days,  but  secondary  changes  having  a  period  of 
about  twelve  hours  occur  throughout  a  large  portion  of  the 
main  cycle  certainly,  and  possibly  throughout  the  whole  du- 
ration. These  secondary  changes  are  large  in  amount  for 
the  eight  or  ten  days  near  each  minimum,  but  quite  small 
near  the  maxima. — 38  (7,  Nos.  2071  and  2075. 

SOMOFF's  BABYCBNTniO  THEOBBM. 

Somoff  has  presented  a  note  to  the  Academy  of  Sciences 
at  St.  Peteraburg  on  a  barycentric  theorem  discovered  by 
him,  and  which  offers  an  elegant  method  of  expressing  the 
duration  of  any  movement  whatever  of  a  point  with  refer- 
ence to  two  right  lines.  The  theorem  may  be  enunciated 
as  follows : 

Let  T  be  the  duration  of  any  movement  whatever  of  a 
point,  M ;  and  let  the  curved  line  AMB  be  that  described 
during  the  time  T;  AB  will  be  the  chord  that  limits  the 
space  AMB.    Put  v  for  the  velocity  acquired  by  the  body, 
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U,  at  any  moment,  L  Let  Ax  be  a  variable  line  that,  start- 
ing always  from  A,  remains  daring  the  whole  time,  T,  equal 
and  parallel  to  the  yelooity,  v^  and  pointing  in  the  same  di- 
rection. Finally,  let 
ab  be  the  arc  de- 
scribed by  X  daring 
the  interval  T;  that  , 
is  to  say,  ab  will  be 
the  hodograph  of 
the  velocity,  v. 

Conceive  now  any 
mass  so  distributed  along  ab  that  the  density  at  the  point  x 
shall  be  in  the  inverse  ratio  of  the  force  which  solicits  the 
point  M,  or  of  the  acceleration  of  the  first  order. 

It  can  now  be  shown  that  the  centre  of  gravity,  G,  of  this 

AB 

mass  lies  on  the  chord  AB,  and  that  the  ratio  -j-r^  is  equal 

to  the  duration  T.  We  may,  therefore,  consider  the  line  AC 
in  length  and  direction  as  the  mean  of  the  velocities  which 
the  projection  of  M  upon  the  chord  AB  acquires  daring  the 
time  T.—BulL  Acad.  Sci.  of  8t.  PeUr^nay,  1874, 268. 

THB  80LAB  SPOTS  AMD  PBOTUBSSANCES  OF  THE  SUN  VSOK 

1871  TO  1875. 

Father  Secohi,  in  giving  a  review  of  his  observations  on 
the  solar  spots  and  protuberances  for  the  past  four  years, 
states  that  they  extend  over  about  fifty-two  rotations  of  the 
sun  upon  its  own  axis  (or  solar  days).  The  average  number 
of  protuberances  observed  each  day,  which  was  about  fifteen 
in  1871,  was  reduced  to  from  four  to  ten  in  1870,  the  average 
of  the  whole  period  being  about  ten,  and  the  progressive  dim- 
inution being  very  regular.  The  area  covered  by  the  protu- 
berances was  reduced  in  a  similar  proportion,  vis.,  from  fif- 
teen to  five.  In  1871  the  average  number  of  groups  of 
spots  was  about  twenty-five^  which  number  was  reduced  to 
six  or  seven  in  1876.  The  surface  covered  by  the  spots  has 
diminished  to  ten  in  1875,  being  ninety  in  1871.  It  is  evi- 
dent that  the  solar  activity,  as  far  as  manifested  by  the 
quantity  of  spots,  corresponds  to  the  activity  presented  by 
the  protuberances.  The  parallelism  is  not  absolute,  how- 
ever, nor  could  this  be  expected,  since  certain  protuberances. 
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being  pnrely  hydrogen,  have  nothing  to  do  with  these  solar 
spots.  In  consequence  of  this  being  a  year  of  minimam  of 
solar  spots  and  protuberances.  Father  Secchi  thinks  he  finds 
therein  the  explanation  of  Professor  Langley's  result,  sinoe 
the  latter  gentleman  has  observed  that  at  present  there  is 
no  difference  of  temperature  between  the  sun^s  equator  and 
its  poles.— 6  By  LXXX.,  1273. 

THB  SOLAB  OBSEBViLTOBY  AT  POTSDAM. 

Some  account  of  the  new  German  solar  observatory  estab- 
lished at  Potsdam,  near  Berlin,  is  given  in  Klein's  Wochen- 
9chrifty  from  which  we  gather  that  this  institution  is  situa- 
ted upon  a  considerable  elevation,  and  will  consist  of  a  group 
of  several  isolated  observing  domes,  each  to  contain  its  own 
telescope.  Of  these  domes,  the  southern  one,  having  a  tele- 
scope of  eleven  inches  aperture,  will  be  devoted  to  spectrum 
analysis,  which  observations  will  be  applied  also  to  the  stars 
as  well  as  the  sun.  In  another  dome  the  heliograph  will  be 
established,  which  will  be  devoted  also  to  the  photography 
of  the  sun,  and  possibly  of  the  moon  and  stara.  The  west- 
ern dome  will  contain  a  telescope  of  eight  inches  aperture 
for  special  investigations  of  sun  spots  and  protuberances. 
The  eastern  dome  will  contain  the  telescope  of  seventeen 
feet  focal  length  now  employed  by  Professor  Sporer  for  the 
study  of  the  protuberances.  North  of  these  domes  will  be 
the  principal  building,  devoted  to  optical,  physical,  and  <^em- 
ical  researches,  and  north  of  it  will  be  rooms  for  the  assist- 
ants, micrometrio  apparatus,  etc.  Still  north  of  this  building 
will  be  one  containing  a  lai*ge  tank  of  water,  in  whose  cellar 
magnetic  apparatus  will  be  established. 

At  the  depth  of  one  hundred  feet  under  the  ground  a  space 
will  be  provided  for  erecting  a  Zdllner's  horizontal  pendulum. 
Finally,  the  dwelling-houses  are  to  be  mentioned,  which  will 
accommodate  quite  a  number  of  observers  and  officials  In 
connection  with  the  prosecution  of  Professor  Sporer's  ob- 
servations of  sun  spots  and  protuberances,  it  is  stated  that 
one  of  the  most  brilliant  protuberances  recently  appeared  in 
the  polar  region  of  the  sun,  where  they  are  generally  want- 
ing. It  shot  forth  in  nineteen  minutes,  and  indicated  with 
certainty  the  presence  of  >a  violent  storm  at  that  point.-— 
KkMB  WochemOmfty  1875, 249. 
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SPBCTB08COPIC  DIAMBTSB  OF  THB  SUN. 

At  the  recent  meeting  of  Italian  astronomers,  experiments 
were  made  by  Secohi,  Tacchini,  Rayet,  and  Dorna  to  deter- 
mine the  difierenoe  between  the  diameter  of  the  san  as  deter* 
mined  by  the  spectroscope  and  by  the  method  of  meridian  tran- 
sits.  From  the  observations  of  ten  days  the  spectroscopic 
semi-diameter  was  less  than  the  transit  semi-diameter  by 
0.124'',  and  less  than  the  Nautical  Almanac  semi-diameter  by 
0.104".  Atmospheric  conditions  were  fonad  to  be  influential 
in  these  determinations. — 2  0,  Nbvembery  1875, 118. 

idbnutt  of  oomst  yix.,  1873  (coggia),  with  ookbt  i., 

1818  (pons). 

Dr.  Weiss,  of  the  Vienna  Observatory,  has  investigated  the 
orbit  of  the  comet  discovered  by  Coggia  the  10th  of  Novem- 
ber, 1878.  As  he  has  previously  shown,  there  is  scarcely  a 
doabt  that  this  comet  is  identical  with  the  comet  discovered 
by  Pons  in  1818,  and  in  this  case  the  determination  of  the 
period  of  revolution  is  quite  important.  Dr.  Weiss  finds  that 
there  are  three  possible  periods,  viz.,  56.82  years,  18.61  years, 
and  6.20  years.  Of  these  three,  the  second  is  the  least  prob- 
able ;  and  of  the  first  and  third,  Dr.  Weiss  considers  the 
period  of  6.20  years  the  most  probable  for  the  present,  al- 
though his  computations  are  to  be  carried  farther  as  soon  as 
he  shall  have  received  farther  observations  of  this  body  dur- 
ing its  last  appearance. — 38  C7,  No.  2072. 

▲  NBW  HBBIDIAN  mSTBUMBNT  AT  THB  OBSBBVATOBY  AT 

BIO. 

M.  Liais,  Director  of  the  Observatory  of  Rio,  describes  a 
new  arrangement  of  his  mural  circle  (made  by  DoUond), 
which  is  intended  to  convert  it  into  an  instrument  suitable 
for  determining  right  ascensions.  Within  the  tube  of  the 
mural-circle  telescope,  M,  is  fixed  a  plane  mirror,  which  is 
perpendicular  to  the  axis  of  rotation  of  the  mural  circle.  At 
ten  ieet  from  the  circle,  and  looking  toward  it,  is  a  telescope 
with  high  magnifying  power,  A.  Close  to  A  is  a  mark 
{nUre)  which  can  be  moved  either  veitically  or  horizontally 
hy  means  of  two  micrometer  screws  of  known  value.  If  M 
is  in  any  given  position,  the  mark  can  be  placed,  by  means  of 

C2 
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its  micrometer  screws,  so  as  to  be  seen  on  the  cross-threads 
in  the  focus  of  A.  If  the  miiTor  is  truly  perpendicular  to  the 
axis  of  the  mural  circle^  and  that  axis  is  perfectly  regular, 
the  telescope,  M,  might  be  turned  in  any  position,  and  the 
mark  would  still  be  on  the  cross-threads  *of  A,  If,  however, 
in  a  given  position  of  M  the  mark  is  not  on  these  threads, 
the  micrometer  screws  of  the  mark  will  serve  to  bring  it 
back  to  these  threads,  and  in  this  way  it  may  be  determined 
how  far  the  normal  to  the  surface  of  the  mirror  is  displaced 
horizontally  and  vertically  for  each  position  of  M.  In  this 
way  the  position  of  M  may  be  referred  to  a  vertical  plane 
passing  through  the  north  and  south  collimators  of  the  mural 
circle.  The  ordinary  formula  for  the  transit  instrument  will 
serve  for  this  purpose  if,  fii*st,  the  angle  formed  by  the  optical 
axis  of  M  with  the  fixed  vertical  plane  (if  the  mirror  is  put 
into  that  plane)  be  substituted  for  the  error  of  collimation ; 
second,  if  for  the  error  of  azimuth  be  substituted  the  angle 
between  the  vertical  plane  through  the  normal  to  the  mirror 
and  the  vertical  plane  perpendicular  to  the  plane  of  raference; 
third,  if  for  the  error  of  inclination  be  substituted  the  angle 
between  the  normal  to  the  mirror  and  the  horizon. 

These  quantities  can  be  determined  from  the  micrometers 
of  the  mark,  first,  when  the  telescope,  M,  is  directed  on  the 
two  collimators,  and,  second,  when  directed  to  the  star  ob- 
served. In  this  way  the  observations  are  reduced  to  the 
plane  of  reference,  and  this  can  be  referred  in  the  ordinary 
way  to  the  meridian. 

The  south  collimator  at  Rio  is  a  mark  in  the  focus  of  a 
long-focused  objective.  The  north  collimator  is  the  axis  of 
the  prime  vertical  transit  instrument,  which  is  itself  provided 
with  collimators.  Thus  the  meridian  instruments  of  this  ob- 
servatory form  one  connected  system.  The  device  of  Liais 
serves  also  to  investigate  the  flexure  of  the  telescope  M. — 
6  JB,  LXXXIL,  February  28, 1876, 496. 

THE  SOLAS  £CLIPS£   OF  APJKIL   16,  1874. 

Mr.  E.  J.  Stone,  Astronomer  Royal  at  the  Cape  of  Good 
Hope,  observed  the  total  solar  eclipse  of  April  16,  1874,  at 
Klipfontain,  Africa,  fifty-five  miles  from  the  coast  Mr. 
Stone's  plan  of  campaign  was  necessarily  simple,  as  the 
difficulties  of  travel  in  South  Africa  prevented  the  transpor- 
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tation  of  delicate  appliaaces,  but  the  points  to  which  he 
directed  his  attention  were,  although  few,  perfectly  definite. 
By  circulars  distributed  throughout  the  colony,  instructions 
were  communicated  as  to  the  proper  methods  of  making 
drawings  of  the  corona,  and  several  important  drawings  were 
received,  which  are  carefully  studied  by  Mr.  Stone.  They  ex* 
hibit  the  usual  marked  discrepancies  in  most  cases,  notably 
in  two  made  by  two  expert  draughtsmen  seated  side  by  side 
at  the  same  table;  but  Mr.  Stone  gives  a  satisfactory  explana* 
tion  of  the  differences  here,  which  may  serve  to  account  for 
similar  discrepancies  in  former  drawings.  Mr.  Stone  sum- 
marizes the  results  of  his  expedition  as  follows: 

*M.  A  confirmation  of  Young's  observation  of  the  general, 
or  nearly  general,  reversion  of  the  Fraunhofer  lines  in  the 
spectrum  of  the  corona  near  the  photosphere. 

^'  2.  A  spectroscopic  examination  of  the  outer  corona,  in 
contradistinction  to  the  inner  corona,  carried  to  the  extent  of 
rather  more  than  a  degree  from  the  sun's  centre,  which  has 
proved  that  the  spectrum  of  the  outer  corona  consists  of  a 
linear  spectrum  of  one  bright  line,  either  exclusively  or  sen- 
sibly, whose  wave  length  is  5.312,  with  a  unit  of  one  tenth  of 
a  meter,  and  of  an  ordinary  sunlight  spectrum  with  absorp- 
tion lines.  The  spectrum  of  the  outer  corona  has  been  shown 
to  fade  gradually  away,  as  the  extreme  visible  limit  of  the 
corona  is  approached,  and  not  to  disappear  sharply,  as  if  the 
extreme  limit  of  the  corona  bad  been  reached. 

'^3.  The  spectroscopic  examination  of  the  outer  cor^nia, 
combined  with  the  unchanged  character  of  its  principal  feat- 
ures, as  seen  at  [three  different  observing  stations]  at  intervals 
of  absolute  time  extending  to  ten  minutes^  and  at  distances 
of  more  than  500  miles,  proves,  I  venture  to  think,  the  solar 
origin  and  cosmical  character  of  the  outer  corona.  .  .  . 

^  4.  A  comparison  of  the  drawing  of  Mr.  Henry  Hall  .  .  . 
and  the  photographs  obtained  in  1860  and  1871,  shows  the 
permanent  character  of  the  contraction  of  tho  inner  corona 
in  a  direction  parallel  or  nearly  parallel  to  the  sun's  axis  of 
station.  The  strongly  marked  character  of  the  general  con- 
traction of  the  outer  corona  in  the  same  direction  may  not 
improbably  ultimately  lead  to  a  similar  inference  in  the  case 
of  the  outer  corona  also." — Memoirs  Hoyal  Astronomical  So^ 
eiety^XluyU. 
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PHOTOGRAPHS  OF  THE  80IAB  COBONA. 

Professor  Zenger,  of  Pragae,  announoes  a  success  which,  if 
confirmed,  will  be  of  high  importance.  By  nsing  a  new  fbrni 
of  ^  achromatic  lens  in  combination  with  mirrors  of  larg^ 
apertare  and  very  short  focal  length,  so  as  to  reduce  the 
focal  length  to  four  times  the  aperture,"  Professor  Zenger 
claims  to  have  photographed  the  solar  corona  with  the  pro- 
tuberances on  it,  and  also  to  have  examined  the  corona 
through  the  telescope.  He  describes  its  appearance  to  the 
eye  as  ^  a  bright  circular  ring  ...  on  an  average  one  min- 
ute in  height,  and  only  in  exceptional  eases  of  nearly  two 
minutes,  and  an  eccentncity  amounting  to  only  two  or  three 
seconds  of  arc.*'  

DISTRIBUTION   OF  PUBLIC  TIMB.. 

The  importance  of  this  subject,  which  is  now  attracting* 
general  attention,  will  render  the  subjoined  list  of  the  vari- 
ous time-balls,  time-rguns,  etc.,  of  the  world,  valuable.  It 
has  been  compiled  from  the  best  sources  available,  but  cor- 
rections and  additions  will  no  doubt  be  necessary  in  many 
cases,  as  the  materials  for  the  compilation  are  somewhat 
limited. 

Zist  of  Time-baUaj  Time-signah^  etc* 

EUROPE. 

Melsingfars. — ^There  is  a  time-ball  dropped  at  noon  at  the 
observatory,  and  a  gun  fired  either  on  the  guardnship  or 
ashore. 

Bergen. — A  time-ball  is  dropped  daily  at  noon. 

St.  Petersburg. — Several  public  clocks  in  the  city  are  con- 
trolled from  the  Pulkova  Observatory,  and  a  time-ball  (or 
time-gun)  makes  a  signal  at  noon  daily. 

Kid. — Time-ball  (or  time-gun)  for  shipping. 

Dantzig. — Time-ball  at  local  noon  and  at  Greenwich  1**. 

-Sam^r^.^-Time-ball  (or  time-gun)  for  shipping. 

Faria. — ^Hie  public  clocks  are  controlled  from  the  Paris 
Observatory. 

LUbon. — A  time-ball  is  dropped  from  the  observatory  at 
1^  Lisbon  mean  time,  and  one  is  dropped  simultaneously  on 
the  south  side  of  the  river  from  Prayal  flag-staff. 
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CcuUz. — ^A  time-ball  is  established  at  Cadiz,  but  we  have 
no  infonnation  of  the  time  at  which  it  is  dropped. 

Ifeuehdtel — An  extensive  system  of  electrioally  controlled 
clocks  and  of  time-signals  radiates  from  this  observatory,  for 
the  purpose  of  giving  the  true  time  to  the  chronometer  and 
watch  makere,  and  for  the  public  convenience.  Several  towns 
participate  in  this. 

AFBICA. 

Gape  of  Good  Hope. — Time-ball  at  l\ 

ASIA,  Kro» 

Madrcu. — ^A  time-ball  is  dropped  daily  from  the  Custom* 
house  at  8^  2(P  57.S'  Madras  mean  [civil]  time=:15^  Green- 
wich mean  time.  The  time  of  the  flash  of  the  evening  gun 
is  noted  at  the  observatory,  and  published  at  the  Master-In* 
tendant's  office  the  next  morning. 

JBcOavia  {Java). — ^Tbei-e  is  a  time-ball  dropped  at  Batavia 
mean  noon,  and  also  one  at  1^  1^  12.5'  Batavia  mean  time= 
18'*  Greenwich  mean  time.    Calcutta, — ^Daily  time-gun. 

Vladivostok. — ^Tfaere  is  a  branch  of  the  Russian  Hydro- 
graphic  Office  established  at  Vladivostok,  and  a  naval  officer 
obtains  the  time  daily  with  a  transit  instrument,  and  keeps 
his  clock  regulated  for  the  benefit  of  navigators. 

AUSTBALIA. 

MMoume. — A  time-ball  is  dropped  daUy  (Sundays  ex- 
cepted) at  1^  m.  s.  t.  The  time  is  also  given  from  the  same 
place  at  8*^  (P.M.)  by  the  obscuration  of  a  powerful  light  at 
two  minutes  before  8^ :  the  instant  of  reappearance  of  the 
light  is  the  true  .time.  The  errors  of  these  two  signals  on 
any  day  are  published  on  the  next  day  in  the  newspapers. 

Sydney. — A  time-ball  is  dropped  daily. 

NeuHUXide. — ^A  time-ball  is  dropped  daily  by  signals  from 
Sydney. 

SOUTH  AHBBICA. 

Bio  de  Janeiro.  —  We  have  no  entirely  satisfactory  ac- 
count of  the  details^  but  we  are  informed  that  a  time-ball  is 
dropped  daily  at  noon. 

Buenos  Ayres, — ^The  Observatory  of  Cordoba  sends  elec- 
tric signals  to  Buenos  Ayres  for  the  regulation  of  clocks  ac- 
cessible to  ship-masters. 
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KOBTH  AMERICA. 

SL  JohfCM  {New  Brunnoick), — Time-ball  daily  (except  Son- 
day)  at  one  o'clock,  by  a  chronometer  wbich  is  compared 
with  a  clock  rated  by  a  transit  instrument. 

Qtiebec. — ^A  time-ball  is  dropped  for  the  shipping  at  I'', 
and  a  time-gun  fired  in  the  city  for  public  convenience  at 
noon. 

Kingston  {Canada). — Time  is  given  to  the  city  and  to 
the  shipping  daily  from  the  observatory. 

Ontario. — For  the  past  four  yeara  the  observatory  has 
struck  its  time-signals  on  the  fire-alarm  bells. 

Pittsburgh. — The  City-hall  clock  is  controlled  from  the 
Alleghany  Observatory,  and  the  fire-alarm  bells  are  struck 
at  noon  and  at  every  third  hour.  Time  is  furnished  to  the 
Pennsylvania  Railway. 

Cmdnnati. — ^The  clock  on  the  City-hall  is  controlled  by 
electric  signals  every  two  seconds,  and  the  fire-alarm  bells 
are  struck  at  noon. 

Cambridge  and  Boston. — For  some  years  the  Harvard 
College  Observatoiy  has  controlled  clocks  in  Boston,  and 
furnished  standard  time  to  some  of  the  railways. 

Albany. — ^It  is  understood  that  the  Dudley  Observatory 
furnishes  time  to  the  city  of  Albany  and  to  the  Hudson 
River  Railway. 

Chicago. — ^Time  is  given  to  the  city  fi'om  the  Dearborn 
Observatory. 

Washington, — ^A  time-ball  is  dropped  daily  (Sundays  ex- 
cepted) at  noon.  Clocks  in  the  city  are  controlled  (on 
Jones's  system)  at  the  Navy  Depaitment,  Sj;ate  Department, 
Treasury  Department,  SignalK)ffi6e,  and  one  is  proposed  for 
ei'ection  at  the  Western  Union  Telegraph  Office.  Daily  (ex- 
cept Sundays)  at  noon  a  signal  is  sent  from  the  observatory 
to  the  Washington  office  of  the  Western  Union  Telegraph 
Company,  and  by  them  distributed  over  such  of  their  wires 
as  may  be  unemployed.  Practically  this  signal  always 
reaches  Philadelphia  and  New  York,  and  Chicago,  Cincin- 
nati, and  St.  Louis  very  often.  The  fire-alarm  bells  are 
struck  at  7  A.M.,  12  AL,  and  6  P.M. 
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GRSAT  BKITAIN, 

Glasgow. — ^The  vire  formerly  owned  by  the  observatory 
lias  been  transferred  to  the  government  telegraphs,  which 
distributes  the  time-signals  to  the  publie  at  vei^  low  rates : 
for  example,  £1  yearly  is  charged  for  a  clock  controlled  with- 
in one  third  of  a  mile  of  the  office,  etc. 

LwerpaoL — A  time-ball  is  dropped  daily  at  1^  visible  to 
the  shipping,  a  time^iin  is  fired  at  the  same  hour  at  the 
Morpeth  Dock  pier-head ;  the  clock  in  the  Victoria  Tower 
(six  dials)  is  controlled,  as  well  as  several  clocks  in  the 
city. 

MKnburgfk — ^A  time-ball,  visible  to  the  shipping  in  the 
Firth,  is  dropped  daily  from  Kelson's  Monument  on  the 
Calton  Hill,  a  gun  is  fired  from  the  Castle,  and  numerous 
docks  are  electrically  controlled,  some  of  them  being  ex* 
posed  fi>r  the  convenience  of  the  public.  Time  is  sent  daily 
to  Dondee. 

Dun  JEeht — At  Lord  Lindsay's  private  observatory  at 
Dun  Echt,  near  Aberdeen,  a  time*gun  is  fired  daily  for  the 
public  convenience. 

Dundee, — Signals  are  received  daily  from  Edinburgh  at 
an  expense  of  £100  per  year,  and  a  time-gun  is  fired  automat- 
ically. 

Deal. — ^A  time-ball  is  dropped  at  1^  from  Greenwich. 

PcrUmoutii  and  Start-Faint — ^Time-balls  (at  1^)  are  pro- 
posed. 

DubKn. — Greenwich  time-signal  is  received  daily  at  10^ 
AM.,  and  distributed;  We  are  not  informed  as  to  de- 
tails. 

jffe{/iisf.-^reenwich  time-ugnal  at  10  A.M. 

Guernsey.—     «  an        a 

iVetoMis^.— -Time-gun  automatically.fired  at  1^  Greenwich 
timcw 

Sunderland.—    "  **  "     *'  " 

Middlea>oro\—  «  «  "     "  '* 

Kendal.—  "  «  **     **  ** 

NbrvncK — Greenwich  time  is  distributed. 

Stockton.—        «  «     "  « 

Worcester.—      "  "     "  " 

Nottingham.—  "  «     «  " 
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Devonport, — ^Time-balls  are  dropped  on  Mount  Wise  at  1** 
and  at  1^  5°^  Greenwich  mean  time. 

Oreenwich. — A  time-ball  is  dropped  daily  at  1  P.M. ;  a 
ball  is  automatically  dropped  at  Deal.  Time-balls  are  pro- 
posed  for  Portsmouth  and  Start-Point.  Hourly  currents 
are  sent  from  the  observatory  to  the  Post-office^  from  which 
they  are  distributed  to  subscribers.  Currents  are  sent  an- 
tomatically  at  10  A.M.  and  1  P.M.,  and  widely  distributed; 
and  almost  daily  signals  are  sent  directly  to  about  600  places, 
including  railway  termini,  and  from  these  places  they  are 
repeated  to  the  lines  radiating  therefrom.  The  system  is 
practically  complete.  

VISIBILITY  OF  STABS  IN  THX  DAT-TINS. 

Dr.  Rudolf  Wolf  communicates  to  the  Philosophical  Society 
of  Zurich  (20th  year,  page  1^9)  a  note  on  the  visibility  of  stars 
in  the  day-time  fi*om  the  bottom  of  deep  wells.  It  appears 
that  Mr.  F.  Carpentier,  of  Zurich,  tried  the  experiment  of 
looking  for  stai-s  in  the  day*time  from  the  bottom  of  a  deep 
well  (ninety  feet),  and  that  he  was  successful.  It  was  done 
when  the  experimenter  was  but  a  lad,  and  although  there  is 
no  doubt  as  to  the  fact,  the  names  of  the  stars  seen  and  the 
particulars  of  the  observation  can  not  be  recovered. 


HBA8UBB  OF  TIMS  BT  HOUB-GLABBSS. 

Dr.  Wolf,  of  Zurich,  having  occasion  to  use  an  hoar-glass 
which  was  intended  to  mark  half-hours,  endeavored  to  deter* 
mine  the  probable  error  of  a  measure  made  by  means  of  this 
instrument.  The  ending  of  the  flow  of  sand  could  be  ob- 
served quite  exactly,  i  «.,  to  within  one  second  of  time ;  the 
mean  of  sixty  trials  gave  him  for  the  time  of  flow  28°^  29.95' 
±5,1\  The  probable  error  of  a  single  observation  was  no 
less  than  4S.9  seconds.  It  thus  appears  that  this  instrument, 
which  was  extensively  used  by  the  ancients,  is  not  a  trust- 
worthy one  for  exact  determinations. 
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B.  TERRESTRIAL  PHYSICS  AND  METEOROLOGY. 

MECHANICAL  THEORY  OF  OCEAN  CUBBENTS. 

The  application  of  mathematics  and  the  laws  of  mechanics 
to  the  theoretical  investigations  of  the  currents  of  the  at- 
mosphere and  the  ocean,  with  which  subject  American  sttH 
dents  have  become  so  familiar  through  the  labors  of  Professor 
Fenel,  has  of  late  years  been  taken  np  quite  energetically 
in  Europe ;  and  to  the  labors  of  Ck>lding9  Peslin,  Everett, 
Thomson,  Hann,  and  others,  we  now  have  to  add  the  some- 
what elementary  memoir  of  Professor  Blazek  on  the  elements 
of  a  mechanical  theory  of  the  ocean  currents,  which  com- 
manication  is,  he  implies,  introductory  to  a  more  extended 
memoir  that  may  be  expected  from  him.  He  considers  that 
every  particle  of  water  is  actuated  by  two  forces — that  of 
gravity  toward  the  centre  of  the  earth,  and  the  centrifugal 
force  due  to  the  daily  rotation  of  the  earth.  The  centrif- 
ugal force  in  and  of  itself  can  produce  no  constant  current, 
since  it  is  in  obedience  to  it  that  the  earth  owes  its  permsr 
nent  ellipsoidal  shape ;  but  if  on  such  an  ellipsoid  the  tem- 
perature in  general  diminishes  toward  the  equator  and  toward 
the  two  poles,  there  results  a  tendency  toward  a  new  dis- 
tribution of  the  mass  of  the  water,  which  therefore  demands 
a  new  figure  of  equilibrium.  The  dense,  cold  waters  of  the 
two  polaor  seas,  therefore,  flow  toward  the  equator,  while  the 
lighter  warm  waters  flow  from  the  equator  toward  either 
pole.  Less  water  flows  from  regions  of  low  temperature  to- 
ward the  regions  of  high  temperature,  and  the  northern  hem- 
isphere sends  to  the  equator  less  cold  water  than  the  southern 
hemisphere.  Consequently,  as  he  demonstrates,  the  centres 
of  all  the  closed  portions  of  the  equatorial  currents  in  all 
oceans  are  found  between  the  35th  and  80th  parallel  of  lati- 
tude. The  centrifugal  force  drives  the  cold  water  toward 
the  equator  and  the  warm  water  toward  the  polar  regions, 
and  in  consequence  of  the  earth's  rotation  these  latitudinal 
currents  are  turned  aside — those  from  the  poles  to  the  west, 
and  those  from  the  equator  to  the  east. — Sitzb*  £1  Bdhm. 
OeselLj  1874, 195. 
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THE  TBMPEBATUBB   OF  THE   SEA« 

Observations  on  the  temperature  of  the  sea  have  been  made 
at  Falmoa thy  England,  continually  since  the  autumn  of  1871. 
It  was  at  first  proposed  to  make  the  observations  about  the 
time  of  high  water  in  Falmouth  harbor,  it  being  thought 
that,  owing  to  the  great  extent  and  depth  of  the  harbor,  the 
influence  of  the  shore  would  not  be  felt  when  the  water  had 
freshly  come  in  from  the  open  sea.  But  it  soon  became  ap- 
parent that  results  obtained  in  the  harbor  and  near  the  shore 
were  worthless.  Experiments  proved  that  differences  of  sev- 
eral degrees  of  temperaturo  existed  within  yery  small  limits 
of  space ;  and  Mr.  Dymond,  by  whom  the  observations  bad 
been  made,  states  that  he  has  reason  to  think  that  ob8e^ 
yations  on  the  temperature  of  the  sea  are,  iu  general,  of  little 
or  no  yalue  unless  they  are  made  from  a  vessel  considerably 
outside  of  low- water  mark.  It  was  therefore  determined,  with- 
in a  few  months  after  the  observations  were  begun,  to  make 
them  in  the  open  sea,  at  distances  yarying  from  half  a  mile 
to  three  or  more  miles  from  the  nearest  land.  During  the 
three  years — 1872,  8,  and  4 — observations  were  made  on  747 
days ;  and  the  mean  of  all  these  readings  is  53.23^,  while 
the  mean  of  the  36  highest  and  36  lowest  monthly  readiogs 
is  53.25^.  The  monthly  range  of  the  sea  temperatures  va- 
ried from  2^  in  March  to  6.5°  in  July.  The  importance  of 
making  similar  investigations  at  other  stations  where  sea  tem- 
peratures are  systematically  observed  is  forcibly  suggested 
by  this  result  of  Mr.  Dymond's  studies,  and  it  is  evidently 
highly  desirable  that  the  light -ships  stationed  along  our 
4M>asts  should  be  utilized,  whenever  possible,  for  the  purpose 
of  observing  sea  temperatures. — Forty-eeoond  Anniuai  Rep. 
Moyal  CormoaU  PoL  Society^  p.  105. 

OBIOIN   OF  yOLCANIC  ASHES. 

Professor  Von  Roth  communicates  to  the  Berlin  Academy 
of  Sciences  an  investigation  into  the  origin  of  the  volcanic 
ashes  that  fell  in  Scandinavia  on  the  29th  and  80th  of  March. 
He  shows  that  these  were  the  product  of  the  gi-eat  volcanic 
outbreak  in  the  eastern  half  of  Iceland  at  Vatna,  as  well  as  in 
the  Dynqu  Mountains. — MonaUber.  JBerlin  Acad,  der  Fim., 
1875,256. 
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ABNORMAL  DBFLBCTIONS  OF  THB  PLVHB-UNS. 

Lientenant  F.  Y.  Greene,  Engineer  Corps,  U.  S.  A.,  has  re- 
cently discussed  the  station-errors  of  the  41  astronomical 
stations  established  on  the  49th  parallel  of  latitude  by  the 
joint  commission  of  English  and  American  engineer  officers, 
for  the  purpose  of  marking  the  boundary-line  between  the 
United  States  and  the  British  possessions.  The  41  stations 
were  all  observed  with  the  zenith  telescope,  and  of  them  19 
were  observed  by  the  English  alone,  and  the  average  prob- 
able error  of  the  final  latitude  of  a  station  was  d=0.088" ;  17 
were  observed  by  the  Americans  alone,  and  the  probable 
error  of  a  station  established  by  them  was  dbO.059''  (76  ob- 
servations) ;  and  5  were  jointly  observed  by  the  two  parties, 
their  independent  results  differing  by  0.28",  0.2'J",  0.07", 0.29 ", 
and  O.Sl"  respectively.  The  various  stations  were  connect- 
ed geodetically  by  the  method  of  tangents  and  offsets ;  and 
the  dilSerence  between  the  astronomical  and  geodetic  de- 
terminations was  assumed  to  be  due  to  abnormal  variations 
in  the  local  directions  of  gravity,  and  was  called  ^^  station- 
error.*' 

Sufficiently  accurate  topographical  work  was  done  to  ena- 
ble 200-feet  contours  to  be  laid  down  on  the  maps.  From 
these  contours  Lieutenant  Greene  has  calculated  A  (see 
table),  which  is  the  deflection  of  the  plumb-line  produced  by 
all  masses  above  the  ground  within  a  radius  of  ten  miles, 
and  B,  which  is  the  deflection  which  would  be  produced  by 
masses  between  ten  and  sixty  miles  distant,  lliis  has  been 
done  with  reference  to  each  of  the  41  stations — ^a  work  of  no 
little  difficulty — and  the  results  are  given  in  the  accompany- 
ing table.  D  is  the  observed  deflection,  and  D— (A+B)  is 
the  outstanding  residual  and  unexplained  deflection.  These 
quantities  for  87  stations  in  the  Ordnance  Survey  of  Great 
Britain  were  D=2.06",  and  D— (A+B)  =  1.35".  From  this 
it  appears  that  for  29  stations  the  abnormal  phenomena  are 
partially  accounted  for  and  in  the  right  direction;  for  12 
stations  the  computed  deflection  is  in  the  wrong  direction. 
The  quantity  D=r2.15''  which  is  to  be  accounted  for  is  about 
the  same  in  magnitude  as  the  mean  error  in  latitude  (2.64") 
found  by  Bessel  from  a  discussion  of  all  the  great  arcs  pre- 
viously measured,  and  goes  to  show  that  the  mean  hetero- 
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geneity  of  large  tracts  of  the  earth's  surface  is  about  the 
same  in  every  part  of  the  earth  itself: 


SUtioos. 

D. 

A.* 

B. 

B-(A+B). 

SUtion  Erion. 
Mean  Parallel =a 

CoiDpated 
Deflections. 
1  to  10  miles. 

Computed  Defleo- 

tlons. 

10  to  «0  miles. 

Unexplained 
Deflections. 

//           // 

// 

II            II 

//           II 

1 

-2.81 

-  .007 

-2.30 

2 

+1.52 

0 

+1.52 

8 

+2.88 

0 

+2.88 

4 

+3.18 

-  .16 

+3.43 

5 

+3.60 

-  .28 

+3.78 

6 

+2.95 

-  .42 

-  .27 

+8.64 

7 

+2.22 

-  .09 

-  .46 

+2.77 

8 

+1.40 

-  .36 

+1.76 

9 

-  .21 

-  .54 

+  .83 

10 

-1.78 

-  .09 

-1.16 

-  .58 

11 

-  ,78 

-  .15 

-  .74 

+  .11 

12 

+  .06 

-  .65 

+  .71 

13 

-  .80 

-  .46 

+  .16 

14 

-1.91 

-  .68 

—1.28 

16 

-2.28 

-  .83 

-1.40 

16 

-  .60 

-  .92 

+  .42 

17 

-  .81 

-1.07 

+  .76 

18 

-  .94 

-  .99 

+  .06 

19 

+1.77 

-  .88 

+2.15 

20 

-1.91 

+  .10 

-2.01 

21 

-  .81 

+  .80 

-1.60 

22 

+  .98 

+  1.60 

-  .62 

23 

-  .76 

+1.90 

-2.66 

24 

+1.54 

+8.29 

-1.76 

26 

+2.00 

+2.16 

-  .16 

26 

+8.65 

+2.8r>t 

+  .70 

27 

+3.03 

+2.80t 

+  .28 

28 

+1.61 

+2.08 

-  .42 

29 

+6.94 

+1.88 

+4.56 

30 

+4.30 

+  .99 

+3.31 

81 

+2.09 

+  .95 

+1.14 

82 

-  .67 

-1.48 

+  .76 

83 

-6.32 

-2.81 

-1.77 

-1.24 

94. • . . . 

-7.95 

-7.26 

-1.37 

+  .62 

85 

-  .67 

-1.04 

+  .87 

86 

-  .52 

-1.00 

+  .48 

87 

-1.17 

? 

88 

-8.42 

? 

88 

-6.09 

? 

40 

-2.42 

? 

41 

-1.00 

? 

S 

48.97"  48.98" 

86.08"  1&82^ 

Means.. 

2.14G" 

1.442" 

*  Tbe  stations  at  which  deflections,  A,  are  not  compnted  were  situated  in  the  midst 
of  plains,  where  the  deflection,  A,  would  not  amount  to  0.4^,  the  uncertainty  of  ths 
determination  of  D. 

t  Canted  to  80  miles. 
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ON  THB  TSllPBBi.TUBE   OF  TBS   MBDITBBBANBAN    8BA  BBAB 

TUB   COAST  OF  ALGBBIA.  . 

Messrs.  Grad  and  HageDmUller,  in  1872,  made  a  series  of 
observations  on  the  temperature  of  the  water,  on  the  occa- 
sion of  a  voyage  along  the  shores  of  Algeria,  and  have  con* 
turned  them  at  three  fixed  stations  since  that  year.  The 
mean  temperature  of  the  surface  through  the  year  is  found 
to  vary  from  18.3°  Centigrade  at  Algiers,  up  to  19.5°  at  Oran ; 
the  extremes  between  winter  and  summer  being  11°  and  18° 
respectively.  Observations  were  made  at  different  depths, 
down  to  four  meters,  at  the  fixed  stations ;  and  by  compari- 
son of  the  Algerine  with  the  Adriatic  measurements,  it  would 
seem  that  the  isothermal  lines  on  the  8ur£ftce  of  the  Mediter- 
ranean bend  toward  the  mouth  of  the  Adriatic  Sea,  where 
the  temperature  is  higher  during  the  winter  and  spring  time. 
jB,  LXXXT.,  292.  


UNDBBGBOUND  TBMPBBATUBBS. 

In  some  notes  on  the  general  facts  relating  to  underground 
temperature,  Mr.  Schott  states  that  the  earth's  solid  crust 
being  hotter  than  the  mean  temperature  of  the  lower  stratum 
of  the  atmosphere  resting  on  its  surface,  heat  is  constantly 
and  very  slowly  passing  outward,  and  strata  of  equal  depth 
would  have  very  nearly  uniform  temperatures  but  for  the 
influence  of  the  irregular  daily  and  annual  variations  of  the 
atmospheric  temperature  i^eceived  by  conduction.    The  depth 
of  the  stratum  of  the  so-called  invariable  temperature  (viz., 
where  the  changes  escape  ordinary  observation,  or  are  less 
than  0.01°  Centigrade)  is  found  about  six  meters  below  the  sui*^ 
face  of  the  ground  in  the  tropics,  and  about  thirty  metera  be- 
low the  surface  in  the  middle  latitudes.    The  depths  at  which 
the  daily  variations  become  imperceptible  are,  for  these  two 
regions  of  the  globe,  respectively  0.8  and  1.3  meters.    These 
nambers,  however,  depend  greatly  upon  the  kind  of  soil  or 
rock  forming  the  surface,  and  differ  considerably  according  to 
the  porosity  of  the  loose  soil.    The  mean  temperature  of  the 
earth's  crust  increases  with  increasing  depth,  and  for  moderate 
depths  the  increase  is  nearly  uniform  at  the  rate  of  1°  Centi- 
grade for  28  meters.    For  greater  depths,  the  descent  neces- 
sary to  produce  an  increase  of  1°  of  temperature  is  greater 
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than  this  figure.  The  depths  at  which  the  daily  and  annual 
variations  respectively  disappear  are  in  the  proportion  of  1 
to  19;  or  as  the  square  roots  of  the  lengths  of  the  periods. 
The  amplitudes  of  the  daily,  annaal,  or  other  periodical 
changes  diminish  in  a  geometrical  ratio  as  the  depths  in- 
crease arithmetically.  The  time  required  for  the  heat  wave 
to  reach  a  depth  of  7.3  meters  at  Edinburgh  is  nearly  rix 
months.  Therefore  the  maximum  temperature  at  this  depth 
is  synchronous  with  the  minimum  temperature  at  the  sur- 
face.  Mr.  Schott  computes,  from  the  best  data  available, 
what  should  be  the  average  invariable  temperature  at  the 
depth  of  220  meters  underneath  Chicago,  corresponding  to 
the  depth  from  which  water  flows  in  a  certain  artesian  welL 
The  actual  temperature  observed  is  only  12.8^  The  com- 
puted temperature  is  16.2^.  The  explanation  of  the  discrep- 
ancy can  not  be  satis&ctorily  given,  unless  observations  are 
made  upon  the  influence  of  the  lake  water,  and  the  actoal 
rate  of  increase  of  temperature  at  that  spot. — Hepart  Sec 
Smithsonian  InstittUion^  1874,  249. 

FORMATION   OF  BASALT  COLUMXS. 

Mr.  Robert  Mallet  republishes  in  full  his  views  on  the 
origin  and  mechanism  of  the  production  of  the  prismatic  or 
columnar  stiiicture  of  basalt.  He  states  that  our  knowledge 
of  the  mechanism  of  the  jointing  of  masses  of  rock  is  still 
very  far  from  being  complete,  but  less  complete  is  our  knowl- 
edge of  that  which  constitutes  the  complicated  systems  of 
joints  shown  in  columnar  basalt.  The  best-known  writers 
are  generally  at  variance  on  this  subject,  although  the  most 
philosophical  views  are  those  that  have  been  defended  by 
Professor  James  Thomson,  now  of  the  University  of  Glas- 
gow. According  to  Mr.  Mallet^s  investigations,  the  primary 
conditions  for  the  production  of  straight  prismatic  structure 
in  basalt  are,  first,  general  homogeneity  of  the  material;  sec- 
ond, a  tolerable  regularity  in  the  general  form  of  the  mass; 
third,  inequality  in  the  rate  of  cooling  in  one  or  more  direc- 
tions. The  more  or  less  horizontal  and  tabular  masses  of 
basalt  as  they  occur  in  nature  are  usually  cooled  most  rapid- 
ly from  their  upper  or  lower  faces ;  or,  if  the  basalt  be  found 
filling  a  dike,  then  the  rapid  cooling  has  taken  place  on 
the  two  opposite  surfaces  of  the  dike.     When,  in  conse* 
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queoce  of  this  cooling,  the  8ui*face  of  the  volame  of  plastic 
Tock  has  aiTived  at  that  temperatore  at  which  its  rigidity 
becomes  sufficient  to  prevent  its  yielding  to  the  contractile 
strains  in  any  way  except  by  its  splitting  up  into  much 
Bmaller  snrfaces  which  can  draw  off  from  contact  with  each 
other,  then  the  principle  of  least  action,  or  that  principle 
which  as  a  universal  law  governs  every  operation  of  nature 
by  which  a  given  effect  is  produced  with  a  minimum  expend- 
itare  of  work,  comes  into  play ;  and  in  consequence  thereof 
the  mass  of  rock  is  split  up,  not  into  triangular  nqr  into 
square  columns,  which  might  otherwise  be  possible,  but  into 
horizontal  prisms.    The  temperature  at  which  various  me- 
taliurgic  slags  and  the  temperature  at  which  actual  lavas 
lose  their  plastic  or  viscous  condition  and  assume  sufficient 
rigidity  to  break,  varies  between  900^  and  600^  Fahr.    The 
prisms  thus  formed,  being  cooler  at  their  extremities  and 
warmer  in  the  middle  of  the  mass,  are  thus  subject  to  strains 
as  the  cooling  process  proceeds  which  break  them  up  into 
shorter  lengths.    These  lengths  slightly  exceed  the  diame* 
ter  of  the  prism  and  the  fracture  separating  two  adjacent 
lengths  must  be  of  a  cup-shaped  form,  as  being  also  the  re- 
Bult  of  the  unequal  temperature  of  the  mass.    In  general,  the 
convexity  of  the  cross-joints  will  point  in  the  reverse  direc- 
tion to  that  in  which  the  wave  of  heat  has  been  transmitted 
from  any  cooling  surface  of  the  mass.    The  regularity  of  the 
shape  of  the  prisms  and  their  joints  will  be  sensibly  affected 
if  there  be  foreign  material  or  empty  cavities  existing  in  the 
mass  of  the  basalt,  since  these  circumstances  affect  the  rate 
of  cooling.     Thus  in  walking  over  the  tops  of  large  pave- 
ments of  basaltic  columns,  such  as  those  exposed  at  the 
Giant's  Causeway  and  elsewhere,  one  sees  places  in  which 
the  hexagonal  form  becomes  irregular,  and  gives  place — 
thongh  for  a  very  small  extent  of  surface — to  quadrangu- 
lar and  other  irregular  forms,  sometimes  even  triangular  or 
wedge-shaped;  but  passing  on  a  short  distance  we  find  these 
rapidly  return  to  the  normal  hexagonal  type.    Curved  or 
bent  prisms  must  also  be  produced  in  consequence  of  those 
forces  that  are  brought  into  play  when  the  bounding  sur- 
faces supporting  the  whole  mass  of  cooling  basalt  are  them- 
selves curved.  —  Philo9ophical  Magcfzine^  Augmt  and  8^ 
tembeTj  1875. 
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SABTHQUAKKS  Df  ITAI.T. 

The  sapplement  to  the  Meteoroiogia  Jbediana  fiir  1874  eon* 
taisfl  a  memoir  by  Serpieri  on  the  earthquake  of  the  12th  of 
March,  1873,ooiiceniiiig  which  the  veteran  Alexis  Perry  nys 
that  it  has  laid  the  fonndation  for  connecting  together  ib  a 
philosophical  manner  all  the  seismic  and  volcanic  phenomena 
of  Italy;  and  crowning  as  it  does  the  well4aiown  labors 
through  so  many  years  of  Serpieri,  it  forms  a  fitting  memoir 
with  which  to  begin  the  Balletin  of  Ynlcanology  in  Italy. 
In  this  memoir  the  author  begins  by  the  study  of  the  signifi- 
cation of  the  records  of  earthquakes  made  by  self-rocordiog 
pendulums.  Self-registering  seismographs  have  been  invented 
by  numerous  Italians,  to  say  nothing  of  those  of  Hopkius, 
Forbes,  Mallet,  and  other  foreigners.  The  most  soooessfal  of 
the  Italian  investigators  in  this  respect  would  seem  to  have 
been  Bertelli,  who,  with  De  Rossi,  has  paid  attention  to  the 
study  of  the  minute,  almost  microscopic  movements  of  the  peo- 
dulnm  which  precede  severe  earthquakes,  and  which  have  been 
studied  by  the  help  of  ninety-four  accurate  observations  st 
as  many  different  stations  as  they  were  reported  to  Serpieri. 
These  were  very  equally  distributed  on  all  sides  of  the  cen- 
tral disturbance,  and  show  that  the  original  shock  was  of  the 
nature  of  a  line  of  fracture  extending  from  near  Florence 
southeastward  about  fidy  miles,  within  which  region  it  seems 
possible  that  several  fractures  may  have  followed  each  other 
in  rapid  succession  over  neighboring  portions  of  territory. 
A  comparison  of  the  observations  made  on  the  12th  of  Mardi, 
1873,  with  those  made  on  the  6th  of  December,  1874,  and  the 
24th  of  February,  187d,  as  calculated  by  De  Rossi  in  his  anal- 
ysis of  the  three  great  Italian  earthquakes,  show  that  in  all 
these  cases  these  transverse  fractures  in  the  terrestrial  crast 
are  succeeded  by  transvei^se  vibrations  in  the  same. — Svpfde^ 
mento  aUa  Meteorologia  ItdUana^  Home^  1876, 56. 

NOCrUBNAL  BABIATION. 

Mr.  Barham,  in  communicating  to  the  Royal  Institution  of 
Oomwall  some  remarks  on  the  surface  temperature  of  the 
earth,  states  that  the  common  estimate  of  the  greatest  cold 
during  the  night  is  derived  from  the  record  of  a  thermometer 
hanging  up  on  a  stand,  or  under  a  shed  or  other  shelter;  yet 
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the  fact  is  patent  to  every  one  that,  when  the  sky  is  clear,  the 
temperature  to  which  vegetables  and  man  and  animals  out 
of  doors  are  exposed  is  from  5°  to  10°  lower  than  that  re- 
corded by  a  sheltered  thermometer ;  and  it  is  just  these  ad« 
ditional  degrees  of  cold,  when  the  ordinary  sheltered  ther- 
mometer hardly  sinks  to  the  freezing-point,  that  destroy 
tender  plants,  and  more  or  less  seriously  injure  others.  The 
difference  between  the  temperature  of  a  sheltered  thermome-; 
ter  and  that  indicated  by  one  partly  exposed  to  radiation 
toward  the  sky  depends,  as  is  well  known,  on  the  cloudiness 
of  the  sky ;  and,  if  the  sky  be  clear,  on  the  quantity  of  invisi- 
ble moisture  in  the  air.  A  series  of  observations  made  for 
ten  years  at  Helston,  by  Mr.  Moyle,  shows  that  in  each  year 
differences  of  d''  to  12°  have  been  observed,  the  exposed  ther- 
mometer being  invariably  the  lower.  At  Pengerrick,  near 
Falmouth,  the  difference  between  the  minimum  thermometer 
lying  out  on  the  grass  and  the  minimum  sheltered  in  an  ordi- 
nary thermometer-screen  sometimes  amounts  to  16°  or  17°. 
The  thermometers  exposed  to  radiation,  and  lying  not  upon 
grass,  bat  upon  other  substances,  such  as  garden-mould,  snow, 
sand,  stone,  and  gravel,  generally  show  slightly  higher  tern* 
peratures  than  those  on  grass.  Their  variations  among  them- 
selves are,  however,  due  to  a  somewhat  complicated  relation 
between  the  conduction  of  heat  from  the  interior  strata  of 
the  earth  and  the  radiative  power  of  the  surface  stratum  it- 
self The  radiative  power  of  sti*aw,  whether  flax,  wheat,  or 
rye,  is  one  of  the  largest  known.  A  bedding  of  straw  is  used, 
as  is  well  known,  in  India  in  the  process  of  forming  ice  dur- 
ing clear  nights.  From  a  series  of  observations  made  for  a 
period  of  eighteen  months  on  garden-loam,  sand,  clay,  and 
peat,  Mr.  Whitley  found  that  garden-loam  showed  a  power 
of  receiving  and  retaining  heat  superior  to  that  of  any  other 
naked  soil.  The  temperature  of  the  peat  was  nearly  equal  to 
the  garden-loam,  although  naturally  wet  and  cold.  Silicious 
sand  did  not  come  up  to  the  expectations  formed  of  it.  Clay 
maintained  a  bad  pre-eminence  for  coldness,  but  improved  by 
good  drainage  in  the  second  year's  observations.  The  effect 
of  a  thin  screen  in  preventing  the  radiation  of  heat  at  night 
ivas  shown  by  some  observations  which  prove  that  a  screen  of 
muslin  does  not  protect  the  thermometer  placed  beneath  it 
flo  well  as  straw  matting.    The  matting  is  surpassed  in  its 
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turn  by  a  trellis -work,  sach  as  is  ordiuarilj  employed  in 
summer-houses.  A  slight  covering  of  straw  is  even  more 
effective  than  such  trellis-work.  In  general,  in  the  climate 
of  Cornwall,  it  may  be  stated  that  in  sharp,  dry,  clear  weath- 
er the  soil  that  is  covered  with  vegetation  will  be  from  6^  to 
10^  warmer  if  it  is  secured  from  the  sky  by  straw  matting,  or 
other  moderately  thick  material,  spread  horizontally  at  the 
height  of  three  or  four  feet  from  the  ground.  Another  ele- 
ment of  greater  moment  in  relation  to  temperature  is  the 
movement  of  the  air.  The  blight  caused  by  a  local  draught 
of  icy  wind  may  be  frequently  traced  in  well-defined  lines  in 
a  gap  in  a  northeastern  hedge  along  the  rows  of  early  plants. 
A  high  wind  will  rob  any  horizontal  screen  of  its  protectiog 
influence,  but  the  placing  of  wattled  hurdles  or  other  effect- 
ive vertical  screens,  about  four  feet  high,  on  the  windward 
side  of  a  tender  crop,  in  rows  twenty  or  thirty  feet  apart, 
must  be  recommended  as  a  preservative  measure,  even  more 
important  than  a  provision  of  horizontal  screens.  An  um- 
brella carried  by  a  person  at  night  serves  at  times  for  protec- 
tion against  some  10°  of  cold,  quite  as  efficiently  as  it  at 
other  times  protects  against  the  snow  and  the  rain. — Jour- 
nal Hoyal  Institution  of  Cornwall,  1874,  111* 

THE  INTERNAL  UEAT  OF  THE  EARTH. 

According  to  Nature,  Professor  Mohr,  of  Bonn,  has  made 
a  very  important  contribution  to  our  knowledge  of  the 
causes  of  the  internal  heat  of  the  earth.  He  starts  with  the 
proposition  that  if  the  interior  is  still  fused,  then,  as  we  ap- 
proach this  furnace,  with  every  increasing  depth  a  less  space 
must  be  necessary  to  produce  the  same  increase  of  heat.  In 
other  words,  the  increase  of  heat  per  hundred  feet  must  be- 
come greater  and  greater  in  proportion  as  we  descend.  This, 
however,  is  directly  opposite  to  the  results  of  the  most  care- 
ful thermometric  measurements,  which  show  that  at  a  depth 
of  five  or  six  thousand  feet  we  come  to  a  region  in  which  tbo 
temperature  ceases  to  increase;  and  even  supposing  large  e^ 
rors  in  these  measurements,  we  must  conclude  that  the  re- 
gion of  constant  temperature  will  be  reached  before  we  de- 
scend to  a  depth  of  fifteen  thousand  feet.  Professor  Mohr 
finds,  from  all  the  facts  available  to  him,  evidence  that  the 
cause  of  the  increase  of  heat  in  the  interior  of  the  earth 
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must  lie  in  the  upper  strata  of  the  earth's  crust ;  and  the 
fluidity  of  the  lava  ejected  from  volcanoes  is  not  a  remnant 
of  the  ancient  incandescence  of  the  earth,  but  is  due  to  a  lo- 
cal evolution  of  heat  caused  by  those  shrinkings  which  have 
always  been  produced  by  the  sea  and  its  action  upon  solid 
rocks.  The  internal  nucleus  of  the  earth  can  lose  but  little 
heat  outward  by  reason  of  the  bad  conductivity  of  rock, 
while,  on  the  other  hand,  in  the  lapse  of  ages  it  must  receive 
and  propagate  uniformly  all  the  heat  due  to  the  shrinkages; 
thus  a  constant  elevated  temperature  must  prevail  in  the  in* 
terior,and  therefore  that  increase  of  heat  which  is  met  with 
every  where  in  the  earth  is  the  result  of  all  preceding  heat 
actions  uniformly  distributed  by  conduction  in  the  interaal 
nucleus  of  the  earth. — 12  A^  XIL,  546. 

OIX  THB  BBLATIONB  BSTWBBN  TEBBBSTBIAL  MAGNBHSM  AND 

THB  AUBOBA. 

It  has  been  suggested  by  LemstrOm  that  terrestrial  mag* 
netism  proper,  althoagh  it  may  exercise  a  direct  action  upon 
those  discharges  of  atmospheric  electricity  which  constitute 
the  aurora,  yet  can  not  contribute  to  the  production  of  the 
aurora,  since  that  must  depend  upon  certain  conditions  of 
the  different  strata  of  air.  The  apex  of  the  auroral  bow  is 
rarely  in  the  direction  of  the  declination  of  the  needle,  and 
the  variations  are  too  great  to  be  explained  as  accidental 
perturbations  in  the  earth's  magnetism.  The  formation  of  the 
auroral  corona  is  generally  supposed  to  be  an  effect  of  per- 
spective ;  but  if  it  were  due  to  this  alone,  the  auroral  rays 
should  appear  to  unite  at  a  very  sharp  angle,  which  is  by  no 
means  the  case ;  and  Lemstr5m  is  inclined  to  believe  that 
one  influence  of  terrestrial  magnetism  is  to  bend  the  auroral 
beams.  In  reference  to  this  point.  Professor  De  la  Rive 
states  that  although  the  formation  of  the  auroral  corona  de- 
pends upon  the  directing  influence  of  the  magnet  upon  the 
electric  currents  which  form  the  auroral  beams,  and  is  not 
a  simple  effect  of  perspective,  it  must  also  depend  upon  the 
direction  of  the  passage  of  the  electric  discharges  through 
the  atmosphere;  a  direction  which  itself  changes  with  a  con- 
dnctibility,  more  or  less  variable,  of  the  different  atmospheric 
strata.  Thus  the  united  effect  of  perspective  and  flexure 
ought  to  give  to  the  rays  a  curvature  and  a  position  which 
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can  not  always  be  the  same.  In  short,  the  electric  din^ 
charges  which  take  place  in  the  polar  regions  between  the 
positive  electricity  of  the  atmosphere  and  the  negative  elec- 
tricity of  the  terrestrial  globe  are  the  essential  and  only 
causes  of  the  formation  of  the  aurora,  whose  existence  is,  in- 
deed, independent  of  that  of  terrestrial  magnetism,  since  the 
latter  only  impaits  to  it  a  certain  direction,  and  in  some  cases 
a  movement.  During  auroras  the  most  numerous  and  the 
most  intense  currents  of  terrestrial  magnetism  flow  from  the 
north  to  the  south ;  but  occasionally  they  are  observed  flow- 
ing from  the  south  to  the  north.  These  latter,  according  to 
Lemstrdm,  are  currents  of  induction ;  an  opinion  in  which 
De  la  Rive  agrees. — JR^ort  of  Sec  ojf' /Smithsonian  In^itur 
tionfor  1874, 234.  

ON  THB  POWEB  OF  LEAVES  TO  ABSORB  AND  BADIATB   HEAT. 

The  power  of  leaves  to  radiate  heat  has  been  investigated 
by  Maquenne,  who  has  for  this  purpose  employed  the  Leslie 
cube,  one  of  whose  faces  was  blackiened  and  the  other  cov- 
ered with  the  leaves  to  be  studied.  The  temperature  of  the 
water  in  the  cube  did  not  exceed  40^  Centigrade,  so  that  the 
mechanical  structure  of  the  leaves  was  unaltered.  Of  eight 
plants  whose  leaves  were  examined,  the  radiative  powers  av- 
eraged from  ninety-one  to  ninety-seven,  that  of  the  blackened 
face  of  the  cube  being  one  hundred.  And  it  may  be  assumed 
that  the  radiative  power  is  on  the  average  ninety-flve  for  all 
of  these  leaves,  and  possibly  for  most  others.  On  the  other 
hand,  the  absorptive  powers  of  the  leaves  were  observed  by 
covering  one  of  the  two  faces  of  a  thermopile  with  lamp- 
black, the  other  with  the  leaf  in  question,  and  exposing  these 
successively  to  a  warm  piece  of  blackened  wood.  The  ab- 
sorptive powers  of  these  leaves  varied,  as  before,  from  ninety- 
four  to  ninety-seven,  the  average  being  ninety-five ;  and  it 
was  concluded  that  for  obscure  heat,  (1)  the  emissive  *and 
absorptive  powera  were  sensibly  equal ;  (2)  they  are  nearly 
equal  to  that  of  lampblack;  and,  finally,  the  determination  of 
the  quantity  of  dew  which  is  deposited  upon  plants  ought  to 
be  made  by  means  of  blackened  pluviometers,  orwith  gauges 
covered  with  some  substance  having  a  very  considerable  ra- 
diative power.  If  this  were  done,  we  probably  should  be 
able  to  explain  the  discrepancy  which  exists  when  we  com- 
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pare  the  qnantity  of  water  evaporated  by  the  cultivated  soil 
with  that  which  has  been  fttmished  to  it  by  the  rain.  This 
excess  could,  in  fact,  only  be  accounted  for  in  great  part 
by  the  dew  which  covers  the  plants  every  clear  night — 6  B, 
LXXX.,  1367.  

ON  THS  TEMPS&ATUSS  OF  THfi   SOIL* 

The  Messrs.  Becquerel  have  recently  made  a  report  to  the 
Paris  Academy  of  Sciences  on  the  results  of  observations 
made  in  1874  by  means  of  a  thermo-electric  apparatus  on  the 
temperature  of  the  soil  at  various  depths,  from  forty  meters 
up  to  the  surface.  The  observations  have  been  made  many 
times  a  day,  but  only  those  made  at  six  and  nine  A.M.,  and 
three  P.M.,  come  now  into  conmderation.  From  a  depth  of 
one  hundred  and  ten  feet  up  to  a  depth  of  eighty-five  feet 
the  temperature  was  sensibly  constant  throughout  the  year. 
Even  at  fifty  feet  the  variations  were  barely  perceptible,  al- 
though at  this  depth  the  efiect  of  the  penetration  of  surface 
water  into  the  soil  is  ordinarily  quite  sensible.  The  effect 
of  a  covering  of  grass,  as  compared  with  that  of  a  barren 
soil,  becomes  quite  perceptible  at  the  depth  of  twenty  inches, 
where  it  is  found  that  the  covei'ed  soil  experiences  much  less 
violent  changes  of  temperature  than  a  sandy  or  barren  soil ; 
80  that  even  from  six  o'clock  in  the  morning  to  three  o'clock 
in  the  afternoon  the  protected  soil  is  warmer  than  the  bar* 
ren  soiL 

In  the  interest  of  terrestrial  physics,  it  is  to  be  hoped  that 
we  shall  be  able  to  establish  at  still  greater  depths  a  similar 
Becquerel  apparatus,  in  order  to  discover  at  what  point  the 
temperature  of  the  solid  eaith  experiences,  or  ceases  to  ex- 
perience, any  changes  in  a  long  interval  of  time,  whether  in 
conseqaence  of  slow  cooling,  of  earthquakes,  or  of  internal 
changea — 6  J9,  LXXX.,  773. 

IKFLUBHrCB    OF  FORESTS  ON  WAXES-FLOW  AND  ATMOSPHERIC 

MOISTURE. 

In  order  to  contribute  something  to  the  controversy  with 
regard  to  the  influence  of  forests  upon  atmospheric  moisture, 
Fautrat  states  that  he  has  conducted  certain  observations  in 
the  royal  forests  of  Hallette.  He  first  measured  the  quan- 
tity of  rain  both  above  and  below  the  foliage  of  the  trees^ 
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and  endeavored  to  take  account  of  the  evaporation.  He 
finds  that  soil  covered  with  foi^ests  receives  six  tenths  of  the 
whole  quantity  of  rain  that  falls,  the  foliage  of  the  trees  hav- 
ing intercepted  four  tenths.  The  fajgrometric  observations 
show  that  there  is  always  in  the  neighborhood  of  the  forests 
a  greater  quantity  of  atmospheric  vapor  than  in  the  neigh- 
borhood of  cleared  lands ;  and  this  envelope  of  moisture  is 
beneficial  to  the  neighboring  cultivated  lands,  as  it  flows  oat 
upon  them  during  the  night-time  when  such  lands  are  cooled 
by  nocturnal  radiation,  and  the  moisture  is  precipitated  upon 
them  as  dew.— 6  i?,  LXXX.,  206. 

CHANGES  IN  THE   EABTH's   AXIS   OF  BOTATION. 

The  excellent  investigation  of  Dr.  Nyr^n  upon  the  latitude 
of  Poulkova  and  its  apparent  variability  was  briefly  noticed 
by  us  at  the  time  of  its  appearance ;  but  the  essay  itself  hav- 
ing recently  come  to  hand,  we  will  not  forbear  to  mention 
that  he  has  therein  quoted  numerous  examples  of  the  results 
found  by  many  astronomera,  all  tending  to  show  changes, 
and,  in  general,-  diminutions  in  the  latitudes  of  the  observa- 
tories of  £urope.  The  special  results  for  Poulkova,  as  de- 
duced from  the  observations  of  Petera,  Gyld^n,  Nyr^n,  and 
W.  Struve,  would  lead  us  to  conclude  that  there  is  even 
some  probability  that  the  -variability  of  the  latitude  of  this 
observatory  may  be  an  apparent  one  only,  and  be  due  rather 
to  some  slight  error  in  the  adopted  value  of  the  precession  and 
nutation.  The  definitive  determination  of  this  point  dan  prob- 
ably only  be  reached  by  observations  conducted  uniformly 
at  all  seasons  of  the  year  through  a  number  of  years.-— iV^rdn, 
Die  Fdhdhe  von  Pidkowa. 


HETEOBOLOGY  IN  GERMANY. 

The  German  Seewai*te,  at  Hamburg,  now  under  the  gen- 
eral direction  of  the  Imperial  Hydrographic  Office,  has  in  a 
recent  circular  announced  the  further  extension  of  its  work. 
The  firat  article  relating  to  its  organization  being  now  in 
course  of  execution,  in  accordance  with  which  it  has  proceed- 
ed to  develop  the  system  of  observations  and  reports  for 
ocean  vessels,  and  has  also  established  complete  collections 
of  charts  and  works  relating  to  navigation,  whose  use  is  fiee 
to  all  vessels  in  the  various  German  ports,  the  office  has  now 
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proceeded  to  carry  out  the  third  section  of  its  work,  viz.,  the 
collection  of  weather  reports  from  stations  in  the  interior  of 
the  continent  of  Europe  and  the  issue  of  storm  warnings. 
The  object  of  the  Seewarte  is  to  study  meteorology  on  a 
grand  scale  by  means  of  simultaneous  observations,  and  to 
thereby  investigate  the  movements  of  the  atmosphere  as  a 
whole  instead  of  merely  studying  climatology.  There  will 
therefore  be  established  seven  first-class  observing  stations 
on  the  German  coasts,  with  self-recording  barometera  and  an- 
emometers..   At  these  observations  are  made  at  8  A.M.,  12  M., 

4  and  8  P.M.,  two  of  which  are  telegraphed  daily  to  Ham- 
burg. A  large  number  of  minor  coast  stations  are  also  oc- 
cupied, and  two  completely  equipped  stations  are  supported 
by  the  Navy  Department.  In  the  interior  of  the  German 
kingdom  there  are  to  be  sixteen  stations,  which  will,  it  is 
hoped,  be  supplied  by  volunteers  from  among  the  numerous 
amateur  and  professional  meteorologists  of  Germany.  The 
hours  of  telegraphic  observation  will  be  7  A.M.,  local  time, 
from  April  1st  to  September  30th,  and  8  A.M.  from  October 
1st  to  March  Slst  It  seems  that  the  telegraph  offices  are 
generally  opened  at  8  A.M.,  and  this  arrangement  of  hours 
has  long  been  used  by  France,  Sweden,  and  Norway.  On 
the  other  hand,  in  England,  Holland,  and  Denmark  8  A.M. 
is  adopted  uniformly  throughout  the  year,  while  7  A.M.  is 
uniformly  adopted  by  Austria  and  Russia. —  Circulars  of  July 

5  and  S^tember  20  of  Hamburg  Seewarte. 

MBTEOBOLOGY   OF  THE   SIBBEN-OEBIROE. 

The  greater  part  of  the  little  pamphlet  of  communications 
published  by  the  Sieben-Gebirge  Natural  History  Society  is 
taken  ap  with  an  account  of  the  meteorology  of  that  portion 
of  Germany.  Seven  stations  are  occupied  in  the  neighbor* 
hood  of  these  mountains ;  their  altitudes  vary  from  200  to 
700  meters.  It  appears  from  these  records  that  throughout 
the  year  1878  unusual  warmth  and  dryness  were  experienced. 
The  annual  means  of  temperature  at  all  the  stations  exceed- 
ed the  normal  means  by  very  considerable  quantities,  while 
the  annual  total  rainfall  was  every  where  less  than  the  nor- 
mal fall  Vegetation  was  remarkably  forward  in  the  spring- 
time, and  uninjured  by  unfavorable  weather  through  the 
summer. —  VerhandL  Sieben-Oebirge  Verein^  1876. 
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METEOBOLOGT   OF  CANADA. 

In  a  recent  volume  of  ^^  Magnetic  and  Meteorological  Ob- 
servations from  1841  to  1871,"  Professor  Kingston  gives  first 
the  magnetic  results  of  observations  made  at  Toronto,  which 
may  be  divided  into  three  principal  groups,  viz.,  embracing 
the  years  1840  to  1848, 1853  to  1862,  and  1863  to  1871.  For 
the  latter  gi*oup  tables  of  the  daily  observations  are  given, 
while  for  the  former  group  only  summaries,  condensed  from 
the  full  publication  of  General  Sabine,  are  given.  The  sec- 
ond portion  of  the  volume  is  taken  up  with  meteorological 
observations,  and  may  be  divided  into  two  sections,  the  sec- 
ond of  which  contains  tables  of  daily  means  for  the  period 
from  1863  to  1871,  and  the  first  section  more  general  tables 
for  the  earlier  periods,  together  with  general  formulie  repre- 
senting the  results  of  the  discussion  of  the  entire  thirty  years 
of  observations.  These  discussions  have  been  entered  into 
with  somewhat  unusual  minuteness,  giving  us  the  most 
thorough  discussion  of  the  climatology  that  we  possess  for 
any  point  in  America,  and  more  complete  than  most  of  the 
similar  discussions  to  which  European  observations  have 
been  subjected.  

THE  METEOBOLOGT  OP  MOUNT  WASHINGTON. 

Dr.  Hellman  has  contributed  to  our  knowledge  of  the  me- 
teorology of  the  upper  regions  of  the  atmosphere  by  a  care- 
ful discussion  of  the  obsei*vations  made  by  the  Army  Signal- 
office  on  the  summit  and  at  the  foot  of  Mount  Washing- 
ton in  1872.  He  finds  that,  as  in  Switzerland,  the  extreme 
maximum  temperatures  are  attained  later  in  the  day,  and 
the  minimum  earlier,  at  the  summit  than  at  the  foot  of  the 
mountain.  The  mean  daily  range  of  temperature  at  the 
summit  is  2.5°  Centigrade,  at  the  lower  station  6.5^  The 
average  decrease  of  temperature  for  the  month  of  May  is  0.07^ 
for  every  one  hundred  meters  of  ascent,  a  result  that  agrees 
closely  with  that  found  by  Hann  to  prevail  on  the  average 
throughout  Central  Europe.  The  diminution  of  temperature 
with  ascent  varies,  of  course,  with  the  direction  of  the  wind. 
It  is  most  rapid  with  the  northwest,  and  least  rapid  with  the 
southeast  winds,  and  is  evidently  much  more  truly  a  local 
than  a  general  physical  law,  as  has  indeed  already  been 
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ghowD  by  Hann,  Moho,  and  others.  In  general,  the  difference 
of  temperature  between  the  upper  and  lower  stations  is 
greater  in  clear  than  in  cloudy  weather. — ZeiUchrift  fOr 
Meteoroiogiey  Vienna^  X.,  296. 

KETEOBOLOQT  IN  THS  17tH  CENTUBY. 

Caspari  gives,  in  the  Hevue  Maritime  e^  Cohniak,  an  in> 
teresting  review  of  a  work  published  at  the  Hague  by  Ylacq 
in  1663.  The  work  in  question  is  by  Yossins,  ^'De  Motn 
Marium  et  Yentorum."  In  this  book  the  theory  of  the  tides 
takes  an  important  place,  and  after  it  the  winds  are  treated 
npon  in  a  manner  showing  the  state  of  physics  and  chemis- 
try in  that  century.  The  fable  of  the  four  elements  is  re- 
jected by  Yossius ;  the  air  is.  considered  by  him  as  being 
simply  rarefied  water,  the  principal  source  of  which  is  found 
in  the  ocean.  In  reference  to  atmospheric  theorems,  the 
author  indicates  that  observation  has  shown  to  him  a  re- 
markable correlation  between  the  movements  of  the  barome- 
ter and  the  gusts  of  wind.  '^  For,"  says  Yossius,  ''  if  the 
barometer  is  low  and  tends  to  rise,  the  danger  is  past.  It  is 
when  it  is  very  high  that  we  know,  on  seeing  it  fall,  that  the 
tempest  is  coming.  The  amplitude  of  the  movements  of  the 
mercury  is  in  proportion  to  the  violence  of  the  wind.''  Our 
author,  therefore,  at  so  early  a  date  as  this,  proposed  to  em- 
ploy the  barometer  on  board  of  a  vessel  for  the  prediction 
of  the  weather.  In  1660,  Otto  von  Gnerioke  had  remarked 
that  a  considerable  barometrical  depression  corresponded 
generally  with  an  atmospheric  disturbance ;  but  the  invent- 
or of  the  air-pump  did  not  thoroughly  understand  the  theory 
of  the  movements  of  this  instrument ;  and  we  are  forced  to 
believe  that  practically  Isaac  Yossius  should  have  the  credit 
of  first  formulating  this  useful  law,  viz.,  that  it  is  the  di- 
rection of  the  movements  at  any  instant,  and  not  the  simple 
readings  of  the  height  of  the  barometer,  which  should  guide 
us  in  our  predictions  of  the  weather. — Hevue  Maritime  et 
Coloniakj  1876, 830.  

THE  BSSI8TANCS   OF  THE  AIB  TO  THS  MOVEMENTS  07 

PBOJECrriLES. 

An  important  subject  in  artillery  practice  is  the  resistance 
of  the  air  to  the  movement  of  the  projectile— a  question  that 

T>2 


82       ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

is  alfio  equally  of  interest  in  the  study  of  the  movements 
of  aerolites.  M.  Helie  has  concluded,  from  experiments 
made  by  him,  that  this  resistance  can  be  explained  by  the 
very  simple  formula,  r=axv-s-*y  where  t;  is  the  velocity 
of  the  projectile,  and  a  and  b  are  constants  that  vary  with 
the  difference  of  the  projectiles.  This  formula  holds  good 
only  between  velocities  of  from  1000  to  1500  feet  per  sec- 
ond. The  values  of  these  constants  have  been  determined 
by  Helie  for  four  different  kinds  of  projectiles ;  and  for  great 
range  of  velocities  the  agreement  between  the  measured  and 
the  computed  velocities  is  remarkably  close. — Itevue  Man- 
time  €t  GoUmiaky  1875, 339. 

INDICATIONS  OF  SPBINQ. 

Mr.  Southwell  recently  read  before  the  Norfolk  and  Nor- 
wich Naturalists'  Society  of  England  a  review  of  the  circum- 
stances attending  the  publication  of  Mr.  Marsham's  ^  In- 
dications of  Spring."  It  seems  that  this  work,  which  was 
published  in  the  last  century,  was  based  upon  observations 
which  were  begun  to  be  made  in  1786  by  Robert  Marsbam 
at  Stratton,  Strawliss  Hall,  near  Norwich.  These  observa- 
tions were  continued  by  Mr.  Marsham  throughout  his  life. 
The  results  of  the  fii*st  fifty  years  of  observations  were  com- 
municated by  him  in  1780  to  the  Royal  Society.  Mr.  Mar^ 
sham  died  in  1797;  but  his  series  of  observations  were  con- 
tinued by  his  son  Robert  down  to  the  year  1815.  In  1836 
the  record  was  taken  up  by  the  thii-d  Robert,  and  has  con- 
tinued without  interruption  until  the  present  time.  This 
series  of  observations,  extending  over  nearly  one  hundred 
and  fifly  years,  relate  principally  to  the  phenomena  that 
would  naturally  be  noticed  by  an  observant  naturalist ;  and 
the  manuscript  is  replete  with  the  roost  interesting  particu- 
lars as  to  the  progress  of  tree  planting  and  growth,  treat- 
ment of  trees,  periodic  measurement  thereof,  etc.  The  eai^ 
liest  appearances  of  the  birds  common  to  that  section  of  the 
country  are  quite  regularly  mentioned.  Each  year  begins 
with  a  review  of  the  order  month  by  month,  compiled  from 
notes,  and  a  daily  register  of  the  natural-history  phenomena, 
interspersed  with  many  valuable  observations,  and  a  table 
of  the  prevailing  winds.  It  is  often  said  in  England  that 
our  old-fashioned  winters  have  departed,  and  that  the  springs 
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have  become  later.  The  ''Indications,"  as  they  extend  over 
snch  a  long  period,  and  have  been  kept  so  nearly  in  the  same 
spot,  offer  a  good  opportunity  of  testing  if  such  be  the  case. 
To  this  end  Mr.  Southwell  states  that  he  has  taken  the  aver- 
age days  of  the  occurrence  of  twenty-five  different  phenome- 
na,  which  were  fully  observed  during  the  ten  years  1764  to 
1774.  He  then  did  the  same  with  the  ten  years  1864  to 
1874.  The  result  showed  that  the  springs  are  now  nine 
days  earlier  than  they  were  a  hundred  years  ago;  nor  does 
it  seem  probable  that  this  difference  is  due  to  any  fault  in 
observing,  though  it  possibly  may  be  partly  due  to  improved 
drainage  and  cultivation. — TranMCtioiu  Norfolk  and  Nor- 
toieh  naturalists*  Society^  II.,  81. 

ON  BASOMBTBIC  FSJSSfiUKB  IN   EUBOPB. 

The  great  work  of  Bnchan  on  the  distribution  of  baro- 
metric pressure  throughout  the  globe,  and  the  recent  work 
of  Rikatcheff,  which  is  especially  confined  to  the  distribution 
of  atmospheric  pressure  in  Europe  and  Siberia,  are  now  sup- 
plemented by  a  memoir  by  Buys  Ballot,  who  publishes,  in 
the  second  part  of  his  Jaarboek  for  1870,  a  second  edition 
of  his  memoir  on  the  annual  variation  of  pressure  in  Europe. 
The  first  edition  of  this  work,  which  appeared  in  1860,  af- 
forded the  fonndation  by  means  of  which  meteorologists  for 
many  years  have  been  able  to  ascertain  when  the  pressure 
existing  at  a  given  place  on  any  day  was  above  or  below  its 
normal  value.  His  present  memoir  is  of  much  greater  ex- 
tent, and  gives,  of  courae,  the  results  of  many  additional 
years  of  observations.  It  gives  the  monthly,  annual,  and 
decennial  barometric  means  for  one  hundred  and  sixteen 
stations. — Zeitschrift  far  Meteorologies  Vienna^  X.,  324. 

A   BBMABKABLB  SHOWBR  OF  DUST. 

On  the  80th  of  March  last  Mr.  Nordenskjold  telegraphed 
firom  Stockholm  that  a  vitreous  fibrous  gray  powder  fell 
with  snow  there  during  the  night ;  and  again,  on  the  same 
night,  in  Norway,  Dr.  Kara  observed  the  same  phenomenon 
over  an  extensive  region.  The  powder  that  fell  on  this  oc- 
casion having  been  submitted  to  Daubr6e  for  examination, 
he  states  that,  by  means  of  the  microscope,  he  recognizes  it 
as  composed  of  fragments  of  pumice-stone ;  but,  on  chemical 
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analysis,  other  substances  could  be  foand  in  sensible  amonnt. 
He  concludes  that  the  powder  is  undoubtedly  of  volcanic 
origin ;  and  its  great  resemblance  to  the  powdered  pumice- 
stone  found  in  Iceland  points  to  that  island  as  its  origin.  In 
the  course  of  his  remarks,  alluding  to  other  showers  of  pow- 
der, Daubr6e  quotes  as  an  instance  the  ashes  from  the  bum* 
ing  of  the  city  of  Chicago,  which  fell  on  the  Azores  the 
fourth  day  after  the  commencement  of  that  catastrophe; 
which  we  allude  to  here  in  order  that  we  may  state  that  for 
weeks  before  and  after  the  great  fire  in  Chicago  in  1872  great 
areas  of  forest  and  prairie  land,  both  in  the  United  States 
and  in  the  Britbh  possessions,  were  on  fire;  the  smoke  and 
the  ashes  from  which  fires  were  inextricably  commingled  in 
the  atmosphere  with  the  smoke  of  Chicago ;  and  we  should 
deem  it  in  the  highest  degree  improper  to  say  that  the  ashes 
of  Chicago  were  landed  in  the  Ascites. — 6  jB,  LXXX.,  994. 

fayb's  thbobt  of  stobms. 

The  Annuaire  for  1875,  of  the  Bureau  of  Longitudes,  PariSi 
contains  a  memoir  by  Faye,  entitled  a  defense  of  the  law 
of  storms,  in  which  he  seems  to  advance  certain  theories 
of  his  own  in  order  to  defend  views  long  since  enun- 
ciated by  Redfield,  Piddington,  and  Reid.  The  novel  views 
introduced  by  Faye,  and  suggested  to  him  first,  as  he  says, 
by  his  studies  upon  the  solar  phenomena,  have  been  met  by 
some  criticisms  of  Peslin,  who  states  that  '^  the  vortioose 
movement  of  the  air  in  severe  storms,  which  is  needed  in  the 
new  theory  as  well  as  in  others  that  have  been  broached  at 
different  times,  allows  of  a  better  representation  of  the  direc- 
tion of  the  winds  at  the  surface  of  the  earth  than  is  furnish- 
ed by  the  circular  theories."  The  constancy  with  which  all 
storms  upon  each  hemisphere  circulate  in  the  same  direction 
is  due  to  the  rotation  of  the  earth,  according  to  all  other 
theories,  while  Faye  advances  the  remarkable  explanation 
that  *'  it  results  from  this,  viz.,  that  in  strongly  curved  cur- 
rents the  velocity  steadily  diminishes  as  we  pass  transverse- 
ly from  the  concave  to  the  convex  side  of  the  current."  Li 
regard  to  the  formation  of  rain  in  connection  with  extensive 
storms,  Faye  says  that "  in  the  air  the  temperature  diminish- 
es decidedly  as  we  ascend.  Now  the  moisture  of  the  air  is 
susceptible  of  condensation  oftentimes  by  a  very  moderate 
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diminution  of  temperatare.  When,  then,  the  cold  air  of  the 
upper  regions  is  carried  down  little  by  little  in  its  wbirliDg 
movement  into  the  lower  and  moister  strata,  it  canses  all 
aboat  it  the  formation  of  slight  fog.  This  latter,  like  an  ex- 
terior enyelope  or  veil,  renders  visible  thereby  the  contour 
of  the  mass  of  cold  air.  Doubtless  the  air  in  its  descent,  be- 
ing snbjected  to  compression,  is  warmed  up  somewhat,  but 
it  most  remain  always  colder  than  the  surrounding  air,  and 
the  envelope  of  fog  will  be  produced  as  long  as  its  tempera- 
ture remains  below  the  dew-point  of  the  general  mass  of 
air."  To  this  view  Peslin  objects  that,  ^according  to  the 
general  mechanical  theory  of  heat,  the  increasing  pressure  to 
whioh  the  mass  of  air  is  subjected  as  it  is  brought  lower  and 
lower  into  the  atmosphere,  ought  to  cause  it  to  be,  at  any 
moment,  warmer  than  the  surrounding  air,  and  that  it  ought, 
therefore,  to  be  always  impossible  for  such  descending  cold 
air  to  condense  the  vapor  of  the  atmosphere  with  which  it 
comes  in  contact"  Faye  states  that  the  views  of  Peslin  in 
tbia  latter  regai^  are  not  new  to  him,  having  been  explicitly 
elaborated  by  Espy,  and  by  the  Commission  of  the  French 
Academy  that  in  1641  made  a  formal  report  on  Espy's  theo- 
ries ;  and  he  had  fully  considei-ed  this  objection  before  he 
wrote  his  recent  memoir,  which  has  attracted  so  much  at- 
tention, and  that  the  truth  of  his  own  view  will  appear  if,  in- 
stead of  confining  ourselves  to  theory  only,  we  combine 
therewith  the  observation  of  what  actually  takes  place  in 
nature.— 6  J9,  LXXX.,  658. 

OK  THJS  AMMOKIA  IN  THB  ATHOSPHSKB. 

Schldsing,  in  a  memoir  on  the  presence  of  ammonia  in  the 
atmosphere,  states  that  the  origin  of  this  substance  is  to  be 
looked  for  in  the  action  of  atmospheric  electricity  on  the  ni- 
trogen and  in  the  emanations  from  the  soil,  although  it  is 
doabtfhl  whether  the  latter  can  be  a  very  efficient  cause.  The 
direct  assimilation  of  gaseous  nitrogen  by  plants,  and  the  emis- 
sion of  ammonia,  is  no  longer  admissible.  The  entire  process 
is  a  sort  of  circulation.  Nitric  acid  is  produced  by  the  elec- 
trical reactions  in  the  atmosphere,  and  arrives  sooner  or  later 
in  the  ocean.  There,  after  having  passed  into  combination 
with  sea- water  and  its  salts,  it  is  converted  into  ammonia, 
and  now  the  nitrogen  compound  is  in  a  form  fit  for  difiusion. 
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It  passes  into  the  atmosphere,  and,  moving  with  it,  comes  like 
carbonic-acid  gas  into  the  neighborhood  of  plants  deprived 
of  locomotion,  to  whose  nutrition  it  contiibntes.  There  it  is 
fixed  in  its  travels,  falls  to  the  ground  in  decayed  vegetable 
matters,  foiTus  arable  land,  and  i-enders  the  soil  fertila  The 
ocean,  therefore,  is  to  be  considered  as  the  main  I'eservoir  of 
nitrogenous  compounds,  and  is,  through  the  cuiTents  of  the 
atmosphere,  the  regulator  of  the  annual  distribution  of  nitro- 
gen over  the  continents. — 6  J9,  LXXX.,  175. 

FATB's  THEOBY   of  STOBHfi. 

In  his  debate  with  M.  Peslin,  Faye  has  stated  some  of  the 
features  of  his  views  in  regard  to  atmospheric  storms  as  fol- 
lows :  First,  cyclones,  hnnicanes,  typhoons,  tornadoes,  and 
waterspouts  are  phenomena  of  one  and  the  same  mechanical 
nature,  and  to  all  of  which  the  same  general  explanatory 
theory  will  apply.  Second,  since  the  eye  can  embrace  the 
two  latter  phenomena  in  their  totality,  while  the  other  three 
classes  of  storms  are  spread  over  too  vast  an  extent  of  terri- 
tory for  any  one  observer  to  seize  all  their  features  directly, 
therefore  we  ought  at  first  to  begin  our  disenssion  and  in- 
vestigation with  the  consideration  of  tornadoes  and  wate^ 
spouts,  at  least  if  we  desire  to  base  our  conclusions  apon 
facts  only.  Third,  the  greater  pait  of  meteorologists  attrib- 
ute these  phenomena  to  a  vertical  aspiration,  whose  existence 
they  gratuitously  assume  at  the  commencement  of  their  in- 
vestigation. Under  certain  statical  conditions  of  the  atmos- 
phere this  aspiration  can,  according  to  them,  develop  me- 
chanical effects  of  astonishing  power.  According  to  them 
the  gyration  which  is  so  characteristic  of  these  storms  is 
only  an  incidental  matter,  resulting  simply  ftx>m  the  reaction 
of  the  ground  upon  the  horizontal  currents,  that  ground  be- 
ing animated  by  its  slow  daily  rotation.  This  reaction,  which 
changes  by  only  40°  the  direction  of  the  lower  trade-windB 
in  their  long  course,  is  made  to  describe  many  circumferences 
in  the  space  of  a  few  yards  and  in  the  interval  of  a  few  sec- 
onds, in  the  course  of  these  pretended  horizontal  currents, 
whose  existence  not  a  single  observer  has  as  yet  noticed. 
According  to  the  theorists,  these  latter  converge  violently 
from  all  sides  towai*d  the  lower  orifice  of  the  waterspout  oi" 
the  tornado,  in  order  then  to  spring  vertically  through  tbi« 
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narrov  orifice  up  to  the  region  of  the  clouds  under  the  form 
of  a  colamn,  surrounded  by  vapora  condensed  by  cooling,  and 
spreading  as  they  ascend.    Fourth,  on  the  contrary,  I  sub- 
mit that  the  common  origin  of  all  these  phenomena  is  found 
in  the  upper  currents,  whose  power  and  directions  are  clear- 
ly fibown  to  our  eyes  by  the  clouds,  and  not  in  the  lower 
strata,  where  an  almost  perfect  calm  continually  reigns. 
Not,  of  course,  that  a  calm  reigns  at  the  precise  spot  where 
the  waterspout  exists  at  any  moment,  but  all  about  it 
Upon  this  capital  point,  so  easy  to  demonstrate,  so  frequent- 
ly denied  by  ob8ervei*s,  and  which  lends  so  much  to  the  so- 
lution, all  the  witnesses  are  agreed.    This  does  not  pi-event 
the  aspiration  theorists  from  placing  violent  curi*ents,  like 
immovable  layers,  around  the  heart  of  this  perfect  calm, 
which  the  waterspout  or  the  tornado  does  not  disturb  for  an 
instant  in  its  rapid  course.     Never  have  we  seen  in  science 
a  similar  disregard  of  fieu^s;  a  strange  indifference  which  is 
explained  only  by  the  influence  of  a  very  ancient  and  very 
extended  prejudice,  whose  history  I  have  traced  in  the  An- 
nuaire  for  1875,  and  which  has  caused  meteorologists  to  re- 
place facts  by  theories  upon  the  stability  or  instability  of  at- 
mospheric equilibrium. — 6  J?,  LXXX.,  660. 

THB  EFFECT  OF  MOVEMENT  OF  THE  AIB  ON  THE  BABOMBTEB. 

M.  Faye  having  stated  in  his  defense  of  the  law  of 
storms  that  the  barometer  does  not  measure  the  weight  of 
the  atmosphere  above  us,  but  that  its  indications  are  to  be 
interpreted  by  dynamical  and  not  statical  pnnciples,  this 
idea  has  been  made  by  Montigny  the  subject  of  a  commu- 
nication to  the  Belgian  Academy,  on  the  different  pressures 
exerted  by  the  air  upon  the  barometer,  according  as  it  is  in 
movement  or  quiet,  and  upon  the  estimation  by  means  of 
the  barometer  of  altifUdes  in  balloon  ascensions.  Montigny 
has  communicated  some  five  or  six  memoirs  on  the  relation 
between  the  height  of  the  barometer  and  the  pressure  of  the 
wind.  Among  them  is  a  series  of  interesting  determinations 
of  the  height  of. a  point  in  the  cathedral  of  Anvers,by  means 
of  barometric  observations  taken  under  very  varied  influ- 
ences as  regards  the  direction  and  velocity  of  the  wind. 
These  observations  had  especially  as  their  object  to  show 
that  the  law  of  diminution  of  pressure  is  not  the  same  when 
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the  air  is  ia  movement  as  when  it  is  at  rest.  Barometrio 
measures  made  in  the  tower  of  the  cathedral  at  Anyers  when 
the  air  was  calm  gave  results  sensibly  accordant  with  the 
true  height  as  measured  by  the  leveL  On  the  other  hand, 
measurements  made  when  the  west  wind  prevailed  gave  re- 
sults too  high,  and  those  made  when  the  east  wind  prevailed 
gave  results  too  low,  the  difference  being  fourteen  feet.  It 
does  not  appear,  however,  that  Montigny  has  taken  account 
of  the  relative  directions  between  the  wind  and  the  open- 
ing of  the  windows  and  doors  of  the  room  in  which  he  was 
placed — ^a  point  which,  as  is  well' known  from  recent  investi- 
gations, is  of  the  highest  importance  if  so  great  accuracy 
would  be  attained.  —  Btdl,  Acad,  de  Bdffique^  BntxeUei^ 
1876, 820.  

OK  THE  ACCUBACY  OF  THB  ANSBOID  BABOMBTXS. 

The  increasing  accuracy  of  the  aneroid  barometers  as  man- 
ufactured by  the  best  makera,  and  the  numerous  applications 
of  this  instrument  to  the  determination  of  altitudes,  have  led 
to  several  excellent  investigations  into  the  errora  and  relia- 
bility of  the  instrument,  among  which  one  of  the  best  is  due 
to  6.  Grassi,  recently  published  in  the  supplement  to  the  Me" 
teorologia  ItaliaruL  The  first  instrument  examined  by  him 
was  made  by  Casella,  of  London,  which  was  compared  with 
an  excellent  siphon-barometer.  Subsequently  a  number  of 
others,  some  of  them  made  by  different  makers,  were  ob- 
tained, and  subjected  to  the  same  course  of  investigation. 
Grassi  summarized  his  results  as  follows :  First,  aneroids  that 
are  subject  to  great  variations  of  pressure  need  coiTections 
which  have  a  regular  progression,  and  are  generally  of  very 
similar  form.  Second,  each  aneroid  must  have  its  own  proper 
corrections.  Third,  there  exist  pressures  for  which  the  cor- 
rections are  nearly  constant.  Fourth,  there  exist  other  press- 
ures at  which  the  corrections  experience  sudden  changes, 
sometimes  an  increase,  sometimes  a  decrease.  Fifth,  if  the 
corrections  ara  plotted  as  curves,  the  ascending  or  descend- 
ing portions  of  these  will  be  sensibly  parallel.  Sixth,  sudden 
jumps  are  in  a  positive  direction  if  the  preceding  period  is 
one  of  increasing  coirection,  and  vice  versa;  the  jumps  are 
negative  if  the  preceding  period  is  one  of  diminishing  cor- 
rection.   Seventh,  the  magnitude  of  a  sudden  jump  is  pro- 
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portional  to  the  extent  of  the  period  that  precedes  it. — Sup- 
pUmento  aUa  Meteoroiogia  ItcUiOj  Bome^  1875, 28. 

THB    SIMULTANEOUS   XXI8TBNCB   07   DXTPSBSNT   CURBBKTS 

OF  AIB. 

The  exact  knowledge  of  the  presence  of  several  currents 
of  air  in  the  atmosphere  around  us  is  of  so  great  importance 
to  meteorology  that  we  record  here  the  observations  made 
by  Chapelas  in  France.  On  the  30th  of  April,  at  noon,  he 
observed  a  clear  sky  with  a  feeble  northeast  wind.  At  two 
o'clock  P.M.  a  slight  thread  of  drms  was  seen  moving  rap- 
idly from  the  west-southwest  or  southwest,  the  surface  wind 
remaining  still  northeast.  On  the  first  of  May  both  wind 
and  clouds  moved  from  the  southwest  at  ten  o'clock  A.M. ; 
and  at  one  thirty  P.M.  a  strong  storm,  followed  at  night  by 
clouds  and  wind  from  the  northwest.  On  the  second  of  May 
at  seven  P.M.  there  appeared  a  balloon  driven  by  a  wind 
from  the  west-northwest  to  the  northeast,  while  at  the  sur- 
face of  the  eaith  it  was  quite  calm.  The  balloon  descending 
in  the  Luxembourg  quickly,  when  it  arrived  at  an  altitude 
of  about  one  hundred  and  fifty  feet  met  a  current  diamet- 
rically opposed  to  that  which  it  had  experienced  above,  and 
was  earned  by  it  toward  the  southeast. — 6  ^,LXXX.,  1176. 

ON  THE  LAWS  OF  CYCLONES. 

The  distinguished  astronomer,  Faye,  of  Paris,  having  been 
led  from  his  study  of  solar  spots  to  investigate  the  subject 
of  terrestrial  storms,  has  developed  numerous  novel  views, 
which  will  be  found  fully  noticed  elsewhere,  and  has  lately 
applied  these  views  to  the  study  of  the  hurricane  of  Febru- 
ary 25, 1860,  in  the  Indian  Ocean.  In  this  hurricane  some 
forty  vessels  were  destroyed,  and  their  loss  is  attributed  by 
him  in  great  part  to  implicit  confidence  of  the  navigators  in 
the  Iaws  for  avoiding  the  centimes  of  hurricanes  that  have 
hitherto  been  promulgated.  It  is  well  known  that  Mr.  Mel- 
drum,  by  studying  this  same  storm,  was  led  to  certain  modi- 
fications of  the  ordinary  hurricane  laws,  but  Faye  difiers 
widely  from  his  conclusions.  Similarly  Captain  Ansart  pro- 
posed to  reject  the  circular  theory  of  cyclones,  and  to  sub- 
stitute ellipses  for  the  spirals  of  Mr.  Meldmra.  By  referring 
to  the  original  observations,  so  far  as  they  are  available  for 
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the  study  of  this  storm,  Faye  concludes  that  it  is  necessary 
to  take  account  of  the  trade-winds  in  enunciating  the  laws 
of  those  storms  which  occur  in  the  regions  of  those  winds; 
and  he  proposes  the  following  practical  conclusions  which  he 
would  submit  to  navigators : 

*^  In  order  to  determine  the  position  of  the  centre  of  a 
cyclone  in  the  region  of  the  trade-winds,  if  the  observer  finds 
himself  within  its  borders  in  the  semicircle  exposed  to  the 
winds,  he  ought  to  apply  the  ordinary  rules,  not  to  the  wind 
that  he  experiences,  but  to  that  wind  which,  conjoined  with 
the  known  trade-wind  of  that  region,  would  give  as  its  re- 
sultant the  wind  actually  observed  by  him,  both  in  direction 
and  force.  If  we  obtain  graphically  two  distinct  determi- 
nations of  the  centre,  we  can,  if  there  is  occasion  to  do  so, 
correct  this  first  approximation  by  introducing  therein  the 
velocity  of  translation  of  the  centre  of  the  cyclone  or  of  the 
vessel."— 6  JB,  LXXXL,  64. 

DIBTBIBUTION  OF  ATMOSPHERIC  PRES6UBB. 

One  of  the  roost  important  meteorological  publications  of 
the  year  consists  in  that  by  Rikatcheif  on  the  distribution  of 
atmospheric  pressure  in  European  Russia.  Having  access  to 
all  the  original  documents,  and  having  himself  visited  many 
Russian  stations  in  order  to  secure  perfect  accuracy  of  instru- 
ments, Rikatcheff  has  been  in  a  favorable  position  to  give  us 
the  very  valuable  memoir  which  he  has  succeeded  in  com- 
piling. The  results  of  his  work  are  given  in  the  shape  of  a 
series  of  tables  and  chaits,  showing  the  distribution  of  pi'ess- 
ure  throughout  Russia  and  the  neighboring  countries.  In 
concluding  his  work,  he  says  that  there  are  still  wanting  the 
necessary  data  in  order  to  use  some  half-dozen  stations  for 
which  observations  are  at  hand.  But,  apart  from  these,  the 
charts  of  isobara  which  he  gives  represent  very  approxi- 
mately the  distribution  of  pressure  for  each  month  and  for 
the  whole  year.  According  to  these,  by  simple  interpolation, 
the  mean  height  of  the  barometer  ibr  any  given  point  of 
Eastern  Russia  can  be  obtained  with  an  accuracy  of  about 
one  millimeter;  and  for  Western  Russia  with  an  accuracy  of 
one  fifth  of  a  millimeter.  There  is  no  successful  attempt  at 
an  explanation  of  the  low  barometer  in  Northern  Europe,  and 
the  author  appears  to  be  quite  in  ignorance  of  the  theoretical 
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works  of  Ferrel  on  this  subject. — Vienna  ZeUsehrift  far  Me- 
teorologie^  1 875, 290.  

TBB   BUROPSJLN  DBOUGHT  OF    1875. 

The  period  of  great  drought,  which  lasted  from  February 
to  April,  1875,  in  Europe,  has  been  treated  of  by  M.  Lan- 
caster, aid  at  the  Royal  Observatory  of  Brussels,  who  states 
that  this  period  merits  our  attention.  The  rainfall  during 
these  three  months  has  never,  since  1833,  been  so  small  as 
during  this  year.  The  mean  of  the  forty-two  years  of  obser- 
vations at  Brussels  gives  for  the  three  months  144  millime- 
ters, while  the  height  for  1875  is  only  46  millimeters,  or  less 
than  one  third  of  the  normal  height.  The  pressure  of  the  air 
has  generally  been  high.  The  temperature  has  been  subject 
to  considerable  variations,  having  been  on  the  whole  slightly 
below  the  average.  The  wind  has  presented  the  most  inter- 
esting phenomena ;  the  predominance  of  northern  currents 
daring  March  and  April  is  especially  remarkable.  The 
drought  extended  even  to  the  middle  of  June,  although  by 
that  time  a  little  water  had  fallen. — BuUet,  Acad.  May.  de 
Belgiqtie,  1876.  

glaiahbb'b  obsbbvations  of  moistubb  in  thb  atmosphbbb. 

In  the  annual  memoir  at  the  opening  of  the  Gymnasium  at 
Sondershausen,  the  Director,  Dr.  Kieser,  in  an  essay  on  the 
moisture  in  the  atmosphere,  states  that  he  has  carefully  com- 
puted the  extensive  series  of  observations  made  by  Glaisher 
in  reference  to  the  absolute  and  relative  humidity  at  differ- 
ent altitudes.  His  results  are  presented  in  tables,  showing 
the  state  of  the  atmosphere  at  every  one  hundred  meters 
from  the  earth's  surface  up  to  a  height  of  six  thousand  me- 
ters. He  concludes,  firsts  that  it  is  demonstrated  that  the 
absolute  humidity  diminishes  with  the  altitude,  althoagh  ex- 
ceptions are  not  uncommon ;  second,  that  therefore  the  sur- 
faces imagined  to  be  drawn  through  the  atmosphere  defining 
the  regions  of  equal  qaantities  of  vapor  have  a  wave  shape, 
depending  upon  purely  local  circumstances ;  third,  the  quan- 
tity of  vapor  is  different  at  the  same  altitude  in  different 
months;  fourth,  the  density  of  the  vapor  diminishes  much 
more  quickly  than  the  density  of  the  air  as  we  ascend.  Thus 
the  density  at  five  thousand  meters  is  about  half  of  that  at 
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the  surface  of  the  earth,  "while  the  quantity  of  moistare  at 
that  altitude  is,  during  August,  from  a  foui*th  to  a  fifth,  in 
September  an  eighth,  and  in  April  less  than  a  tenth  of  that 
observed  at  the  surface  of  the  earth ;  fifth,  at  altitudes  of  bix 
or  seven  thousand  meters  the  absolute  humidity  is  very  sniall 
throughout  the  year,  and  less  than  one  grain  of  vapor  is  to  be 
credited  to  every  cubic  meter  of  air;  but  at  the  greatest 
altitudes  that  have  been  reached  there  has  been  found  no 
perfectly  dry  air.  Thus  the  relative  humidity  increases  as 
we  ascend  from  the  earth's  surface  until  we  reach  the^level 
of  complete  saturation,  but  above  the  clouds  the  diminution 
of  relative  humidity  diminishes  suddenly.  The  ordinary 
condition  of  the  atmosphei^  appears  to  be  that  of  sucoessife 
layers  of  moist  and  dry  air.  —  OymiioHal  JVogratnmey  Son^ 
derahausenj  1874,  

ON  THE  RAINFALL  AND  SYAPOBATION  IN  INDIA. 

In  a  memoir  by  A  R.  Binnie  on  the  Magpur  water^works, 
he  gives  some  details  with  reference  to  the  rainfall  and  the 
drainage  at  Magpur.  This  city  is  situated  in  latitude  21° 
north,  longitude  79^  east,  at  an  elevation  of  about  1000  feet 
above  the  sea-level.  The  average  rainfall  for  the  nineteen 
years  from  1851  to  1878  was  40.7  inches,  of  which  37.5  inches 
fell  during  the  monsoon  months  from  June  to  the  middle  of 
October.  Although  the  general  fluctuation  of  rainfall  in 
India  is  similar  to  that  in  other  parts  of  the  world,  yet  it  has 
certain  well-marked  peculianties,  the  first  of  which  is  that 
the  greater  part  of  the  annual  rainfall  is  confined  to  a  fev 
months  during  the  southwest  or  southeast  monsoons;  eeo- 
ond,  the  greater  part  of  the  year  is  almost  rainless;  and,  third, 
during  the  wet  months  the  rainfall  is  much  moi*e  intense  than 
in  temperate  countries.  In  the  most  violent  showers  that 
have  been  noticed  in  that  place  the  rain  fell  at  the  rate  of 
4.7  inches  per  hour.  To  determine  the  quantity  evaporated 
fi*om  the  surface  of  the  ground  is  a  matter  of  difBculty;  bat 
Mr.  Binnie  attempted,  by  careful  observation  of  the  level  of 
the  water  in  the  receiving^basin  during  the  dry  season,  SQ^ 
by  comparing  the  result  with  the  existing  meteorological 
circumstances,  to  estimate  the  amount.  During  that  penod 
in  which  no  water  ran  into  the  basin,  the  quantity  in  the 
latter  diminished,  in  242  days,  to  the  extent  of  seven  &ei 
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The  diminution  varied  from  0.045  to  0.024  of  a  foot  per  day. 
The  flnctoation  of  the  rainfall  year  by  year  is  quite  large, 
and  so  distributed  that  on  the  average  sixteen  periods  of 
great  and  little  rainfall  may  be  anticipated  in  every  hundred 
years.  Since  it  has  been,  during  the  past  few  years,  suggested 
that  the  periods  of  fluctuation  of  the  spots  on  the  sun's  disk 
bear  a  relation  to  the  fluctuations  of  rainfall,  similar  to  those 
which  have  been  demonstrated  in  the  case  of  terrestrial  mag- 
netism, Mr.  Binnie  has  sought  to  test  the  truth  of  this  state- 
ment by  making  a  comparison  between  the  fluctuations  of 
the  rainfall  at  fourteen  places  and  the  solar-spot  periods  from 
Schawbe's  observations;  but  no  satisfactory  result  or  accu- 
rate deductions  could  be  drawn  from  this  test^ — Jintmal  Ith 
$tUution  OivU  Engineera. 

ON  THE  THBOEY  OF  HAIU 

Kenou  having  proposed  some  objections  to  the  theory  of 
the  formation  of  hail  which  Faye  has  recently  had  occasion 
to  develop  in  connection  with  his  theories  relating  to  storms, 
he  has  replied  to  Benou,  to  the  e^ct  that  hailstones  are,  in 
general,  formed  by  successive  accretions  of  coatings  of  ice, 
which  latter  are  due  to  the  cooling  of  the  air  to  a  point  be- 
low its  dew-point  and  below  the  freesing-point.  Admitting 
that  the  nucleus  may  have  a  very  low  temperature,  the  same, 
viz.,  as  that  of  cirrus  clouds,  it  is  easy  to  see  that  in  virtue 
of  this  low  temperature  it  will  congeal  around  it  a  thin  layer 
of  transparent  ice,  and  that,  if  the  physical  and  mechanical 
conditions  where  it  is  remain  the  same,  the  hailstone  will  be 
kept  at  a  temperature  in  the  neighborhood  of  the  freesing- 
point,  and  will,  by  the  consolidation  of  the  thin  envelope  and 
evolution  of  heat,  no  longer  continue  to  grow,  but  need  again 
to  be  cooled.  The  thickness  of  the  shell  thus  formed  afler 
any  one  exposure  to  the  moist  air  can  not  exceed  one  twelfth 
of  the  diameter  of  the  nucleus. — 6  B,  LXXXI.,  513. 


BAINFALL  OP  BOHEMIA. 

Among  the  recent  monographs  upon  meteorological  spe- 
daltiee,  we  notice  a  memoir  by  Professor  Studnicke,  read 
before  the  Bohemian  Scientific  Association  of  Prague,  on  the 
rainfall  of  Bohemia.  The  climatology  of  Bohemia  has  been 
most  exhaustively  investigated  by  Kreil  in  his  work  of  that 
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title,  published  in  1865 ;  but  in  the  matter  of  rainfall  Stnd- 
nicke  has  had  special  opportunities  which  have  enabled  him, 
to  say  nothing  of  the  lapse  of  the  past  ten  years,  to  present 
the  I'ullest  particulars  and  material.  Thirty-eight  stations 
were  indeed  represented  in  the  memoir  of  Sonklar  on  the 
hyetography  of  Austria ;  he  was,  however,  unable,  even  with 
this'  number  of  stations,  to  properly  represent  the  southeast- 
ern portion  of  Bohemia.  The  gaps  that  were  necessarily 
found  in  Sonklar's  and  Kreil's  works  have  been  filled  up  by 
Studnicke,  who  was  three  years  ago  put  in  charge  of  the 
meteorological  section  of  the  committee  for  the  scientific 
survey  of  Bohemia,  and  who  has  been  instrumental  in  adding 
about  fifty  new  stations  to  those  already  existing.  Especial 
study  was  made  in  the  neighborhood  of  Prague,  where  four 
new  stations  were  established,  in  order  to  elucidate  the  dif- 
ferences in  the  records  of  the  older  observations. — Sitsib.  K 
BOhm.  GeseUschaJty  1874, 62. 

HOISTUJi^  IN  THS  ATMOSPHERE. 

Marie  Davy  states  that  there  is  kept  in  active  service  in 
the  meteorological  observatory  at  Mont-souris  a  collection 
of  apparatus  for  investigating,  in  a  general  way,  certain 
physical  problems  of  the  atmosphere,  especially  the  quantity 
of  aqueous  vapor  contained  therein.  The  apparatus  consists 
principally  of  a  large  telescope,  with  silvered  objective  and  a 
photometric  ocular.  This  ocular  consists  of  a  Foucault  po- 
larizing prism,  behind  which  is  placed  a  double-refi^actiog  an- 
alyzer movable  about  the  centre  of  a  graduated  circle.  By 
the  use  of  this  apparatus  we  measure  the  ratio  of  the  intensi- 
ty of  the  light  given  from  the  sun,  and  from  any  part  of  the 
atmosphere  in  its  immediate  neighborhood;  this  ratio  varies 
with  the  state  of  the  sky.  A  similar  operation  would  give 
the  measure  of  the  apparent  intensity  of  the  solar  spots.  A 
second  telescope  of  smaller  dimensions  is  mounted  equatori- 
ally.  Its  objective  is  uncovered,  and  its  ocular  is  similar  to 
the  preceding.  A  disk  of  white  enamel  is  fired  horizontally 
on  a  pillar ;  at  the  side  of  the  disk  is  found  a  smaller  one  o( 
copper,  which  projects  its  shadow  upon  the  enameled  disk 
when  illuminated  by  the  sun.  This  shaded  circle  is  then 
only  lighted  by  the  diffused  light  of  the  sky,  while  the  neigh- 
boring parts  receive  also  the  direct  rays  of  the  sun.    The 
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telescope  pi-eviously  described,  or  the  photometer,  gives  then 
the  ratio  of  the  intensity  of  the  two  lights.  Some  white  disks 
with  black  centres  placed  at  various  distances  give  with  pre- 
cision the  degree  of  transparency  of  the  air  in  day-time.  The 
transparency  of  the  sky  daring  the  night  can  also  be  found 
by  the  same  instrument;  but  the  results  differ  according  as 
the  moon  is  or  is  not  above  the  horizon.  The  thermo-electric 
actinometer  of  Dessaine  has  also  been  modified  in  its  appli- 
cations by  Mari^  Davy.  The  cyanometer  of  Arago  is  also 
made  use  of. — Btdletin  Menauel  ObservcUoire  de  Mont  SourUy 
1876, 129.  

THE  OBSEBVATIOK  OF  POLAR  BANDS. 

The  Wochetuchrifty  published  for  so  many  yeare  by  Dr. 
Heis,  of  Mttnster,  has  lately  been  transferred  to  the  editorship 
of  Dr.  Herman  J.  Klein,  of  Cologne,  well  known  to  lovers  of 
astronomy  by  his  numerous  popular  essays.  In  bis  hands  its 
interest  will  not  fail  of  being  maintained.  Two  recent  arti- 
cles by  him  are  especially  worthy  of  notice,  one  on  the  im- 
portance of  observations  of  that  form  of  clouds  ordinanly 
known  as  polar  bands,  which  have  acquired  a  new  interest 
owing  to  the  observations  and  theories  of  Prestel  and  Hil- 
debrandsson.  In  another  article  Dr.  Klein  calls  attention  to 
the  project  long  since  made  by  Dr.  Falb  of  using  the  aste- 
roids as  a  medium  for  determining  the  brightness  of  the 
faintest  fixed  stars. — KleMs  Wochenwhrift^  1876. 


TDCB  OF  SETnKG  SBLF-&BOISTBBING  INSTBUKBNT& 

In  the  report  of  the  meteorological  section  of  the  Leices- 
ter Literary  and  Philosophical  Society,  we  learn  that  the  time 
of  setting  the  self-registering  instruments  has  been  altered 
from  9  A.M.  to  9  P.M.  This  alteration  has  been  made  in 
consequence  of  the  recommendation  of  the  Vienna  Congress, 
which  has  been  adopted  by  the  official  and  by  all  the  princi- 
pal private  observatories  of  England.  A  new  and  more  com- 
plete graphic  method  has  also  been  adopted  for  displaying 
the  daily  readings  of  the  meteorological  instruments.  By 
this  method  a  whole  month's  daily  readings  are  now  exhib- 
ited in  tabular  form  on  a  single  sheet. — Leicester  IMerary 
and  Philosophical  Soeiety^s  JR^ort,  1875. 
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ON  THE  WET  AND  DBT  BULB  THBBMOMBTEB. 

One  of  the  most  serious  defects  in  the  use  of  the  August 
Psychrometer,  or  the  wet  and  dry  bulb  thermometer,  is  due 
to  the  fact  that  the  i*adiation  from  surrounding  objects  af- 
fects the  covered  thermometer  quite  differently  from  its  ef- 
fect upon  the  naked.  In  order  to  remedy  this  defect,  Over- 
beck,  of  Batavia,  proposes  to  place  the  instrument  within  a 
shelter  formed  of  thin  upright  sheets  of  metal,  so  that  the 
direct  rays  of  the  sun  can  not  strike  the  instrument  Metal 
has  some  advantages  over  the  wooden  screens  usually  em- 
ployed.— lydschrijt  Voor  Nederlandsch  Indie,  BataviOj  1874, 
120.  

PBBIODIGITT  OF  THE  AUBOBA. 

Professor  Fritz,  whose  great  catalogue  of  all  known  auro- 
ras was  published  in  1873,  has  recently  communicated  to  the 
Natural  History  Society  of  Zurich  an  investigation  into  the 
relative  periodicity  of  auroras  and  solar  spots.  He  finds  the 
differences  between  the  years  of  greatest  auroral  and  sun- 
spot  frequency  are  sometimes  positive  and  sometimes  nega- 
tive; but  in  general  the  maximum  of  the  auroras  occurs  seven 
tenths  of  a  year  after  the  maximum  of  sun-spots,  while  the 
minimum  of  auroras  occur  three  tenths  of  a  year  before  the 
minimum  of  the  sun-spots.  These  differences,  however^  are 
too  uncertain  to  be  spoken  of  as  a  definite  law.  As  i*egarda 
the  greater  period  of  65  years,  he  concludes  that  for  the 
present  we  can  not  improve  upon  the  determination  made 
by  himself  in  1865,  when  he  showed  that  this  periodicity 
could  be  best  represented  by  assuming  that  it  coincided  with 
five  of  Wolfs  11-year  periods,  or  56.55  years.  He  considers 
it  also  probable  that  there  is  a  still  longer  period  of  222 
years  in  auroras,  which,  of  course,  we  are  unable  to  detect 
in  the  solar  spots  for  want  of  observations. —  Vienna  ZeU- 
echHftfOr  Meteorologiey  X,  31 7. 

THE  NEW  PHYSICAL  OBSBBVATOBY  NEAB  ST.  PBTBBSBURG. 

Dr.  Wild,  of  St.  Petersburg,  Director  of  the  Physical  Cen- 
tral  Observatory,  gives  an  account  of  the  establishment  near 
St.  Petersburg,  at  the  well*known  summer  resort  Pavloak^  of 
an  auxiliary  observatory,  at  which  it  is  hoped  numerous  in* 
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restigatioDS  may  be  carried  on  which  could  not  be  brought 
to  successful  conclusion  at  the  central  office  in  St.  Petersburg. 
This  new  physical  observatory  consists  of  a  principal  stone 
building,  with  a  high  tower  for  anemometrio  observations, 
and  contains  physical,  chemical,  and  photometric  observato- 
ries, workshops,  etc.  A  magnetic  apparatus  of  the  most 
complete  nature  is  established  in  a  subterranean  cellar  room. 
Dwellings  for  the  officials  will  also  be  erected.  The  entire 
cost  will  not  be  far  from  one  hundred  thousand  dollars  in 
gold«  The  erection  of  the  new  building  will  begin  in  the 
spring  of  1876.  The  annual  appropriation  for  the  institution 
will  amount  to  thirteen  thousand  dollars,  while  the  similar 
appropriation  for  the  central  institution  at  St.  Petersburg, 
which  amounts  to  thirty-six  thousand  dollars,  will  not  be  di- 
minished, in  order  that  it  may  carry  on  to  completion  the 
great  works  already  begun. — Vienna  ZieiUchrift  fUr  Mete^ 
wologie^  X.,  293.  

THE  HUBBICANB   OF  SEPTEMBEB   9TH  TO    17tH,  1876. 

The  hurricane  of  September  9th  to  17th  is  described  in  the 
MontMy  Weather  Review  of  the  Army  Signal-office  as  one  of 
the  most  violent  that  has  occurred  since  the  establishment 
of  the  Weather  Bureau.  It  was  first  observed  in  latitude 
13^  north,  longitude  17°  east  from  Washington,  and  appears 
to  have  originated  to  the  east  of  Barbadoes.  Passing  thence 
toward  the  west-northwest,  its  path  curved  around,  striking 
the  coast  of  Texas,  whence  it  moved  toward  the  northeast 
until  it  disappeared  in  latitude  38°  north,  longitude  6°  east 
On  the  14th  the  rooming  reports  announced  that  the  centra 
of  the  storm  had  already  passed  to  the  westward  of  Key 
West  and  Havana.  Very  perfect  records  of  the  changes  in 
the  barometer  and  winds  have  been  preserved  at  the  Galves- 
ton and  Indianola  stations,  at  which  place  it  was  at  its  height 
on  the  16th  and  17th.  The  lowest  barometers  were,  at  Gal- 
veston 29.04,  and  Indianola  28.90.  The  maximum  velocity 
of  the  wind  at  Galveston  was  sixty  miles  per  hour,  from  the 
southwest  and  west.  The  maximum  at  Indianola  was  eighty- 
^ght  miles  per  hour,  from  the  northeast,  as  registered  by  the 
anemometer.  This  instrnment  having  however  been  de- 
stroyed by  the  continued  gale,  it  was  estimated  that  the  ve- 
locity subsequently  attained  one  hundred  miles  per  hour. 

E 
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The  extreme  severity  of  the  storm  seems  to  have  beeo  felt  on 
the  coast  of  Texas.  In  its  subsequent  coni'se  it  extended 
over  a  larger  area,  and  seems  to  have  produced  heavy  gales 
on  the  Jersey  coast,  and  to  have  had  some  connection  with 
the  violent  storms  which  prevailed  on  the  North  Atlantic 
Ocean  to  the  north  of  Great  Britain  from  the  26th  to  the 
20th  of  September.  The  heavy  rains  that  accompanied  the 
storm  during  its  prevalence  over  the  Gulf  of  Mexico  contrib- 
uted to  the  large  excess  of  precipitation  which  prevailed  in 
the  Gulf  States  for  the  month  of  September. — Monthly  Weathr 
er  Heviewfor  September,  1875. 

THE   DIBECXION  OF  CIBBUS  CLOUDS. 

The  movement  of  the  cirrus  clouds  has  been  the  subject  of 
study  by  Hildebrandsson,  of  Upsala,  who  hopes  thereby  to 
deduce  some  results  relative  to  the  ascending  and  descend- 
ing movements  of  the  atmosphere  above  the  regions  of  high 
and  low  barometer.  The  observations  of  Clement  Ley  show 
that  the  cirrus  clouds  move  from  areas  of  minimum  toward 
areas  of  maximum  pressure,  and  Hildebi-andsson  has  endeav- 
ored to  extend  this  interesting  generalization  over  a  wider 
field.  He  states,  in  fact,  that  a  general  study  of  the  clouds 
over  the  whole  of  Europe  shows  him  that  while  the  air  on  the 
eaith's  suiface  moves  in  spiral  curves,  inward,  toward  low 
barometer,  the  air  at  a  high  altitude  simultaneously  moves 
outward.  The  upper  winds,  therefore,  constantly  make  an 
angle  toward  the  right  with  the  lower  winds.  This  de- 
monstration was  in  1871  also  made  by  Abbe  for  the  United 
States,  and  may  probably  now  be  considered  as  a  general 
rule,  applicable  throughout  the  world.  It  is  important  to 
notice  that  the  same  conclusion  was  arrived  at  deductively 
by  Ferrel  in  1857,  and  is  fairly  stated  in  his  great  work  on 
the  motions  of  bodies  on  the  earth's  surface. 


THE  TEMPEBATUBB  OF  THE  EABTH. 

The  interest  which  attaches  to  careful  observations  of  the 
temperature  of  the  earth  suggests  that  the  apparatus  which 
is  used  in  Germany  should  be  better  known  in  this  country, 
in  order  that,  when  practicable,  it  may  be  introduced  here. 
The  following  is  a  description  of  it  as  used  by  observers  in 
Hungary.    In  its  general  outlines  it  does  not  differ  from  that 
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recommended  by  Lament.  It  consists  principally  of  a  rect- 
aogalar  tube  buried  permanently  in  the  earth,  within  which 
five  rectangular  prisms  of  wood  are  placed,  one  above  the 
other,  at  different  depths  in  the  groand,  and  which,  by  a  sim- 
ple arrangement,  can  be  easily  and  quickly  drawn  up.  Each 
of  these  tubes  contains  a  thermometer,  and  there  is  a  hole  in 
the  side  of  the  main  tube,  opposite  to  the  bulb  of  the  ther- 
mometer, where  the  wood-work  is  cut  away,  and  the  opening 
closed  by  a  plate  of  thin  sheet  copper,  whose  temperature 
may  be  presumed  to  be  the  same  as  that  of  the  adjacent 
ground.  The  depths  at  which  the  thermometers'  bulbs  re- 
main  are  4,  8, 12, 16,  and  20  feet.  Schenzl,  as  the  rasult  of 
observations  made  during  eight  years,  finds  that  the  time 
required  for  heat  to  penetrate  to  a  depth  of  one  meter  is,  on 
the  average,  21  days.  

THB   INTENSITY  OP  TWILIGHT. 

Mr.  Williams,  a  student  of  the  Massachusetts  Institute  of 
Technology,  has  made  some  observations  to  determine  the 
quantity  of  light  reflected  during  the  hours  of  twilight,  when 
the  sun  is  at  different  distances  below  the  horizon.  The  pho- 
tometer employed  was  a  slight  modification  of  the  Bnnsen 
photometer.  The  illuminated  disk  was  exposed  on  one  side 
to  the  light  from  a  standard  candle,  and  on  the  other  side  to 
the  light  admitted  from  the  sky. — I^oceedinga  Am.  Acad. 
Arts  and  SdeneeSy  1875, 421. 

ON  TBS  QUANTITY  OF  LIGHT  BSFLBCTSD  BY  THB  8KY  IN  THE 

DAYTOfB. 

The  quantity  of  light  reflected  by  the  sky  at  any  given 
distance  from  the  sua  has  long  been  a  subject  of  meteoro- 
logical observation,  the  first  rude  attempt  at  its  measurement 
being  made  by  the  use  of  Saussure's  cyanometer.  Some  elab- 
orate investigations  have  been  pursued  for  a  long  time  at 
the  Mont-souris  Observatory.  An  interesting  investigation 
of  the  question  by  a  simple  photometric  apparatus  has  re« 
cently  been  published  by  Crosby  as  a  student  under  Profess- 
or Pickering  of  the  Institute  of  Technology  at  Boston.  His 
objects  were  to  determine,  firet,  the  absolute  amount  of  light 
received  from  the  sky  at  different  distances  from  the  sun,  and 
second,  to  ascertain  the  law  of  diminution  of  light  with  in- 


100     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

creasing  angalar  distance  from  the  san.  The  method  par^ 
saed  was  to  so  adjust  the  apparatus  that  an  image  of  the  sun 
would  fall  upon  the  Bunsen  disk  of  the  photometer,  and  then 
to  measure  the  intensity  of  the  light  at  regular  intervals  of 
time,  as  the  sun  receded  from  the  portion  of  the  sky  whence 
the  light  was  received.  Observations  were  made  on  days 
both  hazy  and  clear;  and  notwithstanding  the  great  differ- 
ences in  the  intensity  of  the  light,  it  was  found  that  it  was 
propoitional  to  some  power  of  the  sun's  angular  distance. 
This  power  was  approximately  for  hazy  days =1.04,  but  for 
the  clearest  days  =  1.21. — Proceedings  Am,  Acad*  Arte  and 
/Sbeenc6ff,  1875,  425.  

WIND  YSLOCITY  AND  THB   BABOMBTBIC  GRADIENT. 

The  term  barometric  gradient  was  introduced  into  meteor- 
ology some  years  ago  by  an  English  engineer  to  express  the 
rate  at  which  the  barometric  pressure  varies  as  we  pass  from 
one  part  of  the  country  to  another.  It  has  long  been  adopted 
by  Europeans  as  a  rule  in  weather  forecasts,  that  rapid 
changes  of  the  pressure  or  steep  barometric  gradients  will 
be  followed  by  strong  winds  blowing  nearly  at  right  angles 
to  the  direction  of  the  gradient.  The  explanation  of  this 
well-established  generalization  was  partially  given  some 
yeara  ago  by  Professor  Ferrel  of  the  United  States  Coast 
Survey ;  and  his  views  have  been  adopted  of  late  years  by 
most  European  meteorologists  who  have  studied  dynamic 
laws.  According  to  Professor  Ferrel,  whenever,  from  any 
cause  whatever,  an  influx  of  air  takes  place  from  the  sur- 
rounding regions  toward  a  central  spot,  a  gyratory  motion 
must  at  once  be  set  up,  as  illustrated  in  the  whirls  at  the 
corners  of  the  streets  and  in  the  tornadoes  and  hurricanes  of 
the  tropics.  A  very  slight  disturbance  in  the  equilibrium  of 
the  atmosphere,  such  as  would  scarcely  be  shown  by  any  but 
an  unusually  exact  barometer,  suffices  to  initiate  the  inflow 
of  air  and  to  give  rise  to  the  gyrations.  If  the  earth  were 
not  revolving  upon  its  axis  these  gyrations  would  take  place 
in  either  direction,  viz.,  either  with  or  contrary  to  the  raoye- 
ments  of  the  hands  of  a  watch;  but  owing  to  the  great  power 
of  the  immense  velocity  with  which  the  earth  revolves  on  its 
axis  daily,  the  direction  of  a)l  gyratory  movements  in  the 
northern  hemisphere  is  regulated  thereby,  being  in  fact  tini- 
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formly  contrary  to  the  movement  of  the  hands  of  the  vatoh. 
It  is  to  the  centrifugal  force  dae  to  this  gyratory  movement, 
by  reason  of  which  the  air  may  be  considered  as  revolving 
not  only  about  the  centre  of  the  hnrricaue,  but  also  about  the 
earth's  polar  axis,  that  Professor  Ferrel  attributes  the  greater 
part  of  the  depression  of  the  barometer  which  is  observed  at 
the  centre  of  the  storm.  The  amount  of  this  depression  can 
be  quite  exactly  calculated  by  the  formula  given  by  him. 
Not  only  does  the  air  revolve  about,  but  it  also  preserves  its 
tendency  to  move  inward  toward  the  centre  of  lowest  press- 
ure near  which  it  rises,  and  then  the  upper  region  of  the 
atmosphere  continues  its  gyratory  movement,  but  flows  out^ 
ward,  gradually  descending  until  it  meets  the  earth  again. 
Professor  Ferrel  has  been  successful  in  explaining  satisfac- 
torily, by  one  single  formula,  and  in  grouping  together  under 
one  common  point  of  view,  the  phenomena  of  tornadoes  and 
waterspouts  and  extensive  hurricanes.  His  formula,  after 
allowing  for  the  density  of  water,  applies  also  to  the  move- 
ments of  the  ocean;  and  by  means  of  it  be  is  able  to  compute 
the  gradient  of  sea-level  due  to  the  deflecting  force  of  the 
earth's  rotation,  showing  that,  for  instance,  we  obtain  about 
six  tenths  of  a  foot  as  the  depression  in  sea-level  due  to  a 
change  in  position  of  a  hundred  miles  on  a  parallel  of  30^, 
the  sea-level  being  highest  in  the  middle  of  the  gyration, 
that  is  to  say,  in  the  centi-al  portions  of  the  Atlantic  and 
Pacific  Oceans. — 42>,  November,  1874. 

THB  MSOHAKICAL  THEOSY  OF  CTCLONES. 

Among  the  treatises  on  the  mechanical  theory  of  the 
movements  of  air  in  revolving  storms,  both  hurricanes  and 
toraadoes,  but  few  have  such  practical  value  as  that  of 
Ck>iding,  published  in  Danish  in  1871,  translations  of  which 
have  recently  been  prepared  by  Hann,  of  Vienna,  and  Abbe, 
of  Washington,  by  means  of  which  the  English-reading  pub- 
lic is  introduced  to  a  series  of  novel  investigations  into  the 
flow  of  liquids,  which  foi-ms  a  very  acceptable  addition  to 
our  knowledge  of  the  subject.  According  to  Colding,  the 
laws  governing  the  movement  of  water  may,  with  certain  re- 
strictions, be  applied  to  the  movement  of  the  air ;  and  after 
having,  as  an  engineer,  for  many  years  successfully  studied 
the  currents  of  rivers  and  oceans,  Mr.  Colding  has  applied  his 
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results  to  the  stndy  of  a  few  hurricanes.  The  mathematical 
formulae  by  which  he  has  endeavored  to  show  the  relation  be* 
tween  the  velocity  and  pressure  of  the  air  and  the  dimensions 
of  the  whirlwind  are  apparently  deduced  in  a  not  very  rigor- 
ous, but  sufficiently  approximate  manner.  On  applying  them 
to  the  actual  observations  taken  in  connection  with  the  hur- 
ricane of  1887  (the  so-called  Antiguan  hurricane),  and  also  to 
the  hun*icane  of  the  21st  of  August,  1871,  he  finds  that  the 
formula  represents  the  observations  with  a  degree  of  accura- 
cy probably  within  the  errors  to  which  the  observations  thenot- 
selves  are  likely  to  be  subject.  The  simple  principle  according 
to  which  he  is  able  to  calculate  the  nature  of  the  final  shape 
of  the  surface  which  is  shown  for  instance  whenever  water  is 
allowed  to  flow  out  of  a  bowl  through  a  central  hole,  consists 
in  this,  viz.,  that  when  the  rotation  is  once  established  in  the 
water,  each  particle  describes  a  circle  about  the  central  axis, 
whose  radius  is  such  that  the  pressure  of  the  water  above 
the  moving  particle  exactly  counterbalances  the  centrifugal 
force  due  to  its  circular  rotation.  In  the  case  of  the  atmos- 
phere we  have,  instead  of  a  well-defined  surface,  a  series  of 
surfaces  of  equal  pressure,  and  the  centrifugal  force  due  to 
the  circular  movement  around  the  centre  of  the  hurricane  is 
counterbalanced  by  the  pressure  of  the  atmosphere  at  that 
point.  Unfortunately,  Mr.  Colding  seems  not  to  have  taken 
account  of  the  force  due  to  the  rotation  of  the  earth  on  its 
axis.  His  equations,  therefore,  apply  to  tornadoes  and  to  the 
centi'al  portions  of  hurricanes  better  than  they  do  to  the  ex- 
terior portions  of  large  storms. — Zeitsch,  fUr  Meleorologiej 
May,  1875, 138.  

THE   HONSOON. 

In  the  magnificent  volume  of  magnetic  observations  at 
Trevandrnm,  in  Southern  India,  Mr.  Broun  gives  the  follow- 
ing interesting  account  of  the  advent  of  the  monsoon.  He 
was  stationed  at  certain  times  at  an  auxiliary  observatory 
on  the  peak  known  to  the  natives  as  Agnstia,  whose  alti- 
tude is  over  6000  feet,  and  which  from  time  immemorial  had 
been  superstitiously  regarded  by  the  Hindoos  as  the  resi- 
dence of  Agnstia,  a  savant,  physician,  philologist,  and  theo- 
logian, whose  principles  were  celebrated  for  their  purity. 
Mr. Broun  states  that  during  his  visits  to  this  peak  he  made 
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daily  notes  of  the  appearanoe  of  the  clouds  md  skj,  and 
that  there  is  no  place  in  India  where  the  magnificent  phe- 
nomena which  pi*ecede  the  bursting  of  the  monsoon  can  be 
seen  and  studied  with  more  ease.  The  peak  in  question  is 
one  conspicuous  for  its  height  and  its  isolation*  As  seen 
from  Trevandrum,  it  rises  in  the  form  of  a  sharp-pointed 
cone.  On  the  west  it  is  a  precipitous  wall  for  nearly 
two  thousand  feet,  and  on  the  east  it  descends  at  an  an- 
gle of  about  60^  with  the  borison.  Standing  on  its  sum- 
mit, for  a  month  or  more  before  the  final  crash  of  the 
tempest,  the  whole  operations  of  the  great  atmospheric 
laboratory  are  developed  at  one's  feet,  while  the  summit 
of  the  mountain  itself  is  rarely  visited  by  the  storms  which 
rage  over  its  western  flanks.  On  the  occasion  of  his  first 
ascent,  Mr.  Broun  states  that,  arriving  at  the  summit,  he 
saw  to  the  west  Trevandrum  lying  on  the  low  lands,  the  in^ 
termediate  plains  spotted  with  clouds,  shadows,  and  bright 
sunshine.  A  thick  stratum  of  clouds,  about  on  his  own 
level,  was,  however,  coming  rapidly  toward  him,  and  in  five 
minutes  after  dashed  like  a  hurricane  on  the  cliff  below, 
burying  the  summit  in  a  dull,  gray  light  and  a  wet  mist 
Within  the  next  two  days  they  had  twelve  inches  of  rain, 
and  it  was  evident  that  the  monsoon  had  set  in.  On  a  sub- 
sequent visit,  made  during  the  dry  season,  he  had  ample  oc- 
casion to  study  the  gradual  approach  of  the  monsoon,  and 
in  general  states  that  in  the  mornings  chains  of  finely  formed 
cumuli  seemed  to  rest  over  the  eastern  horizon  of  Malabar 
and  Ck>romandel.  These  clouds  were  irregularly  distributed 
over  the  country,  their  shadows  projected  vertically  at  noon- 
time, spotting  and  checking  the  plains  between  the  sea  and 
the  mountain.  Early  in  the  morning  the  vapors  began  to 
rise  near  the  western  precipices,  the  clouds  accumulated  and 
sought  to  escape  by  the  lowest  passes  into  the  easteiii  val- 
leys, but  were  opposed  by  a  i*epulsive  influence,  although  no 
breath  of  air  was  felt  At  last,  after  noon,  in  mighty  masses 
it  ascended,  crowned  with  cirrus  cloud,  which  spread  east- 
ward like  an  immense  parasol  overhead.  Then  the  light- 
ning began  to  play  from  cloud  to  cloud,  followed  by  thun- 
der, and  drenching  i*ain  in  the  forests  below.  After  one  or 
more  hours,  according  to  the  distance  from  the  monsoon, 
the  clouds  left  the  mountains,  retreated  westward,  and  then 
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disappeared,  the  sau  ehone  out  from  the  western  sea,  the 
stars  sparkled  in  all  their  beauty,  and  the  next  morning 
again  brought  the  chain  of  clouds  on  the  horizon.  As  the 
time  for  the  monsoon  drew  near  the  cloud-masses  with  more 
and  more  energy  endeavored  to  pass  the  mountains  east- 
ward. Sometimes  two  such  masses  presented  themselves, 
one  creeping  up  the  eastern  valley  and  the  other  entering 
the  valley  from  the  west  Day  by  day  the  returning  clouds 
made  a  little  further  progress.  At  length  on  the  decisive 
day,  driven  on  by  a  giant  force,  they  rose  to  the  tops  of  the 
mountains,  and  poured  over  their  walls  into  the  eastern  hills 
like  steam  from  a  great  caldron.  They  plunged  first  down- 
ward, and  then  curling  upward  disappeared  in  the  hotter 
eastern  air.  The  storm  with  deluges  of  rain  swept  across 
the  mountain,  and  the  monsoon  reigned  over  the  low  lands 
of  Malabar. — Trevandrum  ObaervationSy  L,  517. 

OBIGIK   OF  COLD  WAVES  OF  AIS. 

Dr.  Elein,  in  reference  to  the  use  of  daily  weather  reports, 
states  that  in  Europe  as  in  America,  in  all  cases,  the  reports 
of  the  weather  westward  of  a  given  station  are  of  the  great- 
est importance,  while  reports  from  stations  to  the  east  are, 
on  the  average,  of  minor  importance  in  making  weather  pre- 
dictions. A  southerly  wind  in  the  region  of  Ireland,  Scot* 
land,  or  Norway  indicates  the  approaching  side  of  an  area  of 
low  barometer.  It  is  therefore  a  sign  of  a  coming  change  in 
the  weather.  A  northerly  wind  in  those  regions  indicates,  for 
Germany,  that  the  pressure  of  the  air  from  the  ocean  is  high, 
and  can  be  considered  as  a  sign  of  steady  pleasant  weather. 
IiTegular  changes  of  atmospheric  pressure  and  of  the  winds 
are  extremely  slight  in  Eastern  Asia,  and  the  cold  of  winter 
when  once  commenced  continues  uninterruptedly  in  Eastern 
Siberia  with  a  permanent  high  barometer.  The  reason  of  this 
is  found  in  the  existence  of  the  great  mountain  chains  of  Asia. 
The  region  of  high  barometer  is  generally  separated  from 
oceans  and  from  equatorial  regions  by  these  lofty  chains  of 
mountains.  The  coldest  and  densest  stratum  of  air  can  there- 
fore not  flow  away  toward  the  sea.  Its  only  escape  is  found 
at  points  like  Jakutsk,  where  it  passes  over  land  3000  feet 
above  the  ocean.  Thus,  throughout  the  whole  interior  of 
Asia,  the  lower  stratum  of  air  remains  quite  cold  and  heavy, 
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until  the  summer  sun,  heating  the  surface  of  the  earth,  stirs 
up  the  atmosphere,  very  much  as  water  boils  in  a  vessel 
over  the  fire.  That  which  .takes  place  in  Asia  is  repeated 
in  a  much  less  intense  degree  in  America.  The  area  of  the 
greatest  cold  on  this  continent  is  not  prevented  by  any  range 
of  mountains  from  extending  southward  and  eastward,  but 
is  only  hemmed  in  on  the  west  by  the  Rocky  Mountains. 
Thus  while  the  Pacific  coast  is  protected  from  an  overflow 
of  very  cold  air,  the  whole  eastern  portion  of  America  be- 
comes peculiarly  subject  to  it. — 7  C,  II.,  9. 

DALTOK'S  LA.W,  AND  THX  CONSTITUTION  OF  THB  ATMOSPHEBE. 

It  is  well  known  that  the  famous  law  of  Dalton,  with 
reference  to  the  diffusion  and  independent  existence  of  aque- 
ous vapor  in  the  atmosphere  has  exerted  a  very  strong  in- 
fluence in  moulding  the  views  of  meteorologists  as  to  the 
method  by  which  this  portion  of  the  atmosphere  operates 
in  modifying  meteorological  phenomezv^.  Of  late  years,  how- 
ever, very  strong  suspicions  have  existed  as  to  the  propriety 
of  carrying  Dalton's  views  to  the  extreme  that  has  been 
maintained  by  many.  In  fact,  so  early  as  1840,  Espy  dis- 
tinctly controverted  them.  Of  late,  Hildebrandsson,  Hann, 
and  especially  Stefan,  have  more  correctly  explained  the  lim- 
itations within  which  Dalton's  laws  may  be  applied.  Ac- 
cording to  the  latter,  these  obtain  in  the  case  of  a  mixture 
of  gases  only  under  conditions  of  static  equilibrium,  and  do 
not  hold  when  these  are  in  relative  motion.  Since  the  vapor 
of  water  in  the  air,  in  consequence  of  its  continual  evapora- 
tion and  condensation,  is  always  in  movement,  it  does  not 
conform  to  Dalton's  laws.  The  permanent  gases  of  the  at- 
mosphere, especially  oxygen  and  nitrogen,  which  retain  in 
general  the'  same  proportions,  are  in  equilibrium,  and  do 
form  atmospheres  independent  of  each  other,  according  to 
Dalton's  laws.  It  necessarily  follows  that  the  percentage  of 
dense  oxygen  must  bo  smaller  as  we  ascend  in  the  air ;  and, 
in  fact,  chemical  analysis  gives  this  result. — 19  C7,  VIII.,  90. 

THE  TBMFEBATUBE   OF  THE   AIB. 

One  of  the  most  difficult  problems  in  all  matters  relating 
to  the  atmosphere  consists  in  the  determination  of  the  true 
temperature  of  the  air ;  and  the  errora  in  these  determina- 

E  2 


106     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

tioDB  affect  very  sensibly  both  astronomical,  meteorological, 
and  hypsometric  labors.  Professor  Plantamour  was  amoDg 
the  firat  to  show  that  observations  of  the  barometer  taken 
simultaneously  at  two  distinct  stations  onght  to  enable  us 
by  calculation  to  ariive  at  the  average  temperature  of  the 
intervening  atmosphere.  Among  those  who  have  lately  ap- 
plied this  method  is  Mr.  Schott  of  the  Coast  Survey,  who 
has,  from  observations  made  about  fifty  miles  northwest  of 
San  Francisco,  calculated  the  temperature  of  the  air  between 
two  stations  occupied  by  Mr.  Davidson.  As  the  results  of 
these  studies,  it  appears  that  the  average  temperature  of 
the  air  between  two  stations  differing  2000  feet  in  altitude 
remained  sensibly  constant  throughout  the  entire  day,  as 
though  the  sun's  rays  passed  through  it  without  apprecia* 
bly  heating  it ;  while,  on  the  other  hand,  the  thermometer  at 
the  two  stations  respectively  rose  to  a  maximum  at  1  F.M.9 
and  fell  to  a  minimum  in  the  morning  and  evening.  The 
daily  variations  of  temperature  seem,  therefore,  to  be  con* 
fined  mainly  to  the  layer  of  air  in  close  proximity  to  the 
earth's  surface.  The  cori'ections  to  be  applied  to  the  ob- 
served thermometei*s,  in  order  to  obtain  the  true  tempera* 
tnre  of  the  air,  varied  regularly  throughout  the  day,  and 
are  decidedly  larger  than  those  obtained  by  Professor  Plan- 
tamour at  Geneva.  M.  Schott,  in  explanation  of  this  phe- 
nomenon, suggests  that  probably  the  20  or  30  per  cent  of 
total  solar  radiation  which  is  absorbed  by  the  atmosphere 
is  consumed  in  the  processes  of  expansion  and  evaporatiou ; 
and  thus  gives  no  sensible  heat. — Coaat  Survey  JRiport^Ap' 
pmdix  XI,  1871.  

THB  UPPER  CUBBENTB  OF  THE  ATMOSPHBBS, 

The  upper  currents  have  been  much  neglected  by  meteor- 
ologists until  recent  times,  when  the  extensive  weather-maps 
published  in  Europe  and  America  have  enabled  proper  at- 
tention to  be  given  to  their  study.  Some  of  the  important 
laws  relating  to  the  movements  of  the  cirrus  clouds  were 
apparently  suspected  by  Redfield,  and  were  in  a  general 
way  predicted  by  Perrel ;  but  extended  observations  and 
deductions  are  due  principally  to  Clement  Ley  (1872),  and 
more  recently  to  HildebrandBson,  the  Director  of  the  Mete- 
orological Bureau  of  Sweden.    This  gentleman  states  that 
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in  December,  1873,  he  addressed  letters  to  many  observers 
in  Europe,  soliciting  accui'ate  observations  on  the  move- 
ments of  the  cirrus  clouds.  Ail  the  observations  were  care- 
folly  entered  by  him  in  the  weather-charts  of  Europe,  and 
compared  with  the  observed  direction  of  the  lower  clouds, 
as  well  as  the  course  of  the  isobarometrie  lines.  From  the 
entire  series  of  observations  accumulated  in  three  yeara,  Mr. 
Hildebrandsson  gives  his  conclusions  as  follows :  Near  the 
centre  of  a  barometric  depression  the  upper  currents  move 
in  a  direction  very  nearly  parallel  to  the  isobars  and  to  the 
lower  cun-ents ;  but  in  proportion  as  we  go  from  the  centre 
of  low  pressure  they  move  outward,  and  deviate  to  the  right 
of  the  lower  clouds.  Within  regions  of  maximum  barometric 
pressure  the  upper  clouds  converge  toward  the  centre,  cutting 
the  isobars  very  nearly  at  right  angles.  The  figures  prove 
clearly  that  the  upper  currents  of  the  atmosphere  move  from 
the  barometric  minima,  and  converge  toward  the  maxima. 

In  respect  to  the  arrangement  of  parallel  bands  of  cirrus 
clouds,  our  author  states  that  he  has  inserted  upon  his  charts 
171  observations,  and  finds  that  the  bands  of  cirri  are,  within  the 
regions  of  maximum  pressure,  generally  arranged  in  directions 
very  nearly  perpendicular  to  the  isobars,  but  in  the  regions  of 
minimum  pressure  they  are  sensibly  parallel  to  the  isobars. 
It  follows  from  his  investigation  that  the  air  must  necessari- 
ly be  ascending  in  the  region  of  low  barometer,  and  that,  when 
arrived  at  a  great  height  above  the  earth,it  removes  from  this 
region  of  low  pressure  and,  spreading  uniformly  out  over  the 
regions  of  maximum  pressure,  gradually  falls  toward  the 
earth  in  descending  currents.  In  this  manner  there  is  ef- 
fected a  continual  vertical  circulation  between  the  surface 
of  the  earth  and  the  upper  limits  of  the  atmosphere.  The 
principal  agent  in  this  circulation  is  the  difference  in  tem- 
perature and  moisture  between  the  lower  and  the  up- 
per regions  of  the  atmosphere — differences  which  exceed 
even  that  between  the  equator  and  the  poles.  Carrying 
out  this  idea,  Hildebrandsson  concludes  that  the  cold  ex- 
perienced at  the  surface  of  the  earth  during  areas  of  high 
pressure  comes  from  above,  being  brought  down  by  the  de- 
scending atmosphere,  and  explains  thereby  the  anomalous 
daily  period  in  the  determinations  of  the  altitudes  by  the 
barometer.    The  conclusion  of  his  memoir,  expressing  the 
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hope  that  observations  of  cirrus  clouds  wiil  in  the  future  be 
more  thoroughly  made  in  connection  with  weather  predic- 
tions, has  been  already,  we  believe,  anticipated,  so  far  as  the 
action  of  the  Weather  Bureau  of  the  Army  Signal-office  is 
concerned,  since  its  tri-daily  maps  have  shown  the  move- 
ments of  cirri  ever  since  1871,  in  which  year  also  Professor 
Abbe  announced  for  America  laws  precisely  the  same  as 
those  that  Hildebrandsson  has  now  deduced  for  Europe. — 
Msai  8ur  les  Courants  SupMeurSy  1876. 

▲  YBBT  DELICATE  BAB01iSTB& 

An  ingenious  device  has  been  constracted  by  Mendelef, 
which  shows  the  slightest  variations  of  pressure  by  means 
of  a  small  U-shaped  tube  containing  petroleum- oil.  One 
end  of  this  tube  is  closed,  and  contains  a  certain  volume  of 
dry  air  maintained  at  a  constant  temperature,  while  the 
other  end  is  open  to  the  air.  The  instrument  being  aocu- 
rately  adjusted  by  means  of  a  mercurial  plunger  connected 
with  the  bottom  of  the  U-shaped  tube,  so  that  the  petroleum 
is  exactly  on  a  level  in  the  two  branches  of  the  tube,  it  is 
found  to  be  so  extremely  sensitive  that  the  slightest  varia- 
tion of  the  atmospheric  pressure  is  shown  by  the  alteration 
of  the  relative  level,  and  the  amount  of  this  alteration  can 
be  measured  with  the  greatest  precision. 

CONVENIENT  TOBM   OF  MEBCUBIAL  BABOMETEB. 

A  mercurial  barometer  especially  convenient  for  travelers 
has  been  invented  by  Staff  Commander  George  of  the  British 
Marine,  and  is  described  by  Dr.  6ui*t,  according  to  whom  its 
convenience  as  well  as  its  excellence  consists  essentially  in 
the  fact  that  it  is  filled  anew  at  every  station  at  which  it  is 
to  be  used.  The  great  objection  to  filling  the  barometer 
tube  consists  in  the  difficulty  of  removing  every  particle  of 
air  from  the  quicksilver  in  the  tube,  and  secnriug  a  perfect 
vacuum.  The  operation  of  boiling  mercury  is  both  difficalt 
and  hazardous  unless  the  method  adopted  by  Wild  be  em- 
ployed. Commander  George's  method  of  removing  every 
bubble  of  air  consists  in  firat  introducing  into  the  tube  a 
string  of  cat-gut,  on  the  end  of  which  a  feather  is  fastened, 
which  should  reach  to  the  bottom  of  the  tube.  The  tube  is 
then  filled  to  one  third  of  its  height  with  quicksilver,  which 
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is  then  set  in  rotation  by  rapidly  Bpinning  the  cat-gnt  be- 
tween the  fingers,  while  at  the  same  time  the  string  and 
feather  are  slowly  drawn  up.  By  this  means  whatever  air 
adheres  to  the  sides  of  the  tube,  or  is  carried  down  by  the 
quicksilver,  is  completely  displaced  and  rises  to  the  surface. 
More  mercury  is  then  poured  in,  and  the  operation  twice  re- 
peated, until  the  tube  is  fiiUed.  By  this  means  a  vacuum  is 
always  secured  without  boiling  the  mercury  in  the  tube,  as 
is  shown  by  a  compaiison  with  the  most  carefully  prepared 
standard  barometers.  When  the  barometer  is  to  be  trans- 
ported, the  tube  is  emptied  of  mercury,  which  latter  may  be 
carried  either  in  the  cistern  or  in  a  separate  vessel.  —  Ver- 
handl.  Naiurhist.  Vereins^  Bonn^  XXXT.,  266. 

THB  TBKPSBATUBB  WUHIN  THE  6BBAT  GBT8BB  OF  ICBUIKD. 

Mr.  Robert  Walker  communicates  to  the  Royal  Society  of 
Edinburgh  some  measurements  made  in  August,  1874,  at  the 
Great  Greyser  of  Iceland,  which  he  visited,  although  his  stay 
was  only  for  a  kw  hours.  During  that  time  he  was  able  to 
make  observations  of  temperature  at  twelve  different  depths, 
varying  from  0  to  77  feet;  and  the  temperatures  at  these 
depths  increased  from  187^  at  the  top  to  257°  at  the  bottom, 
whereas  the  boiling-points,  as  calculated  by  him,  would  have 
been  respectively  210°  and  278°  Fahr.  He  states  that  his  re- 
sults confirm  very  remarkably  those  of  Professor  Bunsen,  ob- 
tained during  ten  days  in  July,  1846.  The  difficulty  of  reach- 
ing the  place  at  all  will  hinder,  he  thinks,  any  one  from  car- 
rying thither  accurate  apparatus  for  a  more  complete  series 
of  observations  than  he  was  able  to  make.  In  a  general 
way  he  finds,  as  did  Bunsen,  that  the  temperature  of  the 
water  nowhere  reaches  the  calculated  boiling-point ;  but  the 
deviations  therefrom  seem  to  have  been  far  greater  in  1846 
than  in  1874. 

No  theory  of  internal  caldrons  filled  in  succession  with 
steam  and  water  seems  at  all  consistent  with  observed  phe- 
nomena.— iVoc.  of  the  Eoyal  Society  of  JScUnburgh^YIILy 
514.  

AWABD  TO  THB   ABHY  SIGNAL  SBBVICB. 

In  noticing  the  fact  that  the  recent  Geographical  Congress 
at  Paris  awarded  to  the  United  States  Army  Signal  Service 
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a  letter  of  merit  as  the  highest  testimonial,  we  will  also  call 
attention  to  an  admii*able  risumi  by  Angot  of  the  organiza- 
tion and  labors  of  the  Army  Weather  Bnreau.  In  closing 
his  review,  he  states  that  independently  of  the  usefulness  of 
the  Signal  Service  in  its  own  countiy,  ^'  we  see  that  it  has  a 
still  higher  claim  upon  the  recognition  of  all  meteorologists 
by  its  *  International  Bnlletin.'  This  publication  is  made  on 
so  generous  a  basis,  and  distributed  with  such  liberality,  that 
it  would  suffice  of  itself  to  place  the  Signal  Service  in  the 
first  rank  of  all  the  meteorological  institutions  of  the  entire 
world." 

^'On  the  occasion  therefore  of  the  recent  Geographical  Ex- 
position, the  International  Jury  was  constrained  to  decree  to 
it  its  highest  award,  associating  it  with  two  other  equally 
remarkable  institutions,  whose  titles  are,  however,  slightly 
different,  viz.,  the  Meteorological  Office  of  London,  and  the 
Meteorological  Institute  of  Utrecht ;  while  these  latter  two 
represent  the  scientific,  the  Signal  Service  seeks  only  the 
practical,  but  is  also  useful  to  both— > to  America  by  its 
weather  predictions  and  its  daily  labors,  and  to  the  rest  of 
the  world  by  its  publications." — 8  JB^  April  22, 1876, 401. 

THB   CLISCATE   P&ECEDING  THE   GLACIAL  EPOCH. 

As  the  result  of  study  into  glacial  phenomena  in  Upper 
Bavaria,  Zittel  concludes  it  to  be  proved  that  the  glacial 
epoch  was  preceded  by  a  period  of  extensive  floods,  during 
which  immense  masses  of  movable  material  filled  up  the 
inequalities  of  the  valleys  and  ravines  previously  excavated 
in  the  tertiary  deposits,  and  thus  afforded  an  even  surface 
for  the  glaciers  that  were  to  follow. — Sitzb.K.-B*  AcaAMUn- 
chm,  IV.,  282.  

TABLE  FOB  COMPUTATION  OF  BELATIVB   BUMIDITr. 

In  the  annual  report  of  the  commission  charged  with  the 
maintenance  of  the  meteorological  observatory  at  the  Pic  dn 
Midi  de  Bigorre,  a  convenient  table  is  given  by  Hatier,  one 
of  the  membero  of  the  commission,  for  computing  the  relative 
humidity  from  the  indications  of  the  wet  and  dry  bulb  ther- 
mometer, when  the  atmospheric  pressure  at  the  place  of  ob- 
servation differs  considerably  from  thirty  inches.  Most  ob- 
servers are  either  ignorant  of  the  fact  that  the  ordinary 
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tablea  for  computing  relative  hnmidity  are  applicable  only 
for  stations  at  or  near  the  sea-level,  or  else  they  neglect  to 
make  the  necessary  correction  for  altitade,  owing  to  the 
labor  of  the  computation.  The  table  given  by  Hatier  is  per<- 
fectly  general  in  its  applicability,  and  enables  one  to  com- 
pute the  relative  humidity,  no  matter  what  the  barometrio 
pressure  may  be,  and  is  woithy  the  adoption  of  American 
observers. — His.  Obs,  du  JPic  du  Midi,  p.  21. 

"  IMPBOVSMJSNT  IN  ANKROIDB. 

Hon.  Ralph  Abercrombie  notes  that  a  decided  improve- 
ment in  aneroid  barometers  consists  in  jeweling  the  ends  of 
the  arbor  of  the  index  hand  like  the  ordinary  pivots  of  a 
watch,  and  making  the  hands  work  underneath  the  cap,  in- 
stead of  in  the  usual  manner.  He  recommends  conical  piv- 
ots as  preferable  to  straight  one& —  Quar.  Jour.  Brit.  Met, 
Soc.  1876, 87.  

THB  CUKATB  AND  TREES  OF  SACSAMSNTO  BAY. 

An  interesting  memoir  on  the  distribution  of  forests  and 
trees  in  the  neighborhood  of  San  Francisco  is  given  by  Dr. 
Cooper  in  the  fifth  volume  of  the  Proceedings  of  the  Cali- 
fornia Academy.  He  states  that  the  most  notable  fact  in 
botanical  geography  is  the  comparative  scarcity  of  trees  as 
eompai'ed  with  regions  to  the  northward  or  southward, 
and,  after  a  careful  study  of  the  subject,  he  concludes  that 
the  chief  cause  of  this  deficiency  is  the  prevalence  of  strong 
winds,  which  throughout  the  dry  season  blow  so  steadily 
into  the  Golden  Gate  from  the  northwest,  and  ai*e  drawn  by 
the  ascent  of  hot  currents  far  into  the  interior,  following, 
generally,  the  course  of  the  valleys  upward  from  the  bay  of 
Sacramento*  Where  the  west  winds  blow  with  sufiicient 
force,  the  tree  growth  is  limited  to  scattered  groups  on  the 
eastern  slopes  of  the  hills.  Elevation  above  the  sea  has  less 
effect  than  would  be  expected.  Trees  that  arc  fully  devel- 
oped in  unexposed  regions  dwindle  into  shrubs  in  the  ex- 
posed portions,  assuming  the  aspect  of  trees  stunted  by  the 
cold,  as  on  mountain  summits.  Dryness,  however,  is  still 
more  influential  than  cold.  The  general  course  of  the 
mountain  ranges  is  nearly  northwest.  The  wind  strikes  the 
southwest  slopes  obliquely,  and  the  sun  shines  on  the  same 
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slopes  most  intensely.  These  are  the  slopes  that  are  almost 
every  where  destitute  of  trees,  although  they  receive  the 
greatest  rainfall  and  the  most  fog.  The  winds  act  in  two 
ways:  first  by  their  drying  power, and  second  by  their  cool- 
ness ;  perhaps  also  by  their  influence  in  spreading  fires  dar- 
ing the  dry  seasons.  The  forests  are  chiefly  most  extensive 
on  the  northeastern  mountain  slopes. — ProceedingB  of  the 
California  Academy  of  Science^  V.,  286. 

PERIODICITY   OF  HUBBIOANBS. 

In  the  March  and  April  numbers  of  the  Mevute  Maritime 
et  Coloniale,  Vice- Admiral  Flenrcote  de  Langle  examines 
the  question  of  the  periodicity  of  hurricanes  throughout  the 
globe ;  having  reference  especially  to  the  influence  of  the 
sun  and  of  the  moon.  He  concludes  that  for  a  given  lati- 
tude of  the  earth's  surface  we  can,  by  knowing  the  positions 
of  the  sun  and  the  moon,  compute  the  probability  of  experi- 
encing a  hurricane  on  any  given  day.  For  this  purpose  he 
gives  tables  based  upon  a  complete  analysis  of  recorded 
hurricanes,  the  reliability  and  usefulness  of  which  is,  how- 
ever, somewhat  problematia — Bevue  Maritime  et  Coloniaie^ 
1876,129.  

CLOUDS  AND  WINDS  AS   OBSERVED  FROM  BALLOONS. 

In  some  notes  on  the  formation  of  clouds,  Yillenenve 
states  that  when  the  sky  is  covered  with  nimbus  or  cumu- 
lus, one  always  meets  on  ascending  in  a  balloon  with  winds 
moving  either  in  a  contrary  direction,  or  crossing  each  other 
under  variable  angles,orif  very  nearly  in  the  same  direction, 
then  with  very  different  velocities;  and  these  winds  have 
very  difierent  temperatures.  Second,  when  the  sky  is  with- 
out clouds,  or  we  see  only  cirrus,  we  find  at  all  altitudes 
winds  moving  in  the  same  direction,  or,  exceptionally,  two 
winds  in  different  directions,  but  having  sensibly  the  same 
temperature.  In  explaining  these  phenomena,  he  lays  down 
the  rule  that  the  thickness  and  the  form  of  clouds  are  func- 
tions of  three  causes :  first,  the  difference  between  the  tem- 
peratures of  two  superposed  currents  of  air ;  second,  the 
relative  velocity  of  one  cuirent  over  the  other ;  third,  the 
degree  of  humidity ;  and  it  can  happen  but  rarely,  he  states, 
that  two  currents  moving  in  different  directions  do  not  pro- 
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duce  clouds  at  their  surface  of  contact.  This  occurs,  how- 
ever, only  when  they  are  sensibly  at  the  same  temperature. 
He  has  observed  this  fact  in  north  winds  blowing  above 
east  winds;  but  never  in  the  case  of  south  winds  blow- 
ing above  north  winds.  Some  aeronauts  bave  observed 
four  currents  superposed  and  blowing  in  different  direc- 
tion&  This  condition  is  extremely  favorable  to  the  forma- 
tion of  rain.  According  to  Yilleneuve,  if  we  could  know 
the  temperature  of  the  winds  which  are  superposed  above 
our  heads  and  their  hygrometric  state,  we  should  be  able  to 
announce  with  certainty  whether  rain  or  cloudiness  would 
eusue^-^Z^AeronatUe,  November^  1875, 321. 

HIPP'S  ANEMOMETEB. 

A  description  of  the  anemometer  recently  invented  by 
Mr.  Hipp  is  given  by  him  in  the  tenth  volume  of  the  Bulle- 
tin of  the  Scientific  Society  of  Neuchatel.  The  object  of 
this  anemometer  is  to  register  at  any  distance  whatever  the 
velocity  or  the  total  movement  of  the  air.  It  permits  one 
to  determine  at  any  minute  the  velocity  of  the  wind.  The 
wind  acts  upon  the  ordinary  Robinson  atmospheric  cups, 
and  these  can  be  placed  at  any  distance  from  the  registering 
apparatus,  communicating  with  it  by  electric  telegraph. 
Clock-work  communicates  a  movement  to  the  long  band  of 
paper  destined  to  receive  the  register.  Velocities  as  high 
as  fifty  miles  an  hour  are  registered  on  this  band,  but  the 
apparatus  can  easily  be  enlarged  to  record  the  highest  ve- 
locities that  occur  in  hurricanes. — JButtetin  Soc,  des  Sciences 
NatwOks^  Neuchdtd,  X.,  189. 

DUFOUB's  HY6B0METIUG  STUDIES. 

Dufour  has  presented  to  the  Society  Yaudoise  a  second 
memoir  on  hygrometric  diffusion,  in  continuation  of  that 
published  in  1874.  The  following  is  a  general  summary  of 
his  conclusions : 

When  a  partition  of  porous  earth  separates  two  masses  of 
air  in  different  hygrometric  states,  there  are  produced  two 
opposite  and  unequal  currents  of  diffusion  traversing  the 
partition.  The  greater  current  flows  from  the  dry  to  the 
humid  air.  The  difference  of  the  two  cun*ents  depends 
principally  upon  the  difference  in  tension  of  the  vapor  on  the 
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opposite  sides  of  the  partition.  Temperatnre  has  little  or  no 
effect.  Second.  Hygrometrio  diffusion  takes  place  tbrongh 
plates  of  marble  five  millimeters  in  thickness,  homogeneous 
and  compact,  polished  or  not  polished ;  bat  it  is  slower  in 
this  case  than,  when  traversing  partitions  of  porons  eartb. 
Diffusion  is  observed  also  through  gypsum,  charcoal,  and 
alabaster,  being  slowest  in  the  latter  case.  Third.  When  a 
limited  volume  of  air  is  inclosed  in  a  vase,  of  which  one  side 
is  a  porous  partition,  there  is  produced  and  maintained  be- 
tween the  interior  of  this  vase  and  the  surrounding  air  a  dif- 
ference of  pressure,  if  the  hygrometrio  conditions  are  differ- 
ent within  and  without  "Kie  difference  of  pressure  is  near- 
ly independent  of  the  thickness  of  the  porous  partition,  and 
is  attained  in  a  space  of  time  varying  with  the  amount  of 
surface  of  the  partition.  Fourth.  The  difference  of  pressare 
that  the  hygrometrio  diffusion  is  capable  of  producing  and 
of  maintaining  depends,  other  things  being  equal,  on  the 
thickness  of  the  partition.  For  porous  earth,  the  possible 
differences  of  pressure  are  very  nearly  inversely  propor- 
tional to  the  square  roots  of  the  thicknesses.  Fifth.  The 
current  of  diffusion  attains  its  greatest  velocity  when 
the  barometric  pressure  is  the  same  on  both  sides  of  the 
partition,  and  is  greatest  when  the  thickness  of  the  par^ 
tition  is  least.  Sixth.  When  the  hygrometrio  diffusion 
has  brought  about  a  difference  of  pressure  within  and 
without  the  inclosure,  the  excess  of  volume  of  the  prevail- 
ing current  is  diminished  in  propoition  as  the  difference  of 
pressure  increases.  This  diminution  is  more  rapid  accord- 
ing as  the  partition  is  thinner.  —  Bulletin  Soc  Vaud&Ue^ 
Lausanne^  1875, 608.  

THK  8EVEBB   STOBH  OV  MASOH   12,  1876. 

The  severest  storm  that  has  ever  been  observed  at  Brussels 
occurred  on  the  12th  of  March,  1870,  on  which  occasion  the 
barometer  fell  to  a  very  low  point  and  the  wind  acquired  un- 
equalled violence.  Its  maximnm  force,  as  measnred  by  the 
pressure  anemometer,  was  144  kilogrammes  per  square 
meter.  On  account  of  the  exceptional  character  of  this 
storm,  the  director  of  the  observatory,  M.  E.  Quetelet,  baa 
presented  to  the  Royal  Academy  of  Belgium  a  special  study 
of  its  history,  development,  and  progress.    Quetelet  states 
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that  many  documents  relating  to  this  storm  still  remain  in 
the  hands  of  Messrs.  Buys  Ballot  and  Scott,  who  are  also  occu- 
pied in  the  same  study.  His  memoir  is  accompanied  with  a 
map  showing  the  force  of  the  wind  and  the  barometric  press- 
ure at  every  hour  during  the  day  on  which  the  storm  oc- 
curred. The  maximum  violence  of  the  wind  was  attained, 
as  is  usual  in  Europe,  a  few  minutes  before  the  minimum 
pressure  occurred,  when  the  direction  of  the  wind  was  from 
west-southwest. — Bulletin  Acad.  Soy,  dea  Sciences fBruxelles^ 
2dSerieSj  XLL,  AprU,  1876. 

BABOMSTBIC  PSBSSUBS  DUBING  WINDS. 

Montigny  communicates  to  the  Academy  of  Sciences  of 
Belgium  an  investigation  into  the  law  of  diminution  of 
pressure  in  the  atmospheric  strata  when  the  state  of  equi- 
librium is  disturbed,  especially  under  the  influence  of  storms. 
His  remarks  are  based  principally  upon  observations  made 
by  him  some  years  ago  in  order  to  determine  the  influence 
of  winds  upon  barometric  altitudes.  Having  distributed  his 
observations  into  four  classes  according  as  they  were  made 
during  the  periods  of  high  or  low,  rising  or  falling  barome- 
ter, he  draws  the  following  results :  First.  Barometric  alti- 
tudes measured  under  the  influence  of  easterly  winds  ai*e 
generally  less  than  the  true  altitudes,  and  correspond  very 
frequently  to  epochs  of  high  bai*ometer,  and  rarely  to  epochs 
of  low  barometer.  Second.  The  altitudes  under  the  influence 
of  east  winds  are  least  when  the  wind  is  exactly  east 
Third.  The  altitudes  calculated  when  west  winds  blow  are 
geoeraUy  superior  to  the  true  altitudes,  and  have  most  fre- 
quently been  measured  under  the  influence  of  storm-winds. 
When,  however,  the  pressures  are  increasing,  the  west  winds 
sometimes  give  especially  low  altitudes.  Fourth.  The  num- 
ber of  storms  with  westerly  winds  is  a  maximum  when  the 
wind  is  directly  west;  to  which  point  also  correspond  the 
greatest  altitudes  as  computed  by  barometric  observations. 
Now  the  theoretical  laws,  according  to  which  altitudes  are 
computed  barometrically,  are  rigorously  true  only  when  the 
air  is  calm.  We  should  then  conclude  that  under  the  influ- 
ence of  storms  the  diminution  of  pressure  in  the  layei*s  of 
air  is  more  rapid  as  we  ascend  vertically  than  when  the  air 
is  calm;  and,  again,  that  this  diminution  is  more  rapid  when 
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the  barometric  pressure  is  diminishing  under  the  influence 
of  west  winds;  but  when  the  atmospheric  pressure  is  in- 
creasing during  the  prevalence  of  an  east  wind,  barometric 
altitudes  are  less  than  the  true  altitudes ;  or  the  diminution 
of  pressure  in  the  successive  strata  of  air  is  less  rapid  than 
when  the  air  is  perfectly  calm.— ^uSe^in  AcculL  Roy.  des 
Sciences,  BruxeUee,  1876,  767. 

CLIMATIC  CHANGES  IN  SCOTLAND. 

Mr.  Buchan  communicates  to  the  Botanical  Society  of 
Edinburgh  a  short  note  on  the  bearing  of  meteorological 
records  on  the  supposed  change  of  climate  in  Scotland.  He 
states  that  Mr.  McNabb,  iti  1873,  defended  the  popular 
theory  that  the  climate  of  Scotland  affords  cooler  summers 
and  warmer  winters  than  formerly,  basing  his  support  upon 
the  facts  deduced  from  vegetable  phenomena.  Mr.  Buchan 
himself,  however,  examines  the  question  solely  with  i-efer- 
ence  to  the  recorded  monthly  mean  temperatures  as  ob- 
served since  1781,  in  two  districts — one  in  the  north  and  one 
in  the  south  of  Scotland.  The  records  show  plainly  that,  as 
regards  temperature,  the  weather  of  December  is  subjected 
to  large  fluctuations,  but  there  is  no  tendency  to  a  perma- 
nent increase  or  decrease  of  temperature ;  and  similarly  with 
the  temperature  of  July.  Exceptionally  warm  and  excep- 
tionally cold  months  are  distributed  throughout  the  whole 
ninety-four  years,  in  such  a  way  as  to  show  that  no  permar 
nent  change  has  taken  place  in  the  temperature  of  any 
month,  or  of  the  year.  As  an  instance,  however,  of  the  re- 
markable fluctuations  which  occur,  he  adds  that  during  the 
past  seven  years  the  temperature  of  July  has  been  above  its 
average,  and  that  of  December  has  been  below  the  average. 
These  variations  are  quite  in  the  opposite  direction  to  that 
required  by  the  public  belief. — TransiActionB  JBotanical  S<h 
dety  of  Edinburgh,  1874, 250. 

THB  ANEBOID  BAROMETER. 

An  excellent  series  of  papers  has  been  presented  to  the 
scientific  society  of  Chemnitz  by  Professor  Schreiber.  His 
firet  article  relates  to  the  construction  of  the  aneroids  of 
Bourdon,  Naudet,  and  Goldschmid,  and  the  construction  of 
an  apparatus  for  testing  aneroids  without  an  air-pump.   The 
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exuuination  of  aneroids  tinder  the  receiver  of  an  air-pump 
has  been  attempted  by  Stewart  and  by  Lovering ;  the  com- 
parison of  an  aneroid  with  a  quicksilver  barometer,  by  caiTy- 
ing  both  together  to  high  altitudes,  has  been  attempted, 
among  others,  by  Holtschl.  But  all  these  attempts  are  un- 
satisfactory, and  Schreiber  has  substituted  therefor  the  fol- 
lowing method:  An  iron  receiver  is  made,  in  which  the 
aneroid  is  placed,  and  which  can  be  closed  hermetically  by 
a  glass  plate.  The  receiver  is  then  connected  with  a  ma- 
nometer, so  that  air  can  flow  in,  and  furnished  with  a  stop- 
cock, so  that  air  can  flow  out.  The  changes  of  pressure  of 
the  air  within  the  receiver  are  brought  about  by  chang- 
ing the  temperature,  which  may  be  elevated  to  50^  Centi- 
grade, or  cooled  to  —20^,  by  which  means  pressures  of 
from  730  to  570  millimeters  can  be  attained.  At  the  higher 
temperatures  successive  gradations  of  pressure  are  obtained 
by  allowing  the  expanded  air  within  to  escape  little  by  little 
throagh  the  proper  cock.  In  a  second  paper,  Schreiber  con- 
siders the  influences  of  changes  of  gravity  upon  the  difier- 
ence  between  the  aneroid  and  the  mercurial  barometer,  in 
which  he  combats  the  somewhat  absurd  theories  of  Herr 
▼on  WuUerstorff-TJrbair,  who,  besides  a  correction  for  grav- 
ity, suggests  also  a  correction  for  terrestrial  magnetism. 
The  unimportance  of  the  latter  correction  is  proved  by 
Schreiber,  by  simply  causing  the  steel  index-needle  of  the 
aneroid  to  be  strongly  magnetized,  in  which  condition, 
however,  no  alteration  took  place  in  the  reading  of  the  in- 
strument. The  latest  forms  of  construction  of  the  aneroids 
suggested  by  Eohlrausch,  Weilenmann,  and  Reitz  are  also 
elucidated  by  Professor  Schreiber. 

In  a  third  communication,  Schreiber  explains  a  method  of 
using  the  results  published  by  Ruhlmann  on  barometric  hyp- 
sometry,  showing  that  in  Saxony,  at  least,  hypsometric 
measurements  can  be  made  without  determining  the  tem- 
perature of  the  air  at  the  time  of  observation,  but  by  using 
the  mean  daily  temperature. 

In  a  fourth  communication,  Schreiber  treats  of  the  differ* 
ences  between  the  pressure  of  the  air  in  buildings  and  in  the 
open  air,  as  brought  about  through  the  suction  or  pressure 
produced  by  the  wind  blowing  into  or  past  open  windows. 
Similar  effects  have  been  observed  and  studied  by  James 
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and  Bache.  Schreiber's  observations  were  made  in  three 
places  at  the  same  altitude,  two  within  houses  and  the  third 
in  the  open  air.  In  calm  weather  the  pressure  at  all  three 
places  was  the  same.  As  soon,  however,  as  the  wind  blew 
even  with  moderate  force  the  pressure  within  the  house  was 
always  lower  than  in  the  open  air.  It  was  also  noticed  that 
in  the  house  the  pressure  oscillated  with  the  strength  of  the 
wind,  and  every  gust  of  wind  was  accompanied  with  a  cor- 
responding fall  in  the  barometer ;  while  in  the  open  air  the 
barometer  remained  quiet.  The  barometric  depression  with- 
in the  house  was  quite  considerable,  amounting  to  one  quar- 
ter of  a  millimeter  for  a  velocity  of  six  meters  per  second, 
and  1.15  millimeters  for  a  velocity  of  18  meters  per  second. 
— 5th  Bericht  Naturw.  GeaeUscJiaftj  Chemnitz^  1875,  17-22, 
26-36.  

A  NSW  FOBH  OF  HTGBOMETEB. 

Among  the  new  forms  of  the  hygrometer,  are  noted  those 
as  made  by  Lambrecht  according  to  the  plan  and  under  the 
supervision  of  the  inventor,  Klinkerfues,  of  Gdttingen.  The 
method  of  construction  of  this  instrument  is  not  made  pub- 
lic, but  it  is  stated  that  it  is  always  compared  with  the 
psychrometer,  and  that  in  every  respect  it  is  exceedingly 
trustworthy. — OiebePs  Zeitschnft  ges.  Ifaturw.y  1875,  XII., 
800.  

THE  FOBMATION  OF  SNOW  AS  OBSERVED  FROM  BALLOONS 

In  a  balloon  ascension  on  the  29th  of  November,  1875, 
Tissandier  observed  that  the  fall  of  small  crystals  of  snow 
which  prevailed  at  the  earth's  sui*face  ceased  after  reaching 
a  moderate  altitude.  At  700  meters  above  the  earth's  sur- 
face the  temperature  was  —2^  Centigrade.  At  this  altitude 
a  thick  cloud  spread  over  the  earth's  surface,  having  a  Ter- 
tical  depth  of  800  metera.  Within  this  cloud  the  tempera- 
ture sank  to  -—4^  Centigrade.  At  1500  feet  above  the  npper 
surface  of  the  cloud  was  found  a  stratum  of  ice  crystals  to 
the  depth  of  150  meters.  Above  this  the  temperature  of 
the  air  was  0.  The  snow  crystals  had  a  very  remarkable 
appearance ;  and  the  rise  in  temperature  at  this  altitude  de- 
pended undoubtedly  upon  the  formation  of  the  crystals  and 
the  evolution  of  latent  heat. — 10  C7, 1870, 66. 
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BIVBR   CUBSENTS  AS   AFFECTED  BT  THE   EABTH's  BOTATION. 

In  Dr.  Giebel's  Zeitachrifty  Dr.  Dunker  gives  a  somewhat 
elaborate  essay  on  the  influence  of  the  rotation  of  the  earth 
on  the  coarse  of  rivers,  in  which,  after  referring  to  his  first 
memoir  published  in  1860,  he  refers  to  that  of  Von  Bayer  on 
the  same  subject,  and  states  that  his  conclusion  that  rivers 
flowing  either  northward  or  southward  in  the  northern  hem- 
isphere should  have  their  right-hand  banks  steeper,  higher, 
and  more  rapidly  eaten  away,  applies  also  to  the  southern 
hemisphere,  with  the  exception  that  there  the  left-hand  banks 
are  affected  in  that  way.  The  further  consideration  of  this 
subject  leads  him  to  the  consideration  of  the  movement  of 
the  winds  on  the  earth's  surface,  and  he  gives  a  general 
formula,  published  first  by  HoUbaur,  as  applicable  to  the 
movement  of  any  body  on  the  surface  of  the  earth,  whether 
solid,  gaseous,  or  liquid.  Dr.  Dunker  seems  to  consider  only 
bodies  moving  in  the  meridian  either  northward  or  south- 
ward, and  treats  at  some  length  of  the  influence  of  the  river 
in  excavating  and  changing  its  channel. —  GiebeVs  Zeits.  ges. 
Ifaturto.y  1876, 463.  

THE  INTEBNAL  TEMPEBATUBE  OF  THE   EABTH. 

The  origin  of  the  interior  heat  of  the  earth  is  treated  of  in 
a  few  words  by  Professor  Mohr,  who  states  that  if  the  in- 
terior is  still  molten,  it  follows  that  the  nearer  we  approach 
this  nucleus,  not  only  must  the  temperature  increase,  but 
must  do  so  in  an  increasing  ratio ;  so  that  for  a  given  in- 
crease of  temperature  we  require  to  penetrate  into  the  inte- 
rior of  the  earth  through  a  decreasing  number  of  feet.  Now 
the  deepest  artesian  well  as  yet  executed  is  at  Sperenberg, 
about  twenty  miles  south  of  Berlin.  This  well  was  begun 
in  1867,  and  has  already  reached  a  depth  of  over  4000  feet, 
at  which  depth  Magnus  measured  the  temperature  (88.5° 
Reaumur)  by  means  of  his  geothenuometer.  The  observa- 
tions of  temperature  that  have  been  made  in  this  well  were 
executed  with  the  greatest  care ;  each  position  of  the  thei^ 
mometer  being  cut  off  from  connection  with  the  upper  or 
lower  portions  of  the  well  by  plugging  up  the  tube.  The 
most  probable  results  of  these  measures  are  given  in  the  fol- 
lowing table : 
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Depth.  Temperatore. 

PnualAn  Feet  Reaomar. 

700 16.654" 

900 17.849° 

1100 19.948° 

1800 21.981° 

1500 23.880° 


Depth.  Temperature. 

Proflelan  Feet.  Beaamnr. 

1700 25.623° 

1900 27.815° 

2100 28.906° 

3890 86.766° 

4052 88.600° 


There  resnlts  from  these  measurements  a  very  remarkable 
bat  well-established  result — that  the  rate  of  increase  of  tem- 
perature is  continuously  growing  less  as  we  descend.  This 
increase  diminishes  at  the  rate  of  one  twentieth  of  a  degree 
for  every  hundred  feet,  so  that  it  is  easy  to  compute  at  what 
depth  the  temperature  will  cease  to  increase.  This  depth 
is  found  to  be  the  very  moderate  one  of  5190  feet,  at  which 
a  temperature  of  about  forty  degrees  might  be  expected  to 
prevail.  Even  if  we  do  not  attiibnte  absolute  accuracy  to 
these  observations,  yet  we  see  that  a  constant  temperature 
must  be  attained  at  a  depth  far  within  twenty  miles ;  and 
that  the  temperature  itself  even  at  that  depth  must  be  far 
less  than  the  melting-point  of  the  rocks.  The  result  of  these 
observations  at  Sperenberg  is  therefore  completely  in  accord- 
ance with  those  deduced  by  Vogt  from  operations  at  the  ar- 
tesian well  at  Grenelle;  and  if  we  attribute  any  value  at  all 
to  these  calculations,  they  seem  to  give  a  death-blow  to  the 
Plutonic  theories  of  former  geologists. — VerhatuB.  NaturhML 
Vereins^  Bonii^  XXXI.,  267. 


EABTH  TEMFEBATUBB  AT  KONIQBBBBa. 

The  results  of  a  series  of  measurements  of  the  temperatore 
of  the  earth,  as  made  at  different  depths  in  the  botanical 
garden  at  Konigsberg,  has  been  communicated  by  Dr.  Dorn 
to  the  Physical  and  Economical  Society  of  that  city,  who  re- 
marks that  while  the  series  is  of  too  short  a  duration  to  jas- 
tify  a  very  extended  investigation,  yet  one  thing  is  remarked, 
viz.,  that  the  annual  mean  temperatures  as  derived  from  the 
deeper  thermometers  are  invariably  lower  than  those  derived 
from  the  surface  thermometers  instead  of  being  higher,  as  is 
usually  the  case.  This  anomaly,  however,  is  abundantly  ex- 
plained if  we  consider  that  the  winters  of  the  years  1869,1870, 
and  1871  were  of  an  exceptionally  low  temperature;  and  this 
wave  of  cold  had,  in  1873,  only  just  reached  the  depths  in 
the  earth  at  which  the  lower  thermometers  were  placed, 
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while  the  upper  theimometers  dariog  that  year  were  exposed 
to  an  uDasnally  mild  temperature. — Schriften  OHpreumsche 
phy&ikali8ch,'0kon<}m.  Oe8eUs.^Kiynig9b€rg^  XY.,  18. 

THE   HiTSRIOB  STBUCTUBE   OF  THE   SABTH. 

The  mode  of  formation  of  the  inequalities  of  the  earth's 
8ur&ce  forms  the  subject  of  a  thorough  study  by  Osmond 
Fisher,  in  a  memoir  published  in  the  twelfth  volume  of 
the  Cambridge  Philosophical  Transactions.  He  concludes 
that  the  molten  earth  first  solidified  from  the  centre,  and, 
after  a  time,  from  the  surface  also ;  so  that  there  is  probably 
at  present  a  thin  layer  of  molten  material  between  the  so- 
lidified crust  and  the  solidified  interior;  and  that  the  solid 
crust  therefore  rests  in  corrugations  upon  a  liquid  or  quasi- 
liquid  layer.  The  conditions  of  equilibrium  of  such  a  crust 
are,  first,  that  it  must  be  considered  flexible ;  second,  it  must 
be  in  unstable  equilibrium ;  and,  third,  therefore  oscillations 
of  the  surface  are  possible.  Mr.  Fisher  makes  an  approxi- 
mation to  a  rigorous  mathematical  investigation  by  inquir- 
ing what  form  would  be  assumed  by  a  heavy,  flexible  crust 
resting  upon  a  liquid  in  a  rectangular  troagh  shorter  than 
the  crust;  and  shows  that  when  any  extraneous  foi-ce  acts 
upon  the  crust,  it  will  assume  the  form  of  a  series  of  equal 
circular  arcs.  The  same  conclusion  holds  good  when  the 
trough  is  supposed  to  be  very  long,  and  opened  lengthwise 
into  a  circular  form  corresponding  to  the  surface  of  the 
earth. 

The  further  conclusions  of  Mr.  Fisher  are  expressed  in  the 
mathematical  equations  introduced  by  him.  —  Cambridge 
PhAMophical  H'anaaciiQns^  XII. 

THE  THEBMAL  SFBINGS   OF  THE   UNITED   STATES. 

A  very  complete  list  of  thermal  springs  in  the  United 
States,  with  the  temperatures  of  their  waters  as  far  as  they 
have  been  observed,  is  given  by  Mr.  G.  K.  Gilbert,  of  the 
Survey  of  the  Territories  West  of  the  Mississippi.  He  con- 
siders the  thermal  springs  as  being  a  valuable  indication  of 
the  method  by  which  inequalities  of  the  earth^s  surface  have 
been  formed.  Hot  springs  are  generally  found  where  the 
rocky  structure  is  such  as  to  admit  of  easy  communication 
with  subterranean  waters.    Tilting  and  fracture  of  strata  are 
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concomitant  features  of  mountain  corrugation;  and  in. re- 
gions of  such  con'ugation  we  should  look  for  thermal  wa- 
ters. Designating  upon  a  map  the  localities  of  the  numerous 
springs  reported  by  Mr.  Gilbert,  the  first  thing  noted  is  that 
the  Mississippi  Valley  contains  no  hot  spring,  nor  do  the 
plains  of  the  Atlantic  coast.  Among  the  Ozark  Monntains 
of  Arkansas  we  have  one.  In  the  Colorado  Plateau  five  lo- 
calities are  noticed.  The  distribution  of  hot  springs  is  found 
to  coincide  very  exactly  with  that  of  corrugation.  The  range 
of  temperature  of  the  waters  is  far  higher  in  the  western  re- 
gion than  in  the  eastern. — HaydffifC%  /Survey  and  Itepcrts^ 
1876, 146.  

CONNECTION  BETWEEN  SOLAB  SPOTS  AND  TBBBESTBXAL  SLSC- 

TBICITT. 

As  the  result  of  his  study  upon  the  frequency  of  thunder 
and  lightning  storms  in  Germany  and  Switzerland,  Yon  Be- 
zold  concludes  it  probable  that  high  temperature  as  well  as 
a  solar  surface  free  from  spots  are  the  conditions  bringing 
about  years  rich  in  electrical  displays.  Since,  however,  the 
maxima  of  solar-spot  surface  agrees  with  those  of  greatest 
intensity  of  the  auroras,  it  follows  that  both  kinds  of  elec- 
trical phenomena,  thunder-storms  and  auroras,  are  in  a  cer- 
tain manner  complementary  to  each  other,  so  that  years  rich 
in  thunder-storms  are  poor  in  auroras,  and  vice  verea.  Such 
a  connection  between  sun-spots  and  thunder-storms  implies, 
however,  by  no  means  the  assumption  of  a  direct  electric  in- 
terchange between  the  earth  and  the  sun,  but  can  rather  be 
considered  as  a  consequence  of  the  variable  solar  insolation 
as  dependent  upon  the  solar-spot  surface.  The  variations  of 
insolation,  according  to  Koppen,  are  not  felt  simultaneously, 
but  rather  successively  in  the  various  latitudes  of  the  earth. 
The  thunder-storms  depend  not  only  upon  the  temperature 
of  the  place  of  observation,  but  also  upon  the  condition  of 
the  atmosphere  at  points  far  distant  and  belonging  to  other 
climatological  zones,  as  is  best  seen  in  the  thunder-storms 
accompanying  extensive  storms.  In  this  way  perhaps  can 
best  be  explained  the  peculiar  position  which  the  curve  of 
thunder-storm  frequency  holds  between  the  solar-spot  curve 
and  the  temperature  curve. — Sitzb.  K.-B,  Akad,  der  Wiseens,^ 
Munich,  1874,  IV.,  818. 
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TBB  FOBCB  OF  8BA  WAVES, 

In  connection  with  a  memoir  on  the  Manors  Breakwater, 
read  before  the  Institation  of  Civil  Engineers,  London,  by 
W.  H.  Price,  some  remarks  were  made  by  Mr.  David  Steven- 
son and  others  on  the  effect  of  sea  waves  in  breaking  np 
heavy  masses  of  masonry.    A  remarkable  instance  of  the 
power  of  such  waves  was  afforded  in  the  case  of  the  break- 
water at  Wick,  on  the  coast  of  England.    The  height  of  the 
waves  at  this  place  was  several  times  measured  and  esti- 
mated, the  result  being  about  forty-two  feet  from  crest  to 
hollow.    Stones  of  eight  and  ten  tons^  weight  were  by  such 
waves  carried  from  the  parapet  to  the  top  of  the  break- 
water.   It  was  resolved  finally  to  construct  the  outward  ex- 
tremity of  the  breakwater  by  depositing  three  courses  of 
one-hundred-ton  blocks  of  stone  on  the  rubble  base,  as  a 
foandation  for  three  courses  of  large  flat  stones,  surmounted 
by  a  monolith  of  cemented  rubble  built  on  the  spot.    The 
end  of  the  breakwater,  therefore,  was  in  substance  a  monolith 
weighing  upward  of  eight  hundred  tons,  being  about  26 
feet  by  45,  and  11  feet  in  thickness,  cemented  to  the  under- 
lying rubble  base.     Incredible  as  it  might  seem,  this  huge 
monolithic  mass  succumbed  to  the  force  of  the  waves.     It 
was  actually  seen  by  the  resident  engineer  to  be  bodily  slewed 
around  by  successive  strokes,  until  it  was  finally  removed 
and  deposited  inside  of  the  pier.    In  fact,  not  only  the  upper 
portion,  but  the  three  lower  courses  of  stone,  forming  a  mass 
of  1350  tons,  were  removed  without  breaking. — Minutes  and 
Proceedings  Institution  of  Civil  Engineers^  London^  1876, 40. 

GLIMATS   OF  THE   CAUCASUS. 

Dr.  Radde,  in  some  remarks  on  the  geology  of  the  Cauca- 
sus, shows  that  the  physics  of  the  surrounding  land  is  ren- 
dered entirely  different  by  the  presence  of  these  great 
mountain  ranges.  The  limit  of  perpetual  snow  in  the  Cau- 
casus sinks  to  ten  thousand  feet  in  the  moist  districts  of 
Colchis,  but  rises  on  the  northern  side  of  the  Caucasus,  where 
the  dry  east  and  northeast  winds  prevail,  and  where  thera 
can  be  only  a  slight  precipitation  of  snow,  until  on  Mount 
Ararat,  even  at  the  height  of  14,800  feet,  vegetation  is  found. 
There  is,  therefore,  a  difference  of  at  least  4000  feet  in  the 
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limits  of  perpetual  snow  in  different  portions  of  the  Caaca- 
SU8.  The  culture  of  the  vine  succeeds  without  special  pro- 
tection in  winter  at  an  altitude  of  3600  feet  in  Colchis,  while 
on  the  east  side  of  Mount  Ararat,  even  at  the  height  of  3000 
feet,  the  vines  must  be  protected  in  winter. 

Over  a  hundred  hot  springs  are  known  in  the  Caucasian 
range;  and,  according  to  Radde  and  Abisob,the  distribution 
of  these  springs  is  independent  of  the  extensive  volcanic 
activity  that  exists  in  the  former  geological  peaks.  On  the 
other  hand,  the  springs  as  well  as  the  volcanic  phenomena 
are  distributed  in  cognate  methods  along  the  dividing  lines 
of  axes  of  elevation  and  dislocation. 

The  most  remarkable  collection  of  mineral  springs  is  at 
Fjatigorsk,  where  within  the  space  of  twenty-five  square 
miles  every  possible  kind  of  mineral  springs  is  found :  sul- 
phur springs,  alkali  springs,  iron  springs,  and  muriatic-acid 
springs,  all  of  which  are  abundantly  visited  by  invalids. — 
SUzungsh.  Ostpreuss,  phyaikalUch-bkonom.  OeaeU8.y  KdnigB- 
hergy  p.  8.  

THB  EASTWARD  FB06RBSS  OF  STORMS. 

Robert  Tennant,  Esq.,  has  endeavored  to  elucidate  his 
views  on  the  causes  by  which  storms  progress  in  an  easter- 
ly direction.  According  to  him  the  barometer  rarely  indi- 
cates the  pressure  due  to  the  weight  of  the  air  directly 
above  it ;  but  owing  to  the  sluggish  currents  at  the  surface 
of  the  eaith  and  the  rapid  currents  above,  the  pressure  is  di- 
minished at  the  surface  of  the  eai*th,  although  it  may  remain 
undiminished  at  higher  altitudes.  When  in  consequence  of 
high  winds  the  barometer  falls,  a  spiral  inflow  then  takes 
place  toward  the  centre.  This  inflow  is  unequal  on  the 
different  sides,  being  for  Great  Britain  less  on  the  east  and 
northeast  side,  and  greatest  on  the  southwest  side,  in  conse- 
quence of  which  the  centre  of  the  barometric  depression 
moves  eastward.  As  regards  the  truth  of  his  statement 
that  the  barometer  can  not  give  a  true  indication  of  weight 
when  the  atmosphere  is  in  motion,  there  can  be  no  doubt ; 
but  the  exact  amount  of  the  diminution  of  pressure,  as  cal- 
culated by  well-known  formulae,  is  probably  much  less  than 
that  assumed  by  Mr.  Tennant. — Proceedings  Royal  Society^ 
-Eatnftwr^A,VIIL,612. 
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HAUrBTOBMS  IN  VRASCE. 

Sales  contribotes  a  pretty  fall  study  upon  oertain'  hail- 
storms which  visited  France  in  Jnne  and  July,  1874,  of  which 
that  which  occnrred  on  the  28th  of  July  was  especially  re- 
markable. Two  occnrred  on  the  26th  of  June,  covering  quite 
distinct  sections  of  country,  between  which  there  seemed 
good  reason  to  believe  that  some  connection  existed,  although 
its  exact  nature  is  not  indicated  by  the  theory.  Very  curi- 
ous are  the  isolated  points  observed  by  him  at  which  hail 
fell  apparently  without  any  connection  with  other  more  ex- 
tensive hail-storms  occurring  at  a  distance.  The  principal 
object  of  his  inquiry  has  been  the  connection  between  hail- 
storms and  altitude  above  the  ocean.  In  general  the  hail 
b^ins  in  the  valleys^-and  rarely  is  observed  at  stations  more 
than  one  thousand  feet  above  the  sea ;  which  limit  seems  to 
offer  insuperable  obstacles  to  its  formation  in  France,  al- 
though not  in  America,  where  the  heaviest  hail-storms  occur 
at  higher  altitudes. — Mim,  Acad,  des  Sciences^  Totdousey  1 875, 
285.  

BSD  6K0W   ON  THE  FIC-DU-HII)!. 

The  establishment  by  the  United  States  of  meteorological 
observatories  on  Mount  Washington  and  Pike's  Peak  seems 
to  have  stimulated  the  action  of  other  meteorological  offices 
in  the  same  direction.  Thus,  in  France,  the  observatory  on 
the  summit  of  Pio-du-Midi  has  formed  quite  an  epoch  in 
meteorological  study.  A  number  of  interesting  results, 
drawn  from  the  first  year's  observations,  are  presented  to 
the  Academy  of  Sciences  of  Toulouse  by  Dr.  Armieux,  who 
specially  calls  attention  to  the  hypsometric  results,  and  to 
the  peculiarly  interesting  phenomena  of  red  snow.  After  a 
short  historical  survey  of  our  knowledge  of  the  red  snow, 
to  which  he  himself  had  previously  contributed  somewhat 
in  his  article  ^*  Topography  of  the  Sahara,"  published  at 
Algiers  in  1865,  he  shows  that  the  presence  of  red  snow  ou 
the  P3rvenees  has  been  established  beyond  doubt.  It  has 
therefore  thus  far  been  observed  both  here  and  also  in  the 
Alps,  Spitzbergen,  Greenland,  and  New  Shetland,  and  in  the 
antarctic  zone,  to  which  we  may  also  add  an  occasional  re- 
cord of  its  appearance  in  North  America.    From  the  draw- 
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ings  and  description  of  the  red  coloring  particles  as  seen 
under  the  microscope  of  Dr.  Armieuz,  it  is  evident  that  with 
the  red  particles  are  mixed  occasionally  green  ones;  and 
the  cryptogamons  nature  of  the  substance  is  placed  beyond 
a  doubt. 

The  explorers  in  the  Swedish  North  Pole  expedition  have 
seen  marine  algao  growing  and  fruiting  at  a  temperature  far 
below  zero,  while  at  higher  temperatures  the  spores  com- 
pletely disappeared.  There  are  therefore  some  vegetables 
which  can  only  live  in  intense  cold  and  continuous  dryness; 
and  to  these  the  cryptogams  of  the  red  snow  must  be  neariy 
allied.  Many  of  the  figures  observed  by  Armienx  bear  dose 
analogy,  he  states,  to  those  figured  by  Gohn  in  his  beantifol 
memoir  published  at  Breslau  in  1872 ;  whence  he  condades 
an  intimate  relation  between  the  Ftotoceacvs  nioaUs  and 
the  ProtoccocuB  ptuvicdis. — Mhn,  Acad,  dea  Sciences  de  Ttnir 
louscy  1876, 195.  

THB  WINDS  AND  SAINS  OF  INDIA. 

A  valuable  memoir  on  the  winds  of  Northern  India,  pre- 
sented by  Henry  Blanford,  of  Calcutta,  to  the  Royal  Society 
of  London,  has  recently  come  to  hand,  in  which  this  subject 
is  treated  of  in  the  fullest  and  most  admirable  manner.  He 
first  describes  the  general  scheme  of  the  wind  system  of 
Northern  India,  in  which  he  shows  that  it  is  very  different 
from  that  of  the  adjacent  seas.  Instead  of  two  monsoons 
from  northeast  and  southwest  prevailing  alternately  during 
about  equal  periods  of  the  year,  we  find  a  great  diversity  of 
prevalent  wind  currents  depending  upon  the  direction  of  the 
mountain  ranges  and  of  the  gi*eat  valley  plains ;  and  with 
respect  to  period  to  be  classified  under  three  rather  than  two 
distinct  seasons,  excepting,  indeed,  in  Upper  Assam,  where 
the  normal  monsoons  prevail.  In  the  cold  weather  months, 
from  November  to  January,  the  wind  appears  to  flow  in  a 
gentle  current  from  a  distinct  source  in  the  hilly  regions 
southward,  down  the  valleys  of  the  Indus  and  Ganges,  or 
across  the  water-shed  of  Central  India.  In  hot  weather  the 
winds  draw  around  to  the  westward,  and  dry  currents 
radiate  out  over  the  whole  region,  and,  becoming  heated, 
form  the  well*knowu  hot  winds  of  April  and  May.  These 
winds,  however,  are  essentially  diurnal  winds.    In  June 
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the  southwest  monsoon  sets  in  on  both  coasts  of  the  penin- 
sula. 

The  relation  of  Uie  winds  to  temperature,  humidity,  and 
barometric  pressure  is  most  carefully  presented  in  detail.  In 
a  general  summary  he  states  that  the  northeast  monsoon  of 
the  Indian  seas  is  produced  by  the  cooling  and  condensation 
of  a  comparatively  calm  atmosphere  over  the  land  surface  of 
India.  Its  origin  is  in  the  plains  of  the  Punjab,  and  Upper 
and  Central  India  and  Assam,  probably  also  on  the  southern 
slopes  of  the  Himalaya.  These  wind  currents  are  fed  by 
an  upper  current  which  he  terms  the  antirfnonsoan^  of  which 
be  traces  two  distinct  branches. 

The  double  system  of  upper  and  lower  currents  is  present^ 
ed  by  him  in  admirably  constructed  charts,  on  which  both 
are  shown  in  their  proper  relations  to  each  other.  The  south- 
west monsoon  is  produced  by  the  heating  of  the  land  surface 
of  the  peninsula.  As  the  heat  increases  the  pressure  falls 
steadily,  and  the  sea  winds  are  drawn  from  a  greater  dis- 
tance south.  At  length,  in  general,  the  ridge  of  high  press- 
ure over  the  sea,  which  has  been  steadily  receding  southward 
since  February,  is  obliterated,  and  the  southeast  trade,  or 
perhaps  only  a  portion  of  it,  crossing  the  equator,  brings  the 
monsoon  rains  to  Bengal  and  the  western  coast  of  India. — 
JPML  Tran».Eoy(d  8oe.  ofZandon^CLXlY.,  363. 

OBIGIN  OF  CYGLOKSS. 

The  origin  of  the  cyclones  of  the  Bay  of  Bengal  has  been 
studied  by  Blanford,  of  Calcutta,  who  concludes  that  they 
are  not  necessarily  produced  by  two  parallel  currents  blow- 
ing in  opposite  directions,  but  rather  that  a  calm  state  of 
atmosphere,  or  one  in  which  the  winds  are  light  and  variable 
over  an  open  sea,  is  a  condition  &vorable  to  the  formation 
of  these  storms;  and  that  a  second  condition  is  high  or  mod- 
erately high  temperature.  In  consequence  of  this  collocation, 
a  large  quantity  of  vapor  is  produced,  ascends  into  the  at- 
mosphere and  is  condensed,  with  a  liberation  of  its  latent 
heat  oyer  the  place  of  its  production  instead  of  being  carried 
to  some  distant  region.  The  atmospheric  pressure  is  thus 
locally  lowered,  tending  to  cause  an  indraft  of  air.  The  for- 
mation of  cyclones  is,  then,  finally  determined  by  an  inrush 
of  a  saturated  storm-current  of  air  from  the  southwest  or 
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west-soathwest.  This  latter  feature  may  possibly  be  one  pe- 
culiar to  the  northwest  portion  of  the  Bay  of  Bengal ;  and 
Blanford  especially  guards  himself  against  being  supposed 
to  extend  these  views  to  the  case  of  any  other  area  than  that 
which  he  has  especially  dealt  with. — PhU.  Trans.  Boyal  8oc. 
of  London^  CLXIV.,  668. 

DBT  THUNDSB-8T0BMS. 

A  correspondent  in  Oregon,  Missouri,  states:  ^*When 
the  earth  has  become  dry,  parched,  and  very  waim,  I  have 
often,  on  the  occasion  of  thunder-storms,  noticed  for  hours, 
while  it  was  thundering  very  hard,  a  mist  falling  from  the 
storm-clouds,  and  roll  back,  after  nearly  reaching  the  earth, 
in  the  form  of  lighter  vapor.  I  think  this  rain  or  mist  in 
falling  passed  down  to  the  stratum  of  very  hot  air  on  the 
earth's  surface,  and  became  a  steam ;  large  volumes  of  white 
vapor,  forming  suddenly,  and  rolling  back  and  up.  Now  I 
am  confident  that  if  the  earth  had  been  shaded  by  trees  this 
rain  or  mist  would  have  fallen  on  the  ground.  This  phe- 
nomenon can  be  seen  here  every  hot,  dry  season.  My  atten- 
tion was  called  to  it  by  a  question  asked  while  one  of  these 
dry  thunder-storms  was  prevailing  —  the  thunder  rattling 
overhead,  and  not  a  drop  of  rain  falling.  The  white  mist  is 
not  easily  observed  overhead,  where  all  is  light,  but  oppo- 
site the  sun  under  a  dark  storm-cloud  it  is  very  plain,  and 
must  attract  attention." — AppUton^s  Popular  SeieiveeMcnOir 
fy,  IX.,  765.  

TBMPBBATUBB  OBSEBVATIONS  IN  ITIXY. 

The  distribution  of  temperature  in  Italy  is  the  subject  of 
an  elaborate  memoir  by  B^gona,  as  published  in  the  supple- 
ment to  the  Italian  Meteorology  for  1876. 

Starting  with  the  annual  movement  of  the  sun,  Ragona 
passes  to  the  remarkable  formulsB  that  have  been  published 
by  Liaias,  Schmidt,  Waltershausen,  and  others,  by  means  of 
which  the  distribution  of  tempemtnre  over  the  whole  earth 
is  represented  in  a  very  conspicuous  manner.  The  still  more 
remarkable  work  of  Forbes  on  this  subject  seems  to  have 
been  unknown  to  him.  The  detailed  study  of  temperature  at 
Modena  from  the  observations  of  ten  years  afforded  him  an 
opportunity  to  make  many  interesting  connections  between 
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temperatare  and  other  dorrelated  phenomena,  as,  for  in- 
stance, the  appearance  of  the  auroras  of  the  4th  of  February, 
1872,  and  the  4th  of  February,  lSl4.^MUearok  Ital^  ^PP-i 
1875.  

SAINTALL,  WIKDS,  AND  PBJBSSUBE  IN  ITALY. 

The  distribution  of  rain  in  Italy  for  the  years  1871  and 
1872  is  the  subject  of  an  elaborate  memoir  by  Denza,  in 
which,  after  a  careful  discussion  of  actual  observations  of 
rainfall  and  evaporation  over  the  whole  of  Italy,  he  considers 
the  theoretical  question  of  the  cause  of  the  peculiarities  of 
the  distribution  of  rain  in  Italy  in  general,  and  especially  in 
1872,  and  has  elucidated  the  distribution  of  the  winds  in  Italy. 
Deoza  adds  to  the  memoir  on  mnfall  one  on  the  distribution 
of  barometric  pressure,  as  shown  by  the  averages  of  1870  to 
1875. — MUeorologia  ItaUana^  Supplement^  1875,41. 

THB   BOBA   OF  SOUTHBBX  BUSSIA. 

Baron  Wrangell  has  written  a  very  interesting  paper  on 
the  causes  of  the  Bora,  or  northerly  gales,  at  Noworossisk. 
This  place,  situated  on  the  Black  Sea,  would,  it  is  said,  have 
the  finest  harbor  in  the  East,  were  it  not  for  its  exposure  to 
the  strong  north  winds.  According  to  Wrangell,  this  wind 
gains  most  of  its  force  in  that  locality  from  the  fact  that  it  is 
a  cold  wind  flowing  down  the  mountain-sides ;  and  as  we  can 
not  prevent  cold  dry  air  from  becoming  colder  by  radiation 
under  a  clear  sky,  he  proposes  to  diminish  the  violence  of  the 
wind  by  cutting  a  passage  through  a  spur  of  the  mountain  in 
such  a  way  as  to  relieve  the  mass  of  air  behind  from  any  con- 
finement whatever,  so  that  the  moment  a  slight  increase  of 
density  takes  place  that  air  will  flow  away  quietly  through 
the  artificial  valley.  The  approximate  formula  deduced  by 
him  for  computing  the  velocity  of  the  wind,  when  the  tem- 
perature of  the  air  and  the  barometric  pressure  are  given,  is 
derived  from  an  ingenious  course  of  reasoning,  and  gives  a 
close  approximation  to  the  observed  true  Telocity.—-  WUcP9 
Bepertorium^  1875.  

TBSQITBNCY  OF  THUNDEB-STOBMS  IN  EUBOPE. 

An  investigation  into  the  frequency  of  thander-storms  dtir* 
ing  the  summer  months  in  Europe  has  been  made  by  Von 

F  2 


130     AKNUAL  RECORD  OF  SCIENCE  AND  INDTJSTRT. 

Bezold,  who  is  led  to  the  oondasion  that  the  phenomena  of 
thnnder-storms  show,  in  general,  during  the  sammer  months 
in  the  northern  hemisphere,  two  maxima.  These  maxima  ap- 
proach each  other  in  proportion  as  we  go  away  from  tropical 
regions.  They  are  scarcely  distingnishable  in  Germany,  but 
are  recognized  by  taking  advantage  of  the  observations  in 
Barnaul  and  St.  Petersburg.  Of  all  the  stations  examined, 
only  one,  Katherinebnrg,  shows  a  single  maximum,  and  the 
climate  of  this  station  is  certainly,  on  many  accounts,  to  be 
considered  as  influenced  less  by  the  meteorological  conditioDB 
of  the  tropical  zones  than  almost  any  other  point  in  £urop& 
It  is  considered  therefore  that  we  shall  not  go  far  wrong 
if  in  the  two  maxima  of  electric  phenomena,  which  is  so 
plainly  seen  in  Europe,  we  recognize  an  echo  of  the  two  sum- 
mers, or  the  two  maxima  of  temperature  experienced  in  the 
tropical  zones.  —  SUssb.  K.-B.  Akad.  der  TPtMSfM.,  Munich, 
1876^  220.  

COKSTZTUITON  OF  THE  ATMOSPHEBS  OVER  THE  LIBTAK 

DESERT. 

Pettenkofer  has  examined  the  air  brought  back  from  the 
Libyan  Desert  by  Dr.  Zittel,  the  companion  of  Dr.  Roblfs, 
with  respect  to  tlie  quantity  of  oarbonic-acid  gas  contained 
therein.  He  finds  that  the  atmosphere  in  the  desert  has  pre* 
cisely  the  same  chemical  constitution  as  in  Germany,  where 
the  quantity  of  carbonic-acid  gas  varies  between  two  and  a 
half  and  five  ten-thousandths.  He  has  also  examined  the  air 
contained  in  the  water  of  springs,  and  finds  the  same  agree- 
ment —  Sitzb.  K.-B.  Akad.  der  Wis9en$.y  Munich^  1874,  IV., 
389.  

EFFECT  OF  TIDES  ON  THE  ROTATTOX  OF  THE  EARTH. 

Mr.  Tylor,  in  some  remarks  on  a  new  theory  of  tides  and 
waves,  advocates  the  view  that  the  level  of  the  ocean  is 
nearly  represented  by  high-water  mark  on  coasts  and  bays 
where  there  is  free  access  of  the  tide,  or  in  a  channel  without 
a  constant  flow.  He  states  that  he  entirely  disbelieves  io 
tidal  action  having  the  smallest  effect  on  the  rotation  of  the 
earth,  and  that  the  assumption  of  a  great  heap  of  water  trav- 
eling in  one  direction  is  a  gross  error.  He  also  suggests  that 
some  geological  difficulties,  such  as  the  evidence  that  tides 
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daring  the  quaternary  periods  were  three  or  four  times  as 
large  as  at  present,  may  be  explained  by  periodic  changes  of 
position  of  part  of  the  interior  of  the  earth,  rather  than  by 
supposing  great  changes  in  the  distance  of  the  moon  from 
the  earth.— 7  -4,  XLVIIL,  204. 

THE  DIIONUTIOK  OF  WATBS  IN  SPRINGS,  BIYEBS,  AND  WELLS. 

The  report  of  Wex  on  the  diminntion  of  water  in  wells, 
etc.,  presented  to  the  Austrian  government  in  1873,  was  fol- 
lowed by  the  appointment,  at  his  reqnest,  of  a  commission  of 
engineers,  to  whom  was  intrusted  the  duty  of  carefully  inves- 
tigating the  points  raised  by  the  author  in  his  learned  mem- 
oir.  So  important  did  the  matter  seem,  on  account  of  the 
long-matured  views  presented  by  Wex,  that  the  commission 
decided  to  fully  investigate  the  matter.  The  rivers  Danube, 
Rhine,  and  Elbe  were  respectively  assigned  to  certain  engi- 
neers, while  others  made  measurements  in  relation  to  the  Al- 
pine streams  and  the  glaciers,  and  others  again  undertook  a 
special  study  of  the  meteorological  questions  involved. 

Daring  the  past  two  years  the  committee  has  accumulated 
a  great  mass  of  valuable  material,  and  has  presented  a  very 
elaborate  report  on  the  subject,  which  was  published  in  a  re- 
cent number  of  the  Journal  oif  the  Austrian  Engineers  and 
Architects'  Association.  The  many  details  given  in  the  re- 
port of  the  committee  may  perhaps  be  sunmied  up  as  fol- 
lows :  First,  an  increase  is  proved  in  the  frequency  and  the 
heights  of  floods  in  the  rivers,  as  well  as  a  diminution  in  the 
altitude  of  the  mean  of  low  waters  in  most  of  the  rivers  and 
streams  of  cultivated  lands ;  and  all  the  evil  consequences 
depicted  by  Wex  follow  thereon ;  second,  the  cause  of  the 
injurious  changes  in  the  regimen  of  the  rivers,  in  the  drain- 
age of  swamps  and  morasses,  in  the  sinking  of  lakes  and 
dikes,  is  principally  to  be  found  in  the  destruction  of  the 
forests.  These  two  points  having  been  abundantly  estab- 
lished by  a  large  corps  of  able  engineers,  the  conclusions  and 
the  reoommendatioDS  of  the  Austrian  committee  become  of 
the  greatest  interest  to  other  nationalities,  since  it  is  evident 
that  the  same  causes  are  at  work  elsewhere,  and  especially 
so  in  America,  to  bring  about  the  same  disastrous  results. 
The  committee  recommend  that  on  the  one  hand  exact  meas- 
ures be  made  of  all  that  relates  to  the  hydrography  of  the 
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land,  implying,  of  course,  the  establishment  of  a  pennaneol 
hydrographio  commission ;  second,  that  the  most  stringent 
laws  be  enacted  to  prevent  the  willful  unnecessary  destrnc- 
tion  of  forests ;  and,  third,  that  every  thing  be  done  that  is 
possible  to  encourage  the  planting  and  cultivation  of  forests; 
and,  finally,  that  the  streams  and  rivers,  as  they  at  present 
exist,  be  connected  into  a  system  by  means  of  which  the 
height  of  the  water  may  be  regulated,  and  the  traffic  therein 
facilitated  as  much  as  possible. — Zeitschriji  de$  Ingen.-  und 
ArehUekteu'Vereins^  p.  137. 

MAGNBIIC  PARTICLES  IN  JLTMOSPHSUC  DUST. 

The  atmospheric  dust  examined  by  Tissandier  was  col- 
lected in  several  different  ways,  and  in  every  case  was  found 
to  contain  minute  magnetic  feiTuginons  particles.  Part  of 
the  dust  was  collected  upon  sheets  of  paper  exposed  to  the 
air  for  many  days;  in  another  series  of  experiments  air  was 
passed  through  pure  water,  and  the  latter  evaporated  over 
sulphuric  acid  in  vacuo.  Other  samples  were  collected  from 
rain  and  snow  water,  in  one  instance,  particularly,  from  snow 
gathered  upon  Mont  Blanc,  2712  meters  above  sea-leveL  The 
ferruginous  particles  occurring  in  these  various  specimens  of 
dust  were  extracted  by  means  of  a  magnet  and  subjected  to 
microscopic  examination.  In  diameter  they  rarely  exceed 
-j^  of  a  millimeter,  and  appear  to  consist  of  magnetic  oxide, 
resulting  from  the  combustion  of  iron.  Tissandier  brieves 
them  to  be  of  cosmical,  not  terrestrial  origin,  and  regards 
them  as  the  debris  of  meteoric  masses. — 62>,  1875,  Oct.  4. 

ON  THB   HEIGHT   OF  THE   AURORA  BOBBALIS. 

In  discussing  observations  made  by  himself  upon  the 
aurora  during  the  Swedish  expedition  of  1868  to  the  North 
Pole,  Professor  Lemstrdm,  of  Helsingfors,  states  that  al- 
though Loomis,  and  even  Bravais,  believed  that  observations 
which  give  a  very  low  height  to  the  aurora  are  erroneous, 
and  the  result  of  some  illusion,  yet  he  can  not  agree  with 
them ;  and  he  offers  in  support  of  his  opinion,  among  other 
things,  the  phenomena  observed  on  the  18th  of  October, 
1868,  at  the  entrance  of  the  Norwegian  Archipelago,  when 
the  whole  horizon  was  covered  with  rays  which  were  soon 
united  around  the  magnetic  pole,  forming  a  regular  orown. 
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All  the  phenomena  that  he  has  obatoved  and  deBcribed  in 
regard  to  the  illuminated  edges  of  clonds  show  very  plainly 
that  in  these  cases  the  polar  light  was  pi-odaced  in  the  region 
of  the  clouds,  and  even  lower.  We  know  by  numerous  ob- 
servations that  the  number  of  thunder  and  lightning  storms 
diminishes  considerably  as  we  approath  the  polar  regions,  so 
that  they  no  longer  occur  in  the  latitude  of  70°.  Must  we 
then  conclude  that  in  these  regions  the  clouds  are  completely 
deprived  of  electricity  ?  Certainly  not ;  but  only  that  the 
electrical  discharges  are  made  in  some  other  way.  In  these 
high  latitudes,  electricity  is  discharged  not  only  by  clouds, 
but  also  directly  by  damp  air,  as  takes  place  in  the  winter  in 
the  temperate  zones'.  A  great  many  direct  observations 
prove  the  existence  of  slow  discharges  of  this  nature ;  and  a 
very  remarkable  confirmation  is  given  by  Angstr5m,  who  on 
one  occasion  proved  the  presence  in  the  spectrum  of  the 
yellow  or  auroral  ray  over  almost  the  entire  sky.  —  Smiths 
gatiian  Rep.^  1 874, 232.       

BSLATION  07  THB  PHASES  OF  THB  MOON  TO  ATMOSPUSBIO 

PSSSSUBB. 

In  a  memoir  by  Ludicko,  he  shows  that  the  atmospheric 
pressure  diminishes  with  the  waxing  and  increases  with  the 
waning  moon.  The  pressure  is  less  at  the  perigee  than  at 
the  apogee,  and  in  general  the  effect  of  the  moon  upon  the 
atmosphere  is  the  inverse  of  that  which  it  produces  upon  the 
ocean.  The  observations  on  which  his  results  are  based  ex* 
tend  over  eight  years ;  but  the  actual  effect  of  the  moon 
upon  the  barometric  pressure,  although  decided,  is  yet  ex- 
ceedingly smaU.  

IBON  m  ATMOfiPHSBIC  DUST. 

As  the  result  of  an  examination  of  atmospheric  dust,  the 
mineral  residuum  from  the  melting  of  snow,  etc.,  with  special 
reference  to  iron  in  the  atmosphere,  Mr.  Young  remarks  that 
thia  metal,  in  appreciable  quantity,  occurs  in  the  dust  accu- 
mulated in  old  buildings  during  a  long  period  of  time,  and  is 
usually  of  a  globular  form,  showing  that  it  has  been  formed 
at  a  high  temperature.  The  iron  as  found  in  melted  snow  is 
much  more  irregular  in  shape,  and,  is  more  abundant  in  pro- 
portion when  the  snow  is  collected  at  the  lower  levels.    Mr. 
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Young  has  not  been  able  to  establish  the  ooonrrence  of  iodine 
in  snow-water,  as  claimed  by  other  experimenters. — 6^, 
1876,  Jvly  17,  242.  

SCHOTT's  tables  of  ATMOSPHBBIO  TEMPS&ATUItB. 

An  important  work  has  recently  been  issned  by  the  Smith- 
sonian Institution,  entitled  ^  Tables  of  Atmospheric  Temper- 
ature in  the  United  States,"  by  0.  A.  Sehott.  The  special 
result  reached  by  Mr.  Sehott,  in  reference  to  secular  varia- 
tions of  temperature,  ave  of  such  general  interest  and  impor- 
tance that  we  quote  some  of  his  conclusions :  ^^  The  character 
of  the  secular  variation  in  the  mean  annual  tempemture  is 
that  of  a  series  of  irregular  waves  representing  a  succession 
of  warmer  and  colder  periods.  These  undulations,  when  com- 
puted for  a  number  of  stations  exposed  to  similar  climato- 
logical  conditions,  are  seen  to  have  approached  to  parallelism 
over  large  tracts  of  country.  There  is,  however,  nothing  to 
countenance  the  idea  of  any  permanent  change  in  climate 
having  taken  place,  or  being  about  to  take  place.  During 
the  last  ninety  yeara  the  thermometric  records  of  mean  tem- 
peratures show  no  indication  whatever  of  a  sudden  rise  or 
fall."  A  similar  conclusion  has  also  been  reached  by  Mr. 
Sehott  in  reference  to  the  rainfall.  ^  If,  now,  we  group  to- 
gether stations  properly  located,  the  undulations  become 
well  marked,  the  interval  between  successive  maxima  or 
minima  being  about  twenty-two  years  on  the  Atlantic  coast 
and  seven  years  in  the  Mississippi  Valley.  Even  these  un- 
dulations, however,  are  not  sufficiently  regular  to  serve  as  a 
basis  of  prediction.  A  comparison  of  the  temperature  with 
the  frequency  of  the  solar  spots  show,  so  far  as  these  i^ecords 
go,  no  traces  of  any  direct  connection  between  these  phe- 
nomena. On  comparing  the  temperatures  and  the  rainfalls, 
there  seems  some  ground  for  concluding  that  years  of  high 
mean  temperature  have  also  a  large  rainfall.  And,  again, 
for  years  of  low  temperature  the  winds  appear  to  be  north- 
erly, and  for  high  temperature  southerly.  The  connection 
between  the  temperature,  the  rain,  and  the  winds  must,  how- 
ever, be  ultimately  considered  as  due  to  variations  in  solar 
radiation." 


0.  GENERAL  PHYSICS.  Ub 


C.  GEIJERAL  PHYSICS. 

THE  BEIiATIOK  BSrWBBlf  GSATTTATIOK  AIW  BNXBaT. 

In  a  paper  on  the  relation  of  the  law  of  gravitation  to  the 
principle  of  the  conservation  of  energy,  Rev.  George  P. 
Tonng,  of  Toronto,  proposes  to  show  that  if  this  principle  be 
accepted,  it  mast  follow  that  the  force  of  gravitation,  which, 
at  ordinary  sensible  distances,  is  one  of  attraction,  must  at 
a  certain  limit  necessarily  undergo  a  transformation  into  a 
force  of  repulsion.  He  concludes,  moreover,  that  there  is  a 
higher  law  than  that  of  conservation  of  energy,  which  law  is 
expressed  by  him  in  certain  mathematical  formula),  from 
which  he  deduces  both  the  law  of  gravitation  at  ordinary 
limits,  and  the  law  of  repulsion  within  certain  limits. —  (7ana- 
dian  JoutmoU  of  Science^  XIV.,  689. 

Thomson's  dbad-bbat  ABBAjraBMENx  fob  chbmical 

BALAXCBS. 

In  giving  an  account  of  Sir  William  Thomson's  arrange- 
ment for  lessening  the  vibrations  of  delicate  chemical  bal- 
ances. Professor  Tait  states  that  this  method  consists  in 
saspending  from  the  beam  two  very  light  closed  cylinders, 
which  fit  closely,  but  without  touching,  into  two  fixed  cylin- 
ders open  at  the  top.  This  apparatus,  when  applied  to  a 
long  and  massive  beam  which  ordinarily  vibrated  for  some 
minutes  when  disturbed,  brought  it  to  rest  in  three  half  vi- 
brations. There  is  therefore  practically  no  limit  to  the 
length  and  consequently  to  the  sensibility  that  may  be  given 
to  the  balance  beam. 

An  instructive  aero-dynamical  phenomenon  is  noted  by 
him  in  this  connection,  viz.,  the  closed  cylinder,  when  exactly 
balanced  inside  of  the  open  cylinder,  can  be  made  to  ascend 
briskly  by  a  current  of  air,  even  when  the  latter  blows  verti- 
cally downward  upon  the  centre  of  the  upper  end  of  the 
cylinder. — Proceed,  of  the  Roy.  8oe.  ofEdinburgh^  VIII.,  491. 

BIMPLB  BYNAMOHBTBB. 

Dr.  Hamilton,  of  the  Long  Island  College  Hospital,  mentions 
that,  having  a  necessity  for  a  dynamometer  for  therapeutical 


136     ANNUAL  KECOBD  OF  8CIBNC£  AND  INDUSTRY. 

m 

purposes,  ho  devised  the  following  construction :  A  glass  tube 
dips  into  a  bulb  of  pure  India  rubber.  The  interior  of  the 
bulb  is  filled  with  colored  water,  which,  by  pressure  upon  the 
bulb,  is  forced  up  in  the  tube,  the  upper  part  of  which  is  fill« 
ed  with  air,  which  is  thereby  compressed.  Attached  to  the 
tube  is  a  scale  whose  divisions  represent  pounds.  As  fifteen 
pounds'  pressure  to  the  square  inch  is  required  to  compress 
the  given  body  of  air  to  one  half  its  volume,  of  course  that 
amount  of  force  brought  to  bear  upon  the  bulb  will  pi-ess  the 
column  of  water  half-way  up  the  scale.  This  apparatus,  be- 
sides the  advantage  of  simplicity,  cheapness,  and  great  accu- 
racy, has  the  further  convenience  that  the  bulb  receiving  the 
pressure  is  of  a  convenient  shape,  and  can  be  used  by  persons 
of  large  or  small  hands.  Again,  the  bulb  is  adapted  to  receive 
pressure  exerted  by  all  the  flexors  of  the  hands,  and,  finally, 
the  action  of  the  muscles  is  the  same  at  differant  times,  the 
same  group  of  muscles  being  always  brought  into  play,  so  that 
correct  comparative  tests  may  be  made  from  day  to  day. — 
Psf/chohgical  and  MecUco-Zegal  Joum.j  Aprils  1875, 266. 

ON  THE   ELASTICriY   OP  ROCK-SALT. 

Some  physical  experiments  have  been  made  by  Pro- 
fessor Groth,  of  Strasbnrg,  upon  the  elasticity  of  rock-aalt 
They  involved,  first,  the  preparation  of  rods  of  crystalline  salt, 
some  three  inches  in  length  and  one  fiftieth  of  an  inch  in 
thickness;  these  were  made  perpendicular  to  the  plane  of  the 
cube,  and  also  to  the  dodecahedron.  For  the  determination 
of  the  coefficient  of  elasticity  the  rod  of  salt  was  fastened  to 
a  much  longer  rod  of  brass,  and  then  set  in  vibration  in  the 
usual  way ;  sand  strewed  on  the  vibrating  rods  determined 
the  position  of  the  nodes,  and  these  in  connection  with  the 
thickness  gave  the  elasticity  of  the  salt  relatively  to  the 
brass.  By  comparing  two  rods,  made  as  described,  the  effect 
of  the  intervening  brass  rod  was  eliminated,  and  the  coeffi- 
cient of  elasticity  for  the  two  determined.  The  ratio  ob- 
tained was  1  to  1^  (nearly),  expressing  the  relation  between 
the  elasticity  normal  to  the  dodecahedral  planes  with  that 
normal  to  the  cubic  planes.  This  result  is  important,  as 
showing  that  the  elasticity  in  an  isometric  mineral,  like  rock- 
salt,  is  not  throughout  uniform,  but  is  dependent  upon  the 
direction. 
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"flow"   op  HBTAIiS. 


ProfeBBor  ThantoD,  who,  nearly  BimultaDeoasly  with  Com- 
mander L.  A.  Beardslee,  ascertained  that  an  increased  power 
of  resisting  stress  was  developed  in  iron  and  steel  by  their  sub- 
jection to  a  strain  which  produced  distortion  beyond  the  elas- 
tic limit,  and  gave  them  a  set,  has  lately  presented  a  paper  to 
the  American  Society  of  Civil  Engineers,  in  which  he  has  given 
the  results  of  extended  researches  as  applied  to  other  metals. 
He  concludes  that  the  simple  extension  or  straining  of  any 
member  of  any  metallic  structure  is  not  a  cause  of  weakness 
except  where  it  produces  an  actual  reduction  of  section  resist- 
ing rupture,  or  where  it  brings  the  line  of  stress  into  a  new  di- 
rection, in  which  it  acts  either  with  a  larger  component  of  force 
in  the  former  direction  of  stress,  or,  as  in  the  case  of  a  reflexure 
of  the  metal,  it  takes  the  material  at  disadvantage  strateget- 
ically  after  a  new  disposition  of  its  particles  has  taken  place. 

The  conclusion  seems  also  proper  that  the  elevation  of  the 
elastic  limit  by  strain  can  only  occur  in  metals  which  are  elastic, 
and  are  capable  of  being  placed  in  a  condition  of  reduced  resist- 
ing power  by  internal  stress,  by  artificial  or  external  force. 

Finally,  the  conclusion  has  been  arrived  at  that  structures 
are  not  weakened  by  stresses  exceeding  the  elastic  power  of 
their  members^  whatever  the  material  of  which  they  are  com- 
posed, and  even  when  made  of  metals  having  no  elasticity,  and 
capable  of  yielding,  like  tin,  by  flow,  unless  such  strains  as  are 
produced  are  productive  of  actual  molecular  disimption. — 
iMer  cfK  H.  Thurston.   

THE  PLASTICrrT   OF  lOlB. 

Professor  Dr.  Pfaff  has  communicated  to  the  Physical  So- 
ciety at  Erlangen  some  experiments  upon  the  plasticity  of  ice, 
his  experiments  being  made  with  the  object  of  obtaining  some 
exact  numerical  data  as  to  the  pressure  necessary  to  change 
the  form  of  a  mass  of  ice,  since  it  is  essentially  interesting  in 
the  theory  of  glacial  movements  to  determine  the  minimum 
pressure  at  which  the  ice  is  plastic.  He  finds  that  even  the 
lightest  pressure  is  sufficient  to  make  one  particle  of  ice  slide 
from  another,  if  it  only  acts  constantly  and  at  a  temperature 
near  the  melting-point ;  that,  in  fact,  near  the  melting-point 
ice  behaves  like  wax.    The  results  obtained  by  him  com- 
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pletely  explain  the  fact  that  the  movements  of  glaciers  are 
more  rapid  in  proportion  as  the  temperature  rises ;  and  the 
theory  of  gUtcial  movements  seems  to  receive  through  his 
experiments  a  new  support  —  SUzb.  PhysikcU.  -  Medeein, 
Qeselb.^  BrUmgen,  1875,  72. 

PLA8TICO-DTNAMIC& 

Within  the  last  few  years  a  new  branch  of  mechanics  has 
been  developed  by  Saint- Venant,  known  as  plastico-dynam- 
ics,  which  occupies  itself  with  the  movements  in  the  interior 
of  plastic  solid  bodies;  researches  on  this  subject  were  made 
by  Tresca,  and  published  in  1864  in  a  work  on  the  flow  of  solid 
bodies,  and  in  a  work  published  nearly  at  the  same  time  by 
Saint-Venant  on  the  torsion  of  prisms  of  various  shapes. 

Subsequently,  in  1870,  Tresca  published  a  work  in  which 
he  endeavored  to  explain  the  phenomena  under  considera- 
tion by  tracing  out  the  movements  of  the  molecules  of  the 
bodies  in  question  as  they  moved  more  or  less  slowly  under 
the  influence  of  the  pressures  and  resistances  to  which  they 
were  subjected.  His  principle  of  the  conservation  of  vol- 
umes has  been  developed  by  Saint -Venant,  who  has  shown, 
however,  that  it  is  not  entirely  adequate  to  explain  the  ob- 
served phenomena,  or  to  give  satisfiictorily  the  actual  values 
of  the  strain  in  the  interior  of  solid  bodies  undergoing  de- 
formation in  consequence  of  external  pressures.  Both  Tre- 
sca and  Saint -Venant  agree  that  the  fundamental  principle 
of  the  new  science  amounts  to  this,  that  at  every  point  in 
the  interior  of  a  plastic  body  which  is  being  deformed  the 
greatest  tangential  component  of  the  pressure  remains  equal 
to  a  specific  constant  peculiar  to  each  substance ;  and  fVom 
this  principle  alone  Saint -Yenant  has. recently  established 
certain  differential  equations  of  the  plastic  movements,  an 
integration  of  which  would  go  far  toward  a  complete  solu- 
tion of  the  problenL  Failing  in  an  analytical  solution,  how- 
ever, he  suggests  that  experiments  must  be  resorted  to,  and 
defines  with  some  precision  the  nature  of  the  desired  obser- 
vations.—6  B,  LXXXI,  115. 

AN  BXPXBIMBirr  IN  INSTANTANBOUB  CBTSTALUZATION. 

P^ligot  has  recently  described  in  La  Nixtitre  the  following 
interesting  experiment :  Dissolve  one  hundred  and  fifty  parts^ 
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by  weight,  of  hyposulphite  of  soda  in  fifteen  parts  of  boiling 
water,  and  gently  poar  the  same  into  a  tall  glass  jar  so  as  to 
half  fill  it,  keeping  the  solntion  warm  by  placing  the  glass 
in  hot  water.  Then  dissolve  one  hnndred  parts,  by  weight, 
of  the  acetate  of  soda  in  fifteen  parts  of  hot  water,  and  care- 
fully ponr  it  into  the  same  glass,  inclining  the  latter  so  that 
the  second  solution  may  gently  flow  upon  the  first,  and  form 
an  overlying  layer  without  mingling  with  it.  When  cool 
there  will  be  two  supersaturated  solutions.  1£  now  a  crystal 
of  hyposulphite  of  soda  be  attached  to  a  thread  and  care- 
fiilly  passed  into  the  glass,  it  will  traverse  the  acetate  solu- 
tion without  disturbing  it,  but  on  reaching  the  hyposulphite 
eolation  will  cause  the  latter  to  crystallize  instantaneously 
in  large  rhomboidal  prisms  with  oblique  terminal  faces. 
When  the  lower  solution  is  completely  crystallized,  a  crystal 
of  the  acetate  of  soda  similarly  lowered  into  the  upper  solu- 
tion will  cause  it  to  crystallize  in  oblique  rhombic  prisms. 
The  appearance  of  the  two  difierent  kinds  of  crystals,  and  the 
method  of  their  formation  by  the  selection  of  the  disturb- 
ing crystal,  forms  an  interesting  philosophical  experiment 
Though  not  mentioned  in  our  source  of  information,  it  would 
he  well  to  observe  the  precaution  of  covering  the  surface  of 
the  upper  solntion  with  a  thin  layer  of  oil,  to  protect  it  against 
disturbance  and  the  falling  in  of  dust-particles,  by  which  the 
crystallization  will  readily  be  set  up,  and  the  foregoing  ex- 
periment anticipated  quite  unexpectedly. 

FBICnONAL  BB8ISTAKCS  OF  WATBB  TO   MOTION   OF  VBSflELS. 

In  the  report  to  the  Lords  Commissioners  of  the  Admiral- 
ty on  the  experiments  for  the  determination  of  the  frictional 
resistance  of  water  to  moving  surfaces  under  various  condi- 
tions, it  is  stated  that  a  number  of  surfaces  were  experi- 
mented with,  the  experiments  being  conducted  by  drawing 
known  areas  of  the  given  body  through  the  fluid.  The  re- 
sults may  be  expressed  generally  by  a  formula  based  upon 
the  assumption  that  the  resistance  offered  to  the  particles 
of  fluid  is  purely  dynamic,  dependent  upon  the  weights  of 
the  particles  and  the  velocities  imparted  to  them.  Conse- 
quently, for  lengths  of  surfece  above  fifty  feet,  the  increase 
of  the  friction  per  square  foot  of  every  additional  length  is 
so  small  that  it  will  make  no  very  great  difference  in  our  es- 
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timate  of  the  total  resistance  of  a  surface  three  hundred  feet 
long,  such  as  the  side  of  a  ship,  whether  we  assume  such  in- 
crease to  continue  at  the  same  rate  throughout  the  last  two 
hundred  and  fifty  feet  of  the  surface,  or  to  cease  entirely  af- 
ter fifty  feet.— i^w.  Brit.  School  of  Adv.  &».,  1874. 

THE  HOYBMSNTB  OF   WAYSS  AND  VE88BLB  AT  SEA. 

The  study  of  the  motions  of  vessels  is  prosecuted  in  the 
French  navy  with  considerahle  diligence  by  means  of  the 
apparatus  invented  by  Madamet,  and  described  in  a  note  in 
the  Maritime  and  Colonial  Review^  May,  1876.  This  appa- 
ratus consists  essentially  of  a  Foucault  regulator  causing 
two  pencils  to  traverse  a  cylinder  with  perfect  regularity; 
the  whole  apparatus  being  swung  on  gimbals  in  such  a  way 
that  every  movement  of  the  vessel  is  registei'ed,  as  regards 
direction,  velocity,  and  time,  on  a  sheet  of  paper.  This  appa- 
ratus has  been  used  on  board  of  a  number  of  French  frigates, 
such  as  X'  Ocian^  La  Minerve^  and  La  Oaliuonniere^  while  ly- 
ing in  the  port  of  Brest,  in  order  to  determine  completely  the 
movements  of  vessels  oscillating  in  a  calm  sea.  At  present 
the  apparatus  is  employed  in  connection  with  that  devised 
by  Risbee,  in  order  to  measure  the  resistance  of  a  vessel  to 
careening. — Revue  Maritime  et  Coloniale,  May,  1876, 481. 

VIBRATION  OF  FLUID  COLUMNS. 

The  fact  that  a  column  of  air  can  be  set  into  longitudi- 
nal vibration  has  suggested  to  Kundt  the  possibility  of  pro- 
ducing similar  longitudinal  vibrations  in  columns  of  water. 
To  this  end  he  sets  the  tube  containing  the  water  in  vibra- 
tion, and  finds  that  the  success  of  his  experiment  depends 
principally  upon  removing  from  the  liquid  all  traces  of  gas, 
whether  the  latter  be  absorbed  or  are  in  the  shape  of  minute 
bubbles.  The  gases  absorbed  by  the  liquid  are  partially 
driven  out  by  the  vibrations,  and  appear  as  disturbing  bub- 
bles. The  so-called  tone  figures  of  Kundt  can  be. shown  in 
the  vibrating  columns  of  liquid  as  well  as  in  those  of  air, 
and  can  be  used  to  determine  the  velocity  of  sound  in  the 
liquid.  It  is  found  that  the  thiclcness  of  the  glass  tube  has 
an  influence  on  the  velocity  of  sound,  such  that  the  thicker 
the  tube  the  more  rapid  is  the  propagation  of  the  sound 
wave.— 19  C7,VnL,  7. 
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ON  TBS  THEOBT  OF  THE  FLOW  OF  WATER  OB  QAS. 

The  important  work  of  Bonssinesq,  entitled  ^^  An  Essay 
on  the  Theory  of  Currents  of  Water,"  which  will  be  printed 
by  the  Academy  of  Sciences  of  Paris  in  the  twenty-third 
volume  of  its  foreign  memoirs,  has  received  some  interesting 
additions  from  its  author,  among  which  is  one  that  treats  on 
the  transpiration  of  gases,  which  interesting  subject  is  known 
to  us  at  present  only  through  the  observations  of  Grohan, 
Exner,  and  others,  but  whose  results  are  explained  by  the 
mechanical  theories  of  Boussinesq.  Other  additions  are 
those  that  relate  to  the  uniform  regimen  of  flowing  water, 
and  especially,  the  third  addition,  that  which  serves  to  com- 
plete the  theory  of  vertical  waves,  in  which  the  author  cal- 
culates the  loss  of  dynamic  energy  that  the  waves  experi- 
ence as  a  consequence  of  the  mutual  friction  of  the  layers 
of  liquid  as  well  as  the  friction  against  the  containing  walls. 
—6  jB,  LXXXL,  466.  

HYDEAULIC  IITVESTIGATIONS  IN  INDIA. 

A  very  extensive  series  of  experiments  by  Captain  Allen 
Cunningham  on  the  flow  of  water  in  rivers  and  canals  is  pub- 
lished as  an  extra  to  the  professional  papers  on  Indian  engi- 
neering. After  noticing  the  results  derived  from  Humphrey 
and  Abbott's  study  of  the  Mississippi,  D'Arcey  and  Bazeir's 
studies  in  France,  and  Redy's  studies  on  the  Paraguay,  Uru- 
guay, and  La  Plata,  he  states  that  the  primary  object  in  his 
own  investigations  has  been  to  test  the  applicability  of  the  re- 
sults of  the  American  and  French  experiments  to  large  bodies 
of  water  in  regular  channels. 

Among  the  conclusions  to  which  his  own  observations  have 
led  bim  are  the  unsteadiness  in  the  motion  of  a  large  body 
of  water,  even  in  a  uniform  channel  of  great  length ;  the  ve- 
locity at  any  point  varying  considerably  from  one  instant  to 
the  next,  although  the  average  velocity  is  sensibly  constant. 
The  curve  representing  the  surface  velocity  of  a  current  of 
water  is  strikingly  regular,  and  is  symmetrical  with  reference 
to  the  mid-channel,  while  its  form  depends  upon  the  flgure 
of  the  cross-section.  In  a  very  wide  channel  it  has  a  flat 
curve.  In  a  rectangular  section  in  masonry  it  is  approxi- 
mately a  quartic  ellipse.    The  surface  velocity  near  the  mar- 
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gin  decreases  very  rapidly,  and  at  the  margin  itself  is  perhaps 
at  zero.  In  cases  of  straight  margins  of  great  length  there 
is  a  constant  surface  motion  from  the  margin  toward  the  cen- 
tre, most  intense  at  the  margin.  The  average  central  surface 
velocity  varies  on  a  calm  day  nearly  as  the  square  root  of  the 
central  depth.  The  curve  representing  the  mid-channel  ver- 
tical velocity  is  approximately  a  common  parabola,  whose 
axis  is  usually  below  the  surface  at  a  depth  depending  upon 
the  state  of  the  wind ;  but  the  foim  of  the  curve  is  hardly 
well  enough  determined  to  admit  of  inferring  the  bottom  ve- 
locity. The  line  of  maximum  velocity  is  highest  at  mid-chan- 
nel, and  deeper  as  we  proceed  toward  the  margins. — I^/es* 
sional  Papers  on  Indian  Engineering^  Ot^ober^  1876. 

gauss'  THBOBT  of  CAPnXABITY. 

Plateau  states  that,  as  is  well  known,  Oauss  has  deduced 
formulas  relative  to  particular  phenomena  of  capillarity,  by 
starting  from  the  principle  of  virtual  velocities.  The  French 
scientibt  Moutier  has  recently  shown  that  the  theory  of 
Gauss  properly  ti*eated  explains  certain  effects  attributed 
of  late  years  to  the  tension  of  liquid  surfaces,  without  any 
necessity  of  especially  assuming  the  existence  of  such  tension. 
He  has  deduced  also  a  general  formula  concerning  the  equi- 
librium of  two  liquids  in  contact  with  each  other  and  with  a 
solid.  This  formula  contains  certain  constants  relative  to 
the  different  molecular  attractions  that  obtain  in  the  system ; 
and  now  Van  der  Mensbrugghe,  of  Ghent,  demonstrates  that 
these  constants  themselves  have  a  definite  physical  signifi- 
cation ;  that  they  represent,  viz.,  respectively  the  tension  at 
the  free  surface  of  the  two  liquids,  the  tension  at  their  com- 
mon surface,  and  the  tensions  at  the  surfaces  of  contact  be- 
tween the  liquids  and  the  solids. — Bulletin  Acad.  JRoyak  des 
Sciences  de  Belgigue,  1875,  366. 

UPPMANN'S    EXPBBIHENTS    on    OAPHXABT    AITBACTION    AND 

HIS  ELBCTBO-CAPILLABT  MOTOB. 

The  facts  in  relation  to  capillary  attraction,  described  by 
Mr.  Lippmann,  and  of  which  he  has  availed  himself  in  the 
contrivance  of  what  he  calls  the  electro -capillary  motor, 
now  exciting  so  much  attention  in  Europe,  are  not  original 
with  him,  but  are  due  to  Dr.  Draper,  who  discovered  them 
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more  tban  forty  years  ago,  and  made  them  the  Bnbject  of  a 
memoir  inserted  in  The  Jixurnal  of  the  JEVanMin  Institute  of 
Philadelphia,  January,  1836,  and  again  in  The  London  and 
Edinbiargh  PhUoeophicai  Magaxine,  March,  1845,  in  a  paper 
entitled  ^'Is  Capillary  Attraction  an  Electrical  Phenom- 
enon ?'*  In  these  memoirs  Mr.  Lippmann's  facts  are  set 
forth,  and  the  explanation  of  them  is  given.  Dr.  Draper 
formerly  wrote  a  good  deal  on  capillary  attraction,  regard- 
ing it  simply  as  an  electric  phenomenon.  His  views  on  the 
sabject  are  given  in  detail  in  the  scientific  jonrnals  above 
named,  and  also  in  The  American  Journal  of  Medical  Sei- 
encee.  

ON  THB  BLASnCXTY  OF  OASES. 

One  of  the  most  extensive  experimental  researches  of 
modern  times  is  that  now  being  prosecuted  by  Mendelejeff 
on  the  elasticity  of  gases,  the  expenses  of  which  are  being 
defrayed  by  the  Imperial  Russian  Society  of  Technology, 
the  first  of  which  is  now  published  in  the  Russian  language. 
Experiments  made  by  Oersted,  Rnmfbrd,  Natterer,  and  Cail- 
letet  lead  one  to  think  that  under  considerable  pressures  all 
gases  are  compressed  less  than  they  should  be  as  indicated 
by  Mariotte's  law.  The  greater  part  of  the  first  volume  of 
Mendelejefrs  work  is  of  course  occupied  with  preliminary  re- 
searches necessary  to  establish  the  accuracy  of  his  instru- 
ments and  methods.  The  volume  concludes  with  a  descrip- 
tion of  the  first  experiments  made  by  him  upon  rarefied  gases 
and  upon  air  compressed  under  from  one  to  three  atmos- 
pheres. The  results  that  he  has  obtained  in  operating  upon 
air,  hydrogen,  and  carbonic  acid,  under  gradually  decreasing 
pressures,  lead  to  the  conclusion  that  the  product  of  the 
pressure  into  the  volume  diminishes  with  the  pressure ;  the 
diminution  being  especially  sensible  for  air,  when  the  press- 
ure becomes  very  feeble. — 6  JB^  LXXXL,  501. 

THE  SLASnCITY   OF  PURIFIED  AIB. 

Some  researches  of  Mendelejeff  and  Kirpitschoff  show  that 
the  product  of  any  volume  of  air  by  its  pressure,  which  ac- 
cording to  the  law  of  Mariotte  should  be  constant  for  all 
pressures,  is  not  so  for  the  air,  varying  considerably  when 
the  pressures  diminish  to  so  small  a  quantity  as  half  a  milli- 
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meter.  This  product  in  fact,  which  for  perfect  gases  is  con-- 
stant,  varied  rapidly  in  the  case  of  air.  The  deviations  from 
the  law  of  Mariotte  for  rarefied  air  are  contrary  to  those 
observed  by  Regnault  for  compressed  air.  In  fact,  the  prod* 
not  increases  when  the  pressure  increases,  and  diminishes 
when  the  pressure  diminishes.  These  discoi*dance8  are  far 
larger  than  the  possible  errors  of  observation. 

AIB  PUSHED  IN  FSONT  OF  A  FBOJKCTILE. 

In  investigating  the  various  phenomena  attending  the  im- 
pact of  projectiles,  Busch  has  studied  the  question  as  to 
whether  a  sphere  falling  into  a  fluid  drives  air  before  it,  or 
whether  the  air  is  simply  inclosed  by  the  water  as  it  comes 
together  behind  the  sphere.  The  simple  apparatus  em- 
ployed by  him  to  study  the  question  consists  of  a  cylindri- 
cal vessel  full  of  water  in  which  a  plate  is  hung  having  in 
the  centre  an  opening  so  lai^e  that  the  sphere  falling 
through  the  water  will  be  caught  by  it.  His  experiments 
show  that  in  the  case  of  bodies  falling  with  a  very  small  liv- 
ing force,  the  air  above  the  water  has  time  to  be  completely 
pushed  aside  by  the  falling  projectile.  But  that  if  the  living 
force  of  the  body  is  increased  slightly  to  a  certain  limit,  it 
no  longer  becomes  possible  for  the  air  to  be  entirely  pushed 
aside ;  but  that  a  certain  amount  is  pushed  by  the  sphere 
forward,  and  the  quantity  of  air  so  driven  on  increases 
with  the  increase  in  the  living  force  to  precisely  the  degree 
required  by  the  measurement  of  Magnus,  upon  the  quantity 
of  air  carried  with  the  projectile  into  the  water.  If  wc  in- 
crease the  resistance  of  the  fluid  by  taking  some  more  viscid 
fluid  than  water,  such  as  glycerine  or  oil,  it  is  found  that  a 
greater  living  foi'ce  is  required  in  order  to  carry,  the  air  in 
front  of  the  projectile  into  the  fluid.  Even  in  the  case  of  a 
shot  penetrating  a  solid  body,  such  as  a  thin  sheet  of  India 
rubber  stretched  over  the  opening  in  the  plate,  a  certain 
quantity  of  air  is  driven  through  in  front  of  the  ball. — Ver- 
hancU,  Naturhist.  VeretnSy  Bonn^  XXXI.,  251. 

OK  THE  PB0PUIJ3I0N  OF  AIR  BY  A   JET  OF  AIB   OB  VAPOB. 

An  interesting  and  practically  valuable  series  of  experi- 
ments has  been  made  by  Romilly  on  certain  phenomena, 
which  may  be  described  as  the  dragging  or  propulsion  of 
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the  atmosphere  along  with  a  jet  of  air  or  vapor.  Any  such 
jet,  blown  from  a  fine  spout,  carries  with  it  a  certain  quanti- 
ty of  the  sun-ounding  air.  Prom  an  extensive  series  of  ac- 
curate measurements  made  by  him,  he  concludes  in  general 
that  when  the  jet  is  received  through  a  tube  into  a  chamber 
pierced  opposite  to  the  receiving  spout  by  an  orifice  equal 
and  similar  to  it,  the  pressure  within  the  chamber  is  re- 
duced to  one  half.  Second^  that  whatever  distance  the  ori- 
fice of  the  spout  may  be,  the  effect  is  always  greater  if  the 
direction  of  the  jet  is  the  same  as  that  of  the  axis.  In  all 
directions  inclined  to  the  axis  the  efiect  diminishes  very 
rapidly.  Tbe  experiments  made  by  him  have  included  the 
use  of  conical  and  cylindrical  tubes,  and  open  and  closed 
reservoirs, — 6  B,  LXXX.,  189. 

EXTBKDIXa   TBB    COMPASS    AND    INOBBABXlira   THE   TONS    OF 

STBIXGBD   INSTRUMENTS. 

At  a  recent  meeting  of  the  Musical  Association  of  London, 
Dr.  Stone  stated  that  there  are  three  ways  in  which  a  string 
may  be  made  to  give  very  slow  vibrations,  viz.,  by  increas- 
ing its  length,  its  thickness,  or  its  density.  He  had  adopted 
the  third  plan  by  covering  a  catgut  string  with  heavy  cop- 
per wire,  which  proved  to  be  fairly  successful  This  had  been 
improved  upon  by  re-enforcing  the  vibrations  by  means  of 
longitudinal  struts  or  bars,  applied  to  tbe  double  bass  violin. 
Four  strips  of  white-wood,  curved  to  an  elliptical  figure,  are 
passed  parallel  from  end  to  end,  on  the  inside  of  the  belly  of 
the  violin.  The  result  is  the  removal  of  what  is  termed  by 
the  musicians  '^wolf,^'  or  inequality  and  falseness  of  tone, 
with  a  great  increase  of  power  throughout  the  range  of  the 
instrument.  The  same  process  is  equally  applicable  to  small 
violins,  and  the  bars  can  be  removed  at  pleasure  without 
damaging  the  instrument.  As  an  illustralion  of  what  may 
be  effected  by  this  system,  an  instrument  whose  original  cost 
was  Is.  9d.  was  exhibited  to  which  this  improvement  had 
been  applied,  and  its  performances  called  forth  great  ap- 
plause.— 18  -4,  XX.,  270. 

CONDUCnON  OF  HEAT  BT  BUILDING  MATBBIAX8. 

The  coefficient  of  conduction  for  heat  of  various  building 
materials  has  lately  been  carefully  investigated  by  Lang, 
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who,  in  his  stndies,  has  endeavored  to  exclude  the  influence 
of  radiation,  and  has  made  measurements  by  means  of  the 
thermo-electric  multiplier.  He  finds  that  the  stones  consid- 
ered by  him  are  much  better  conductors  of  heat  when  wet 
than  when  dry,  and  that  various  classes  of  stones,  such  as 
marble,  sandstone,  granite,  etc.,  have  approximately  the  same 
co-efficients  of  conduction,  while  bricks  of  all  kinds  are  much 
worse  conductors  than  the  natural  stones. 


CHANGE    OF  TEXTUBE   IN   SAND6T0NB   BY   HEAT. 

According  to  Mr.  John  Young,  the  sandstone  bottoms  of 
iron  furnaces  assume,  from  the  long-continued  action  of  heat, 
a  distinctly  columnar  form,  the  old  lines  of  8ti*atification  be- 
ing obliterated,  thus  showing  that  heat,  as  well  as  electricity 
and  mechanical  force,  was  an  agent  in  the  production  of  the 
columnar  form  of  rocks. — 15  ul,  November  20, 670. 


ANTIQUITY   OF  THE   BUBNING  MIBBOB. 

Buchwalder  states,  in  reference  to  the  burning  mirror  re- 
cently invented  by  Mouchot,  that  it  was  used  as  long  ago  as 
in  the  days  of  Numa  Pompilius,  in  whose  reign  the  priests 
in  the  temple  of  Vesta,  according  to  Plutarch,  employed  a 
conical  reflector,  with  a  solid  angle  of  ninety  degrees,  as  a 
mirror  for  concentrating  the  rays  of  the  sun,  thereby  pro- 
ducing the  heat  necessary  to  light  the  sacred  fires. 

OBSBBYATIONS   UPON  BADIOMETEBS. 

Mr.  H.  A.  Carrington  communicates  to  the  Popular  Science 
Heview  a  slight  contribution  in  the  way  of  experiments  with 
radiometers,  in  which  he  has  arrived  at  the  following  conclu- 
sions :  First.  That  when  the  radiometer  is  receiving  light  or 
heat,  being  at  a  lower  temperature  than  its  surroundings,  re- 
pulsion of  the  black  disks  must  ensue,  and  continue  until  the 
temperatures  are  equalized.  Second.  When  the  radiometer 
is  radiating  heat,  being  at  a  higher  temperature  than  its  sur- 
roundings, attraction  of  the  black  disks,  or  the  apparent  re- 
pulsion of  the  white  disks,  must  ensue,  and  continue  until  the 
temperatures  are  again  equalized.  Third.  No  source  of  light 
can  produce  repulsion  of  the  black  disks  unless  it  is  capable 
of  raising  the  temperature  of  the  residual  air  within  the 
globe. — Popular  Science  Meviewy  Aprils  1876, 137. 
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OBSBSYATIOKS   ON  THE  THEOBT  OF  CBOOKES'  BADIOMETEB. 

Professoi*8  Dewar  and  Tait,  in  the  prosecution  of  their  re- 
searches into  the  movements  of  Crookes'  radiometer,  have 
devised  methods  of  producing  very  perfect  exhaustion  of  air 
from  a  receiver;  the  most  pei'fect  vacuum  being  obtained  by 
taking  advantage  of  the  absorbent  power  of  charcoal.  The 
movement  of  the  radiometer,  whose  disks  are  of  rock-salt, 
are  traced  to  the  unequal  heating  of  the  movable  parts  of 
the  apparatus;  and  the  explanation  of  the  phenomena  ob- 
served by  them  is  deduced  from  the  kinetic  theory  of  gaseous 
pressure. — Proceedings  Royal  Society  of  Edintmrgh^  VIII., 
628.  

THE  MECHANICAL   PBODUCHON   OF  COU). 

Mr.  A.  C.  Kirk  has  offered  a  memoir  on  the  mechanical 
production  of  cold  to  the  Royal  Institution  of  Civil  Engi- 
neera,  which  attracted  extended  discussion,  and  will  proba- 
bly lead  to  material  improvements  in  many  of  the  mechanical 
arts.  He  states  that  his  attention  was  first  drawn  to  the 
subject  by  noticing  the  inconvenience  experienced  at  certain 
paraffin-oil  works,  whore  it  was  customary  to  extract  the 
solid  paraffin  in  winter  by  exposing  the  material  to  a  low 
temperature  sufficient  to  cause  the  paraffin  to  crystallize.  At 
those  works  chemical  methods  of  producing  low  tempera- 
tures had  been  introduced  in  order  to  avoid  the  otherwise 
expensive  loss  of  time.  These  methods  were  too  objection- 
able to  be  continued  long,  and  the  author  was  requested,  as 
engineer  to  the  works,  to  examine  the  methods  invented  by 
Dr.  Gorrie,  who  had  constructed  a  machine  that  was  said  to 
have  produced  ice  in  Flonda.  Mr.  Kirk's  early  experiments 
with  machines  similar  to  those  of  Dr.  Gorrie  having  been 
unsatisfactory,  attention  was  turned  to  an  air-engine,  the 
reversal  of  whose  processes  it  was  thought  ought  to  make  a 
good  cooling-machine;  and,  in  fact,  after  many  modifications 
and  reconstructions,  a  degree  of  cold  was  produced  by  it 
sufficient  to  freeze  mercury.  This  machine  may  be  in  the 
main  described  as  follows :  A  steam-engine  moves  a  piston 
backward  and  forward,  by  which  the  confined  air  is  in  a 
state  of  alternate  compression  and  expansion.  While  the 
air  is  compressed. in  one  space,  the  heat  generated  thereby  is 
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removed  by  a  stream  of  water  flowing  through  properly 
arranged  pipes ;  and  while  the  air  is  expanding  and  cooling 
in  the  other  space,  heat  is  abstracted  from  whatever  has  been 
placed  in  a  second  properly  arranged  receptacle.  The  only 
limit  to  the  temperature  attainable  is  the  conducting  power 
of  the  material  of  which  the  apparatus  is  composed.  The  air 
contained  in  the  pistons  may  be  at  any  pressure  that  the  ap- 
paratus can  withstand.  The  machines  built  for  cooling  large 
masses  of  water  for  the  use  of  breweries,  etc,  are  usually 
worked  at  from  100  to  1 20  pounds  per  square  inch,  the  efficien- 
cy and  capacity  of  the  machine  increasing  with  increased 
pressure.  To  keep  up  this  pressure  and  meet  leakage,  a  small 
compressing  pump  draws  air  through  two  boxes  containing 
chloride  of  calcium.  This  is  necessary  to  dry  the  air,  for  if  the 
air  be  damp  the  moisture  is  deposited  as  snow  in  certain 
parts  of  the  apparatus,  and  causes  mischievous  obstructions. 

A  NEW  ICE   CALOBIHETEB. 

The  ice  calorimeter  in  all  its  forms  measures  quantities 
of  heat  by  determining  how  much  ice  that  heat  can  melt.  In 
Bunsen^s  apparatus  advantage  is  taken  of  the  change  of  vol- 
ume which  ice  undergoes  upon  fusion.  This  change  occurs 
at  one  end  of  a  column  of  mercury  sustained  in  a  capillary 
tube :  as  the  ice  melts  the  mercury  descends,  and  the  amount 
of  fall  repi*esents  the  quantity  of  heat.  But  the  use  of  a  cap- 
illary tube  in  this  apparatus  affects  the  delicacy  of  all  meas- 
urements made  with  it.  So  Schttller  and  V.  Wartha  propose 
a  modification  of  Bunsen's  calorimeter,  in  which  graduated 
scales  are  done  away  with,  the  amount  of  mercury  involved 
in  any  measurement  made  with  the  instrument  being  de- 
termined by  direct  weight.  As  the  ice  in  the  apparatus 
melts  and  the  column  of  mercury  falls  additional  mercury 
flows  in  through  a  peculiar  suction  tube,  and  the  weight  thus 
absorbed  affords  a  measure  of  the  heat  The  details  of  the 
new  calorimeter  are  not  very  complicated,  but  need  the  au- 
thor's diagram  for  their  explanation.  The  inventors  tried  to 
apply  their  instrument  to  determining  the  specific  heat  of 
some  metallic  titanium,  and  obtained  a  value  appai'ently  too 
high.  Seeking  the  cause  of  their  en-or,  they  found  that  the 
supposed  metal  contained  nitrogen,  being  really  a  compound 
of  the  formula  TiN,.— 35  (7,  September,  1875. 
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BZPEBIMBNTS   UPON  NON-LUMINOUS  FLAMES. 

The  experiments  by  Knapp,  and  the  subsequent  ones  of 
Blochmann,  in  which  a  luminous  gas  flame  was  rendered 
non-luminous  by  the  introduction  of  gases  indifferent  to 
combustion,  in  place  of  air,  have  been  modified  by  Wibel 
in  such  a  way  as  to  permit  the  heating  of  the  mixed  gases 
at  the  moment  of  combustion.  The  diluting  gas  was  intro- 
duced through  a  glass  tube,  soldered  into  one  of  the  draught- 
holes  of  the  ordinary  Bunsen  burner,  the  others  being  closed, 
and  the  mixed  gases  were  burned  from  a  platinum  tube,  read- 
ily formed  by  rolling  a  piece  of  thin  platinum  foil  spirally, 
slipped  into  the  top  of  the  burner.  Two  opposite  horizon- 
tal'Bunsen  burners  were  arranged  for  beating  this  tube. 
Upon  heating  it  when  the  flame  was  rendered  non-luminous 
by  air,  as  in  the  ordinary  Bunsen  burner,  or  by  carbonic  acid, 
nitrogen,  or  hydrogen,  Wibel  noticed  the  immediate  forma- 
tion bf  a  luminous  cone  in  the  interior  of  the  flame,  which 
gradually  disappeared  when  the  hdating  burners  were  re- 
moved. The  temperature  required  was  not  very  high,  es- 
pecially if  the  gases  were  mixed  in  the  proper  proportions. 
The  flame  did  not  strike  down,  and  in  all  respects  resembled 
an  ordinary  luminous  flame,  affording  soot,  and  also  a  con- 
tinuous spectrum.  Very  slight  decomposition  took  place  in 
the  hot  tube  with  nitrogen  and  carbonic  acid,  as  ascertained 
by  analysis  of  gas  taken  from  the  flame  by  aspiration,  as  well 
as  from  the  exceedingly  slight  deposit  of  carbon  in  the  tube. 
A  sheet-iron  plate,  perforated  so  as  to  fit  the  burner,  prevent- 
ed the  products  of  combustion  from  the  heating  buitiers  from 
coating  the  flame.  It  was  also  found  that  when  the  flames  of 
two  good  Bunsen  burners  were  brought  in  contact  with  the 
exterior  mantle  of  flame,  rendered  non-luminous  by  carbon- 
ic acid,  an  interior  luminous  cone  was  formed,  which  disap- 
peared immediately  on  their  removal.  He  concludes  from 
his  experiments  that  the  non-luminous  character  of  the  flame 
in  Knapp's  experiment  is  not  due  to  dilution  of  the  burning 
gas,  according  to  the  views  of  Frankland  and  of  Blochmann, 
hut  rather  to  a  cooling  of  the  interior  of  the  flame  by  the  gas 
introduced — ^a  view  that  is  supported  by  the  peculiarities  of 
the  flame  when  oxygen  is  the  diluting  gas.  The  luminosity 
of  the  flame  of  a  substance  containing  carbon,  other  things 
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being  equal,  depends  upon  the  existence  of  a  temperature  in 
the  interior  which  renders  possible  the  processes  of  chemic- 
al decomposition  and  combination,  from  which  the  luminous 
body  proper  results.  In  ordinary  cases  the  more  or  less  cold 
gases  formed  from  the  illuminating  material  rushing  up  from 
beneath  are  heated  sufficiently  by  the  temperature  developed 
in  the  exterior  zone  of  combustion  to  produce  the  change 
necessary  to  luminosity. — 35  C7,  IV.,  1876, 220. 

INFLUENCE   OF  PBESSUSE   ON  COMBUSTION. 

Some  interesting  observations  have  been  made  by  Caille- 
tet  in  burning  different  substances  under  pressure.  He  finds 
that  pressure  slightly  augments  the  temperature  at  which 
combustion  occurs,  and  that  the  luminous  and  actinic  fays 
emitted  by  the  burning  body  are  considerably  intensified. 
When  a  candle  is  made  the  subject  of  experiment,  the  base 
of  the  flame,  ordinarily  bluish  and  transparent,  becomes 
white  and  very  luminous.  Soon,  however,  clouds  of  smoke 
are  formed,  due  to  incomplete  combustion.  Under  similar 
circumstances  the  flame  of  phosphorus  is  not  sensibly  aug- 
mented in  brilliancy,  but  sulphur,  potassium,  alcohol,  and 
carbon  disulphide  burn  much  more  vividly  than  in  free  air. 
— AnnaUa  de  Chimie  et  de  Physique^  November^  1875. 

THE  ABSORPTION  OF  80LAB  HEAT  BY  THE  ATMOSPHBBB. 

The  discussions  of  the  observations  of  the  black-bulb-in- 
vacuum  thermometer,  made  in  England  during  the  past  ^\e 
years,  have  led  Mr.  Stowe  to  the  following  conclusions  in  ref- 
erence to  the  influence  on  solar  radiation  of  the  aqueous  va- 
por in  the  atmosphere.  First,  when  the  tension  of  vapor 
is  small,  the  radiation  is  greater  than  the  average.  Second, 
the  north  and  northwest  winds,  which  contain  little  vapor, 
show  a  greater  intensity  of  solar  radiation  than  the  south  and 
southeast  winds.  Third,  the  hourly  changes,  due  to  the  va- 
rying altitude  of  the  sun  above  the  horizon,  are  well  marked, 
and  allow  the  approximate  determination  of  the  solar  radia- 
tion as  unaffected  by  the  absorption  in  the  atniosphere ;  this 
latter  varying  from  a  minimum  of  ten  per  cent,  to  a  maxi- 
mum of  twenty  per  cent.  A  change  in  the  elevation  of  the 
station,  from  470  up  to  1800  feet,  diminishes  the  absorption 
by  five  per  cent. — 7  (7,  II.,  67. 
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THE  MATHEMATICAL  THEOBT   OF  LIGHT. 

An  exhaustive  memoir  on  the  interference  of  light,  hj 
Professor  Lommel,  is  contained  in  the  Proceedings  of  the 
Physical  Society  of  Erlangen,  in  which  he  brings  the  phe- 
nomena of  thick  and  thin  plates  of  glass  and  of  curved  surfaces 
into  one  point  of  view.  Some  of  the  diagrams  given  by  him  re- 
mind one  strongly  of  those  multiplex  curves  treated  of  by  Pro- 
fessor Newton  in  the  Connecticut  Academy  of  Sciences  for 
lSU.—8itzb.  FhyHkal'Med.  OesOU.,  Erlangen,  1875, 106. 

MATHEMATICAL  THBOBY   OF  LIGHT. 

The  connection  between  the  elliptic  polarization  of  light 
reflected  from  mirrors,  and  the  refraction  and  dispersion  of 
light  when  passing  through  transparent  media,  is  developed 
in  a  very  elaborate  manner  by  Ketteler,  who  deduces  a 
complete  theory  from  the  consideration  of  the  expression 
A+BV^~i,  which  expression  Fresnel  met  with  in  his  inves- 
tigation of  the  snbject  of  total  reflection.  The  occurrence  of 
this  expression,  to  which  the  term  "  complexe  "  is  given  by 
the  French  and  German  mathematicians,  is  shown  by  Ket- 
teler to  result  from  the  fact  that  the  wave  of  light  reflected 
from  any  surface  may  be  considered  as  a  complex  wave, 
consisting  of  a  superposition  of  two  partial  waves  differing 
from  each  other  by  one  quarter  of  a  wave-length.  The  in- 
terpretation which  Fresnel  himself  seems  to  have  given  is 
submitted  to  a  rigid  demonstration.  Ketteler  states  that  we 
are  led  more  and  more  to  the  conviction  that  in  all  dioptrical 
phenomena  we  have  to  do  not  so  much  with  a  special  con- 
stitution of  the  optical  ether  as  with  the  synchronous  vibra- 
tion of  the  atoms  of  ether,  and  those  of  material  bodies;  and 
that,  in  fact,  the  ether  itself  may  have  the  same  inertia  and 
density  within  as  without  the  transparent  body.  His  mem- 
oir is  especially  devoted  to  the  development  of  the  idea 
that  there  is  a  vibration  of  the  ponderable  atoms  correspond- 
ing to  the  vibrations  of  the  ether. — Verhandl.  NaturhiaL  Ver- 
eins,  Bonn,  XXXII.,  1  to  224. 

DEEP-SEA  SOUNDING  BY  PHOTOGEAPHY. 

Dr.  Neumayer  has  presented  to  the  Geographical  Society 
of  Berlin  a  remarkable  photographic  apparatus  for  determin- 
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ing  the  temperature  and  the  direction-carrent  at  any  partio- 
ular  depth  in  the  ocean.  It  consists  of  a  brass  box,  hermetical* 
ly  closed,  and  having  attached  to  it  an  apparatus  resembling  a 
vane  or  rudder.  Within  this  box  a  thermometer  and  a  mag- 
netic needle  are  contained,  behind  each  of  which  is  placed  sen- 
sitive photographic  paper,  and  in  front  of  each  of  which  is  a 
small  nitrogen  vacuum  tube.  The  box  contains  also  a  small 
induction  coil.  When  the  apparatus  is  lowered  to  the  re 
quired  depth,  the  rudder  causes  it  to  take  a  direction  paral- 
lel to  the  current  there  existing,  and  hence  a  definite  direc- 
tion with  reference  to  the  needle  within.  The  thermometer 
soon  acquires  the  temperature  of  the  water  outside,  and  be- 
comes stationary.  At  this  instant  an  electric  current  is  sent 
to  the  box,  which,  by  means  of  the  induction  coil  inside,  lights 
up  the  little  nitrogen  tube,  the  violet  light  of  which,  photo- 
graphically very  intense,  prints,  in  about  three  minutes,  the 
position  of  the  needle  and  the  height  of  the  mercury  column 
upon  the  prepared  paper.  The  current  is  then  intermitted, 
the  apparatus  raised,  the  photographic  tracing  fixed,  exam- 
ined, and  placed  upon  record. — 3  -B,  Sqi)t,  3, 1874, 6, 

DISPERSION   OF   LIGHT   BY  PRISMS. 

Dr.  Eugene  Block  attempts,  in  his  Inaugural  Dissertation, 
to  make  some  additions  to  the  theory  of  the  refraction  of 
light  passing  through  systems  of  prisms.  He  says  with  ap- 
parent correctness  in  his  preface  that  the  many  occasions 
on  which  the  spectral  analysis  is  applied  in  every  branch  of 
science  has  in  the  last  few  years  brought  about  important 
changes  in  the  construction  of  the  apparatus.  The  greater 
part  of  these  changes  have  been  prompted,  not  by  theoreti- 
cal investigations,  but  by  experimental  methods,  whereby  it 
has  happened  that  many  erroi*s  have  been  sufiered  to  I'e- 
main  in  the  construction  of  the  apparatus  which  may  have  a 
material  and  deleterious  influence  upon  the  sharpness  of  the 
spectrum.  Dr.  Block  has  therefore  made  careful  investiga- 
tion and  comparison  of  such  instruments  as  are  now  in  use, 
and  has  developed  the  theory  of  the  refraction  of  light  in 
systems  of  prisms.  He  has  extended  his  investigations  to 
converging  and  diverging  bundles  of  rays,  as  also  to  the  in- 
fluence which  imperfect  prisms,  or  the  inclinations  of  the 
prisms  can  have  upon  the  purity  of  the  spectrum.    Among 
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the  theses  defended  by  him  at  the  close  of  his  inaugural  dis- 
sertation, we  note  that  the  Ketteler  formula  for  dispersion  is 
maintained  by  him  as  the  most  correct  that  is  known;  as 
also  that  the  appearance  of  the  aurora  is  dependent  upon 
local  climatic  conditions. — Bloc1^»  Inaugural  Dissertatwi^ 
1873.  

SPBCTBUM  DISPEBSION  OF  OASSS. 

Lorenz  communicates  to  the  Royal  Academy  of  Copen- 
hagen an  experimental  and  theoretical  investigation  into  the 
chromatic  dispersion  of  gases.  His  observations  have  been 
made  by  means  of  a  small  spectroscope,  and  were  in  part 
directed  toward  the  constituents  of  the  atmosphere,  for 
which  he  gives  the  coefficients  of  refraction  for  each  of  the 
eight  principal  lines  of  the  spectrum,  and  the  necessary 
changes  due  to  the  moisture  and  temperature  of  the  atmos- 
phere. Pure  oxygen,  nitrogen,  hydrogen,  the  vapor  of  water, 
alcohol,  ether,  chlorofoim,  iodaethyl,  carbon-sulphide,  and  am- 
monia ai*e  successively  investigated  by  him  in  different  de- 
grees of  density  and  temperature. — Mem,  Kongd.  Danske 
Vtdensk,  Selak.^  Copenhagen^  X.,  486. 


IMPB0VSME29T  IN  SPECTBOSCOPES. 

Mr.  Madan  gives,  a  simple  method  by  which  we  may  cor- 
rect the  curvature  of  the  spectrum  lines,  a  defect  inherent  in 
all  spectroscopes  as  at  present  made.  This  curvature  is  due  to 
the  fact  that  the  rays  from  different  parts  of  the  spectrum  fall 
on  the  prism  under  different  vertical  angles.  Mr.  Grubb  has 
lately  proposed  to  correct  the  curvature  by  a  method  which 
had  been  already  employed  by  Mr.  Madan  for  more  than  a 
year  past,  and  which  consists  in  making  the  slit  itself  curved 
instead  of  straight,  the  curvature  being  so  arranged  as  to 
neutralize  the  distorting  effect  of  the  prism.  Mr.  Madan's 
experience  shows  that  the  curved  slits  give  perfectly  satis- 
factory results,  and  that  they  may  be  easily  adapted  to  any 
spectroscope ;  so  that  by  having  several  such  slits  in  succes- 
sion, we  may  secure  straight  lines  in  the  field  of  view  for 
varying  powers  of  dispei'sion.  He  finds  that  slits  whose 
edges  are  curved  to  a  I'adius  of  21  centimeters,  sensibly  cor- 
rect the  distortion  of  a  single  carbon  bisulphide  prism,  the 
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reflecting  angle  of  which  is  60  degrees.  A  slit  whose  radius 
is  10  centimeters  corrects  the  distortion  of  a  train  of  two 
such  prisms.  

SPECTRUM   APPARATUS  FOR  THE   NEW   OBSBRYATOBY   AT 

POTSDAM. 

The  maker  of  the  optical  apparatus  for  the  Bothkamp 
Observatory  has  lately  finished  the  spectrum  apparatus  for 
the  new  observatory  at  Potsdam,  which  probably  is  the  most 
complete  instrument  of  its  kind.  The  maker,  U.  Schroeder, 
says  of  it  that  the  apparatus  consists  of  21  single  prisms 
combined  into  a  system  according  to  Rutherford's  method, 
they  being  moved  automatically  and  in  such  a  way  that  the 
motion  is  accomplished  with  mathematical  accui*acy  and 
with  the  greatest  ease.  This  automatic  movement  allows 
of  exact  differential  measurements  with  hitherto  unattained 
accuracy,  and  is  the  iii*st  apparatus  of  this  kind  that  has  been 
constructed  as  an  exact  instrument  for  measurins^.  Accord- 
ing  to  Dr.  Vogel,  the  measurements  are  perfectly  trustwor- 
thy to  the  one-hundredth  part  of  the  interval  between  the 
double  line  D  of  sodium,  the  optical  peiformance  of  this 
spectroscope  being  such  that  the  sodium  line  is  separated 
into  nine  fine  lines.  Almost  all  the  principal  lines  of  the 
spectrum  are  resolved  into  groups  of  lines,  while  new  lines 
are  seen  among  those  hitherto  known. — 7  (7,  XL,  55. 

THE  ATMOSPHERIC   LINES   OF  TUB  SOLAR  6PSCTEUM. 

J.  B.  N.  Hennessey,  of  the  Trigonometrical  Survey  of  In- 
dia, communicates  to  the  Royal  Society  of  London  a  short 
memoir  on  the  atmospheric  lines  of  the  solar  spectrum  as 
observed  by  him  on  the  point  known  as  Vincent's  Hill, 
among  the  Himalaya  Mountains,  in  the  northwest  province 
of  India,  at  an  altitude  above  the  sea  of  1700  feet.  His  ob- 
servations were  made  not  only  with  an  old  spectroscope,  as 
used  in  1868  to  1871,  but  with  a  newer  and  finer  instrument 
supplied  by  the  Royal  Society  in  1872 ;  and  he  publishes  a 
map  of  the  solar  spectrum,  showing  the  atmospheric  lines  as 
observed  with  the  latter  instrument.  A  comparison  of  the 
solar  spectrum,  as  seen  when  the  sun  was  within  two  hours 
of  the  meridian  and  as  seen  at  sunset,  shows  the  very  strik- 
ing changes  introduced  by  atmospheric  absorption.     Thus 
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near  the  Frannhofer  lines  A  and  B  intense  black  lines  are  in- 
troduced, while  others  having  bat  slightly  less  intensity  oc- 
cur near  48,  71,  81,  99, 101,  and  183.  Especially  remarkable 
is  the  great  increase  of  bands  in  the  more  refrangible  por- 
tion of  the  spectrum ;  thus  from  26  to  40,  faint  bands,  and 
from  46  to  60,  from  68  to  74,  from  95  to  102,  and  107  to  116, 
very  decided  bands  appear  at  sunset,  which  are  not  visible 
at  midday.  Mr.  Hennessey  has  observed  sunsets  to  the 
number  of  about  100  since  1870,  and  has  also  noticed  that 
daring  the  autumn  a  kind  of  haze  springs  up  in  the  horizon, 
growing  higher  and  higher  from  day  to  day,  and  denser, 
forming  a  permanent  winter  bank  of  haze ;  by  carefully  ob- 
serving the  effect  of  this  bank  of  haze  on  the  solar  spectrum, 
lie  has  found  beyond  all  question  that  as  this  bank  rises  day 
by  day  higher  and  higher,  the  corresponding  sunset  spectrum 
bands  successively  disappear,  showing  that  the  lines  which 
are  visible  when  the  sun  sets  in  the  true  horizon  are  intro- 
duced into  the  spectrum  by  reason  of  the  greater  thickness 
of  the  stratum  of  air  traversed  by  the  sunlight.  He  states 
that  certain  lines,  for  instance,  number  813,  are  almost  as  good 
as  a  clock.  This  line  commences  to  change  as  early  as  two  or 
three  o'clock  P.M.,  and  becomes  an  intense  black  stripe  at  the 
horizon.  He  states  his  conviction,  also,  that  besides  other 
changes  in  the  solar  light  as  the  sun  approaches  the  horizon, 
there  is  this  peculiarity — that  the  rays  of  less  refrangibility 
actually  become  visible,  so  that  the  spectrum  appears  to  be 
extended  toward  the  right  hand. — PhU.  Trans.  JRoyal  Soc. 
o/^Xondbw,  1875, 157.         

OPTICAL  NOTES  BY  MB.  LEA. 

M.  Carey  Lea,  of  Philadelphia,  states  that  having  a  year  ago 
published  a  train  of  investigations  into  the  sensitiveness  of  cer- 
tain substances  to  particular  rays  of  light,  leading  to  results 
incompatibleiwith  the  late  announcement  by  Dr.  Vogel  in  ref- 
erence to  the  sensitiveness  of  silver  bromide  when  washed  with 
color  Tarnish,  he  has  since  then  continued  his  investigations, 
and  while  on  the  one  hand  Dr.  Vogel  has  adopted  his  own 
views,  he  himself  on  the  other  hand  has  been  led  to  the  positive 
conclusion  that  there  exists  no  relation  whatever  between  the 
color  of  the  substances  and  the  color  of  the  ray  to  whose  in- 
fluence they  modify  the  sensitiveness  of  the  silver  bromide. 
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METHOD   OF  ESTIMATING   COLOR  IN  WATER. 

Mr.  King,  city  analyst  of  Edinburgh,  has  published  in 
the  ChemiccU  NefUis  a  method  of  estimating  color  in  water 
for  the  purpose  of  determining  the  comparative  turbidity  of 
different  samples.  This  method  consists  in  adding  to  a 
known  quantity  of  pure  distilled  water  contained  in  a  glass 
tube  an  aqueous  solution  of  cai*amel  of  a  certain  strength 
until  the  tint  communicated  to  the  distilled  M'ater  is  found  to 
equal  that  of  the  water  under  examination.  The  tubes  he 
employs  are  made  of  perfectly  colorless  glass^  fifteen  inches 
long,  and  of  such  a  diameter  that  when  filled  to  within  three 
inches  of  the  top  they  will  contain  exactly  eight  ounces  of 
water.  The  depth  of  color  which  the  distilled  water  and 
caramel  should  exhibit  is  ascertained  by  adding  ten  grains, 
by  volume,  of  solution  of  ammonium  chloride  to  eight  ounces 
of  pure  water,  perfectly  free  from  ammonia,  in  a  glass  tube, 
forming  a  column  twelve  inches  long.  The  ammonium 
chloride  solution  should  contain  3.17  grains  of  the  salt  in 
10,000  grains  of  water.  To  this  mixture,  after  proper  agita- 
tion, 25  grains,  by  volume,  of  Nessler's  solution  are  to  be 
added ;  and  this,  after  mixing,  is  allowed  to  repose  for  ten 
minutes  at  a  temperature  of  60^  Fahr.,  when  the  color  will 
form  30^  of  Mr.  King's  scale;  or,  in  other  words,  300  grains,  by 
volume,  or  30^  (a  degree  being  equal  to  ten  grains  by  volume) 
of  caramel  solution,  if  of  proper  strength,  will  produce  exactly 
the  same  depth  of  color  when  added  to  the  same  amount  of 
distilled  water  (eight  ounces)  in  a  column  twelve  inches  long. 
The  caramel  solution  being  thus  prepared,  in  order  to  estimate 
the  color  two  tubes  of  the  dimensions  stated  are  to  be  filled  to 
within  about  three  inches  of  the  top,  one  with  distilled  water 
and  the  other  with  water  to  be  tested.  The  caramel  solution 
is  then  to  be  added  to  the  distilled  water  until  that  is  found  to 
equal  in  color  the  water  contained  in  the  other  tube.  Every 
1 0^  consumed  will  represent  1°  of  color.  The  intensity  of  the 
color  is  ascertained  by  looking  down  through  the  length  of 
the  column. — 1  -4,  March  25, 1875, 183. 

FLUOBESCENCB   OF  SOLUTIONS   IN  OASTOB-OIL. 

Some  coloring  matter  derived  from  woods  that  do  not  show 
any  fluorescence  when  dissolved  in  water,  alcohol,  or  other 
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solvents,  are  stated  by  Charles  Horner  to  exhibit  this  phe- 
nomenon when  dissolved  in  castor-oil ;  and  other  substances 
which  he  dissolved  in  alcohol  show  this  property  with  ang- 
mented  intensity  when  treated  with  castor-oil.  To  obtain 
clear  solutions,  the  materials  are  first  boiled,  then  filtered, 
evaporated  to  dryness,  and  again  dissolved  in  oil  under  the 
influence  of  heat.  The  fluorescence  disappears  when  hot, 
but  returns  on  cooling.  A  number  of  facts  are  given  by  him 
showing  the  increased  intensity  of  the  fluorescence  of  these 
solutions,  and  suggesting  the  importance  of  taking  advantage 
of  this  property  in  studying  the  phenomena ;  in  fact,  it  seems 
that  fluorescence  is  a  property  of  solutions  rather  than  of 
simple  substances. — 7  ^,XLyiIL,  165. 

THEOBIES   OF  MAGNETISM  AND  LIGHT. 

Boltzmann  has  experimentally  confirmed  the  theory  that 
ligbt  and  electricity  are  only  different  forms  of  motion  of  one 
and  the  same  medium,  by  showing  that  from  it  there  should 
result  a  certain  relation  between  the  refractive  power  of  a 
substance  and  its  dielectric  properties,  a  relation  confirmed 
by  observation.  A  further  confirmation  of  the  same  theory 
has  also  been  lately  published  by  Boltzmann,  based  on  investi- 
gations into  the  behavior  of  non-conducting  bodies  under  the 
influence  of  electric  forces.  He  says  that,  according  to  Max- 
well's theory,  the  constant  of  dielectricity  for  non-isotropic 
crystallized  bodies  must  depend  upon  the. direction  in  which 
the  electric  forces  act  upon  it,  varying  in  a  manner  such  as 
can  be  predicated  from  the  optical  properties  of  the  body. 
The  only  double  refracting  crystals  that  are  appropriate  to 
the  investigation  are  those  of  sulphur.  Two  spheres  cut 
from  crystals  of  sulphur,  whose  optical  axes  bad  been  pre- 
viously determined,  were  experimented  with  by  allowing  the 
electricity  to  act  in  various  dii*ections  in  reference  to  the  op- 
tical axes.  In  this  manner  the  magnetic  axes,  as  they  may 
be  called,  were  determined,  and  were  shown  to  agree  with 
the  optical  axes;  and  the  same  results  being  arrived  at  from 
both  spheres,  be  concludes  that  these  observations  not  only 
confirm  Maxwell's  theory  as  to  the  nature  of  electricity,  but 
also  definitively  decide  that  the  vibrations  of  ether  forming 
light  are  perpendicular  to  the  plane  of  polarization. — 19  (7, 
VIIL,  105. 
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THE   INFLUENCE   OF  ABMATUBE8   UPON  MAGNETS. 

Jamin,  by  very  careful  observation,  has  shown  that  the 
placing  of  an  armature  on  the  end  of  a  magnet  brings  about 
a  new  distribution  of  the  magnetic  forces,  but  that  the  total 
force  is  neither  increased  nor  diminished ;  the  magnet  itself 
loses,  but  the  armature  gains  magnetic  force. — 19  C,  VIII., 
104.  

FORMATION  OF  NATURAL  MAGNETS. 

Dr.  Schdnfeldt,  of  Dorpat,  Russia,  gives,  in  the  Bulletin  of 
the  Naturalists'  Society  of  Moscow,  an  exhaustive  treatise, 
historical  and  otherwise,  on  the  magnetic  forces  discoverable 
in  various  kinds  of  matter.  Afler  giving  numerous  histor- 
ical references,  culled  from  the  archives  of  China,  Phoenicia, 
Greece,  Egypt,  India,  and  elsewhere,  and  a  very  complete 
account  of  the  research  of  modern  physicists,  he  proceeds  to 
give  the  results  of  the  experiments  made  by  himself.  His 
firat  aim  seems  to  have  been  to  produce  artificial  magnets  by 
methods  as  nearly  as  possible  in  imitation  of  what  might  be 
supposed  to  have  been  the  processes  that  have  obtained  in 
nature.  He  states  that  he  filled  a  glass  tube  ^ye  inches 
long  and  three  fourths  of  an  inch  in  diameter  with  pure  iron 
filings,  after  he  had  wet  them  with  a  thin  solution  of  lime. 
The  ends  of  the  tube  were  closed  with  glass  stoppers.  After 
the  contents  had  been  exposed  to  a  slight  wainnth  for  two 
days,  thereby  becoming  thoroughly  dried,  it  was  closely 
wrapped  around  with  insulated  copper  wire  through  which 
a  pretty  strong  current  of  electricity  was  allowed  to  pass. 
In  ten  minutes,  during  which  time  the  tube  had  become 
slightly  warm  through  the  influence  of  the  electric  current, 
it  was  removed  from  the  spiral  and  cooled.  For  days  and 
days  after  that,  whenever  the  tube  was  suspended  by  a 
thread,  it  was  found  to  be  as  magnetic  as  a  strong  magnet. 
A  considerable  time  after  the  tube  was  carefully  broken  and 
separated  from  its  contents,  whereby  there  was  obtained  a 
solid,  pretty  light,  very  active  magnetic  cylinder,  in  which 
the  iron  filings  had  been  in  great  part  converted  into  oxide 
of  iron.  Another  cylinder,  prepared  in  the  same  way  and 
broken  into  very  small  pieces,  showed  a  similar  magnetic  po- 
larity, which  it  even  now  preserves  after  a  lapse  of  twenty- 
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five  years. — BuUetin  Soc.  Imp.  des  Nixturaliates^  MoscoiDj  1874, 
310.  

THB  DISTBIBUnON  OF  MAGNETISM  IN  A  MAGNET. 

The  investigations  by  Jamin  on  the  distribution  of  mag- 
netism in  solid  and  compound  magnets  have  already  been 
fully  noticed  by  us  ;  the  latest  paper  on  this  subject  is  by 
Professor  Rowland,  of  the  John  Hopkins  University  at  Bal- 
timore, who  states  that  some  investigations  of  his  own  made 
in  1870  and  1871,  and  which  have  not  been  published  as  yet 
owing  to  reasons  beyond  his  control,  bear  directly  upon  the 
points  investigated  by  Jamin  and  others,  and  he  has  there- 
fore begun  the  publication  of  them  in  full.  He  beirins  by 
giving  the  mathematical  theory  of  the  distribution  ot*  mag- 
netism. His  formula  may  be  considered,  he  says,  simply 
as  the  development  of  Faraday's  idea  of  the  analogy  be- 
tween the  magnet  and  the  voltaic  batteiy  immersed  in 
water,  and  are  similar  to  those  of  Jamin  and  Oreen,  but 
have  the  advantage  of  being  obtained  in  a  more  simple 
manner  than  Green's,  and,  what  is  of  more  consequence,  all 
the  limitations  are  made  at  once,  after  which  the  solution 
is  exact ;  so  that,  although  they  are  only  approximate,  yet 
we  know  just  where  they  should  differ  from  experiment. 

One  of  the  most  novel  features  of  the  observational  part 
of  Professor  Rowland's  work  consists  in  the  method  itself, 
by  means  of  which  he  measures  the  intensity  of  the  mag- 
netism at  any  portion  of  the  magnet  This  consists  in  slid- 
ing a  small  coil  of  wire  which  just  fits  the  bar,  and  is  also 
very  narrow,  along  the  bar,  inch  by  inch,  and  noting  the  in- 
duced current  by  the  deflection  of  the  galvanometer  needle. 
— American  Journal  of  Science  and  ArtSj  X.,  326. 

ox  TBS  DISTBIBCTION   OF  MAGNETISM  IN  SHORT  THICK 

MAGNETS. 

A  second  series  of  investigations  has  been  made  by  Jamin 
in  reference  to  the  distribution  of  magnetism  in  compound 
magnets  having  a  finite  length.  The  formula  for  this  case 
can  be  deduced  theoretically  from  those  of  his  previous 
papers,  as  applicable  to  bars  of  infinite  length  ;  and  having 
taken  this  step,  it  remained  only  for  him  to  verify  this  law 
by  actual  experiments.    This  he  has  done  by  employing,  as 
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before,  bundles  composed  of  from  one  to  twenty  ihin  steel 
plates,  the  dimension  of  each  plate  being  the  same  as  be- 
fore. The  agreement  of  the  formulas  with  the  observa- 
tions has  been  pei'fectly  satisfactory ;  and,  as  he  remarks, 
'^  we  are  now  enabled  to  construct  to  order  a  magnet  contain- 
ing any  given  quantity  of  magnetism,  or  affording  at  its  ex- 
tremity any  desired  intensity."  We  can  also  calculate  the 
position  of  the  poles  and  the  magnetic  moment  of  such  a 
magnet,  and  can  determine  the  maximum  limit  of  its  mag- 
netism. There  remains,  however,  still  to  be  examined  the 
question  of  the  variation  of  magnetic  power  with  tempera- 
ture, and  with  the  chemical  or  physical  structui-e  of  the  met* 
al— 6  B,  LXXXL  

ON  MAGNETS  COMPOSED   OF  COMPRESSED  POWDER. 

In  connection  with  his  i^esearches  on  magnetism,  Jaraia 
states  that  he  has  repeated  some  interesting  observations 
published  in  1836  by  De  Haldat.  He  has,  viz.,  by  com- 
pressing strongly,  by  means  of  a  small  hydraulic  press,  some 
iron  filings  in  a  tube,  found  that  when  they  commenced  to 
solidify  the  polarity  increased  considerably,  and  continued 
increasing  with  the  pressure.  In  order  to  be  sure  of  the 
nature  of  the  original  powder,  he  prepared  some  from  pure 
soft  iron  which  had  no  appreciable  magnetic  force,  but  the 
resulting  phenomena  were  as  before.  We  have,  then,  the 
case  of  a  metal  which  has  no  coercitive  force  when  it  is  con- 
tinuous, but  which  acquires  such,  and  that  to  a  great  degree, 
when  it  is  reduced  into  discontinuous  small  fragments,  and 
when  these  are  joined  by  pressure.  Is  it  not,  then,  to  this 
discontinuity  that  it  is  necessary  to  attribute  the  observed 
polarity,  and  does  not  this  experiment  explain  the  magnetic 
force  of  steel  ?  The  question  thus  put  reminds  one  of 
Jamin's  previous  experiments,  which  have  shown  that  the 
distribution  of  magnetism  within  a  magnet  can  only  be  ex- 
plained by  considering  the  latter  as  composed  of  very  small 
filamentary  magnetic  elements  having  opposite  poles,  and 
acting  upon  each  other.  The  present  pressure  experiments 
seem  to  show  that  these  filaments  may  possibly  be  identical 
with  the  small  fragments  of  iron  filings,  or  with  the  small 
crystals  agglomerated  together  in  the  case  of  steel.  A 
fuHher  investigation  of  tills  subject,  by  means  of  a  very 
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powerfal  and  aconrate  hydraulic  press,  is  promised  by  the 
distinguished  author. — 6  B^  LXXXI,,  205. 

ON  THE    DISTRIBUTION    OF  MAGNETISM  IN  BUNDLES    OF  INFI- 
NITELY LONG,  VEEY  THIN  PLATES   OF  IBON. 

•  M.  Jamin  states  that,  liaving  investigated  the  distribu- 
tion of  magnetism  in  infinitely  long  thin  plates  of  iron,  and 
found  it  represented  by  an  exponential  formula  -whose  con- 
stants depend  i*espectiyely  upon  the  nature  and  the  temper- 
ature of  the  iron  or'steel,  he  has  now  continued  his  research- 
es by  combining  any  number  whatever  of  such  plates,  but 
still  considering  the  case  when  the  bundle  is  infinitely  long 
with  reference  to  its  other  dimensions.  The  firat  result  of 
this  study  was  to  show  that  a  saturated  magnet  is  a  bundle 
of  elementary  magnetic  threads  inclosed  within  their  aver- 
age section  as  by  a  band,  but  expanded  toward  their  extrem- 
ities. The  number  of  these  bundles  depends  only  upon  the 
mean  section,  provided  that  their  polar  surfaces  are  suffi- 
ciently expanded.  The  total  quantity  of  magnetism  in  the 
thin  plates  is  equal  to  the  product  of  its  section  by  a  con- 
stant factor,  which  factor  is  independent  of  the  length,  and 
is  proportional  to  the  thickness  of  the  plate,  and  also  to  its 
breadth.  These  three  laws  can  be  easily  demonstrated  by 
determining  the  magnetic  force  of  plates  of  variable  length, 
breadth,  and  thickness.  By  means  of  a  number  of  bars  hav- 
ing a  length  of  ten  inches  and  a  breadth  of  less  than  one 
inch,  Jamin  formed  a  compound  magnet  whose  dimensions 
were  alterable  at  pleasure ;  this  has  enabled  him  to  test  his 
laws  under  a  very  wide  range  of  circumstances,  and  it  was 
demonstrated  thereby  that  by  superposing  these  plates  to 
any  number  whatever,  and  in  any  direction  whatever,  the  re- 
sulting bundle  always  contains  the  algebraic  sum  of  the  mag- 
netism of  the  various  elements.  This,  however,  is  only  true 
when  the  bundle  is  so  proportioned  that  its  length  may  be 
considered  as  infinite.  By  combining  fifty  such  plates,  as 
nearly  identical  as  possible,  in  different  manners,  he  has  very 
successfully  investigated  the  law  of  distributjon  of  the  total 
magnetism ;  and  finds  that  it  can  be  exactly  represented  by 
an  exponential  formula  similar  to  that  which  he  has  already 
shown  to  obtain  in  reference  to  simple  plates,  and  which 
therefore  enables  one,  knowing  certain  constants  which  may 
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easily  be  determined^  to  calcalate  the  magnetism  at  any 
point  of  any  magnet  whatever. — 6  B^  LXXXL,  11, 1Y7. 

MAGNETIC   OBSEBTATIONS  IN  THE   INDIAN  OCEAN. 

It  is  noted  that  the  magnetic  observations  made  at  twelve 
stations  occupied  by  transit  of  Venus  parties  are  all  due  tb 
the  observers  trained  at  Stonyhurst.  At  each  of  these  sta- 
tions, for  about  five  months,  observations  were  made  every 
two  hours  during  the  day  and  night ;  and  these  will,  it  is 
hoped,  afford  a  fair  knowledge  of  the  spring  and  summer 
weather  in  the  Pacific  and  Indian  Oceans.  —  Quart.  Jour. 
British  Met.  Soe.y  1876,  81-87. 

MAGNETIC  MAP   OF  FBANCB. 

The  Annuaire  of  the  Bureau  of  Longitudes  for  1876  con- 
tains a  magnetic  map  of  France,  prepared  by  Mari6  Davy. 
It  is  the  intention  hereafter  to  annually  publish  this  same 
map  with  such  corrections  as  it  needs  from  time  to  time.  It 
would  be  very  highly  appreciated  in  America,  if  our  own 
Nautical  Almanac  Office  would  add  a  similar  work,  showins 
the  distribution  of  terrestrial  magnetism  in  the  United  States, 
to  its  pi*esent  publication,  which,  while  principally  astronom- 
ical, contains  something  having  reference  to  the  tides  and  to 
terrestrial  physics. — Annuaire  Bureau  of  Longitudes^  1876, 
326.  

ON  THE  DEVIATION  OF  THE   COMPASS. 

Belavenetz,  as  the  Director  of  the  Compass  Observatory  of 
Cronstadt,  has  invented  an  apparatus  for  annuling  the  influ- 
ence upon  the  ship's  compass  of  the  permanent  and  induced 
magnetism  of  the  ship.  The  application  of  this  apparatus 
has  therefore  the  result  of  forcing  the  ship's  compass  to  indi- 
cate always  the  true  meridian,  no  matter  in  what  direction 
the  ship  may  head.  The  arrangement  of  the  device  by  Be- 
lavenetz, in  fact,  completely  eliminates  the  semicircular  and 
the  quadrantal  deviations,  so  that,  by  means  of  horizontal  and 
vertical  magnets  and  powerful  iron  cylinders,  the  deviation 
on  board  of  a  ship,  the  inclination,  and  the  total  magnetic 
force  are  brought  back  to  their  normal  values  for  the  portion 
of  the  earth  in  which  the  ship  happens  to  be. — Austrian  Sy- 
drog.  Mitth, 
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DBYIATION   OF  THB   COMPAgS  IN  IBON  SHIPS. 

It  is  now  tolerably  well  ascertained  that  some  of  the  sud- 
den and  heretofore  nnaccountable  variations  in  the  deviation 
of  the  compass  needle  on  board  of  iron  ships  are  caused  by 
the  unequal  and  varying  diffusion  of  heat  over  the  iron  hull. 
It  is  affirmed  that  to  unsuspected  changes  in  the  indications 
of  the  needle,  arising  from  the  cause  above  named,  frequent 
errors  in  reckoning,  and  perhaps  shipwreck,  may  be  justly 
ascribed.  Sudden  changes,  amounting  to  as  much  as  five  de- 
grees, have  occasionally  been  noticed  on  vessels  of  this  kind  on 
the  American  coasts,  which  can  only  be  reasonably  explained 
upon  the  foregoing  supposition.  In  the  instances  alluded  to 
the  variations  were  attributed  to  changes  in  the  hull,  caused 
by  the  passage  of  the  vessel  from  cold  to  wann  water,  or  the 
reverse,  as,  for  example,  into  and  out  of  the  Gulf  Stream ;  or 
to  the  effect  of  the  sun's  heating  influence  being  unequally 
distributed,  striking  on  one  side  only,  and  perhaps  subse- 
quently changing  to  the  other. — 20  2>,  Oct.  7, 1875, 15. 

NEW  BBLATIOK  BBTWBBN  BLECTBICrrY  AND  LIGHT. 

A  new  relation  between  electricity  and  light  has  been  an- 
nounced by  Dr.  Eerr,  of  Glasgow,  who  finds  that  when  glass, 
which  in  its  normal  condition  is  a  singly  refracting  medium, 
ia  properly  subjected  to  the  action  of  electrostatic  force,  it 
assumes  a  new  molecular  structure,  and  thus  acquires  the 
property  of  double  refraction.  A  Ruhmkorff's  induction  ap- 
paratus was  employed,  and  a  block  of  plate-glass  served  as 
the  dielectric  medium,  while  polarized  light  was  transmitted 
through  the  glass  in  a  direction  perpendicular  to  the  linea  of 
electric  force.  Under  these  conditions  the  glass  acts  as 
though  it  has  suffered  compression  along  the  lines  of  force, 
or,  in  other  words,  it  becomes  a  negative  uniaxial  medium. 
Similar  results  were  obtained  with  other  dielectrics,  the  ac- 
tion of  resin,  however,  being  contrary  to  that  of  glass,  or  pos- 
itive.— 16  -4,  November  20, 676. 

BLBCTBICITY  FBOM  DIPPING  MBTAI^  IN  FLUIDS. 

If  two  similar  pieces  of  metal  are  simultaneously  immersed 
in  a  fluid,  they  give  no  electric  current ;  but  if  dipped  sitc- 
cessively,  an  electric  current  is  obsei*ved,  as  has  been  long 
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known.  In  fact,  the  electro-motive  force,  at  the  separating 
Burface  of  the  metal  and  the  fluid,  varies  according  to  the 
time  that  they  have  been  in  contact  with  each  other.  This 
variation  of  the  electro-motive  force  is,  in  many  cases,  purely 
a  secondary  phenomenon,  in  that  by  chemical  means  a  foreign 
substance  is  formed  between  the  metal  and  the  fluid,  which 
greatly  changes  the  separating  surface,  and  gives  rise  to  a 
chemical  polarization.  Electric  currents  are  also,  in  these 
cases,  due  to  the  accidental  formation  of  foreign  substances, 
and  to  the  exposure  oi  the  metal  to  the  atmosphere,  or  to 
contact  with  the  Angers.  But  even  when  foreign  substances 
and  chemical  influences  are  excluded  in  the  most  perfect  man- 
ner possible,  as,  for  example,  when  platinum  or  gold,  is  dipped 
in  water,  movements  of  the  needle  ara  still  visible ;  and  it 
has  been  suspected  that  the  air  which  is  retained  in  contact 
with  the  surface  of  the  metal,  or  perhaps  the  method  that 
has  been  employed  to  cleanse  the  platinum  or  gold  may  have 
had  an  important  influence  in  bringing  about  an  electric  cur- 
rent. Quincke  has  recently  subjected  this  phenomenon  to 
careful  investigation,  and  has  observed  that  the  strength  of 
the  electric  current  increases  with  the  increasing  resistance 
of  the  column  of  fluid  between  the  electrodes ;  that  it  in- 
creases with  the  decreasing,  strength  of  the  concentration  of 
the  salt  solution  that  may  be  employed ;  that  it  has  no  rela- 
tion to  the  capillary  constants  of  the  fluids  employed,  and 
that  it  originates  probably  in  the  change  in  the  molecular 
condition  of  those  portions  of  the  fluids  which  are  in  the 
neighborhood  of  the  metallic  surfaces. — 19  (7,  YIIL,  71. 

PRIORITY   OP  DISCOVERY   OF  THE  PRINCIPLE   OP  THE 

GRAMME  MACHINE. 

According  to  a  recent  lecture  of  Dr.  Andi*ews,the  celebra- 
ted magneto-electric  machine  of  Gramme,  which  is  the  only 
one  that  gives  a  continuous  electric  current,  was  preceded 
by  the  publication  in  1865,  by  Dr.  Pacinotti,  of  Florence,  of 
a  machine  for  a  similar  purpose,  whose  essential  feature  was 
in  the  novel  form  of  the  armature,  by  means  of  which  contin- 
uous electrical  currents,  always  in  the  same  direction,  could 
be  obtained  from  a  magnet.  Pacinotti  does  not  indeed  ap- 
pear to  have  constructed  the  machine  described  by  himseLf, 
but  states  that  he  verified  the  correctness  of  his  views,  and 
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satisfied  himself  that  a  magneto-electrio  machine  could  be 
constructed  which  would  give  induced  currents,  all  in  the 
same  direction.  The  ring  armature  employed  by  him  was 
not  essentially  different  from  that  invented  by  Gramme,  al- 
though, according  to  Professor  Andrews,  through  a  serious 
blunder  in  the  construction  of  his  machine,  Pacinotti  could 
not  possibly  have  attained  M.  Gramme's  results. 


THE   GRAHMS   ELSCTBIC  MACHINE. 

The  Gramme  magneto-electric  machine  has  for  some  time 
been  employed  for  supplying  light  at  the  Houses  of  Parlia- 
ment in  London,  and  an  idea  of  its  power  may  be  gathered 
from  the  fact  that  it  is  worked  by  a  steam-engine  at  a  dis- 
tance of  480  feet  from  the  point  at  which  the  light  is  pro- 
duced, the  current  being  conducted  thither  by  copper  wires 
one  sixth  of  an  inch  in  diameter.  The  magnets  in  the  ma- 
chine are  arranged  upon  three  massive  rectangular  blocks, 
and  make  389  revolutions  per  minute,  at  an  expense  of  2f 
borse-power,  and  give  a  light  equal  to  over  3000  of  the  En- 
glish standard  candles.       

A  NEW  THEOBT  OF  GALVAKIO  BBSISTANCS. 

According  to  Herwig,  the  resistance  to  a  galvanic  current 
offered  by  any  metallic  conductor  is  a  subject  that  has  as  yet 
been  bat  little  understood.  The  phenomena  themselves  con- 
sist principally  in  the  following :  (1)  The  nearly  uniform  rate 
at  which  the  resistance  inci-eases  with  the  temperature ;  (2) 
metals  in  a  liquid  condition  have  a  greater  resistance  than 
as  solids  at  the  same  temperature ;  (3)  for  liquid  metals  the 
resistance  increases  with  the  temperature,  but  to  a  much  less 
degree  than  for  solids ;  (4)  the  transition  from  solid  to  fluid, 
as  well  as  that  from  fluid  to  vaporous  condition,  is  accompa- 
nied with  an  increase  of  resistance  ;  (5)  in  the  case  of  satu- 
rated metallic  vapors  a  diminution  of  the  resistance  is  pro- 
duced by  an  elevation  of  temperature ;  (6)  a  greater  resist- 
ance is  found  at  the  boundary  suiface  between  fluid  and 
solid  portions  of  the  same  metal  than  within  the  vaporous 
atmosphere  itself.— 19  (7,  VIIL,  71. 
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ON  THE   INFLUENCE   OP  LIGHT  UPON  THE   CONDUCTIVITY    OF 

CRYSTALLINE   SELENIUM. 

Dr.  Werner  Siemens  writes  that  he  has  investigated  the 
conductivity  of  selenium  as  afifected  by  light.  He  states 
that  although  the  selenium  has  an  extraordinarily  irregular 
absorptive  power,  and  although  consequently  the  increase  in 
its  conductivity  by  the  action  of  light  is  very  variable,  yet 
by  soldering  two  pieces  of  flat  spiral  wire  at  a  distance  of 
one  millimeter  from  each  other  between  two  pieces  of  mica, 
he  was  able  to  construct  an  extremely  delicate  measure  of 
light.  Dark  heat  rays  have  no  direct  influence  in  this  ar- 
rangement upon  the  conductivity;  warming  the  selenium 
diminishes  the  conductivity.  Diffuse  daylight  doubles  the 
conducting  power,  but  direct  sunlight  increases  this  power 
tenfold ;  and  he  states  that  he  hopes  to  be  able,  by  means 
of  this  mineral,  to  construct  a  reliable  photometer. — IfonaUb. 
k.  Akad.  der  Wissens.^  Berlin,  1875, 280. 

CONDUCTION   OF   ELECTBICITY  BY  COMPOUNDS   OF  SULPHUR. 

According  to  the  observations  of  Herwig,  the  resistance 
which  iron  and  steel  ofler  to  the  passage  of  the  galvanic  cut^ 
rent  varies  with  the  direction,  intensity,  and  duration  of  the 
current  itself.  Similar  phenomena  have  now  been  made 
known  from  the  observations  of  Braun  in  reference  to  a 
large  number  of  both  natural  and  artificial  compounds  of 
sulphur ;  the  effects  in  question  amoiuit  to  thirty  per  cent, 
of  their  entire  value,  so  that  of  the  (Dxistence  of  these  diflfer- 
ences  there  can  be  no  question.  '  A  connection  between  the 
crystallographic  peculiarities  of  the  minerals  and  the  direction 
of  maximum  or  minimum  galvanic  resistance  is  not  clearly 
made  out,  although  indicated  in  some  cases. — 19  (7,yiII.,  95. 

ON  THE  GLOW  DUB  TO   GALVANIC  CUBRENTS. 

The  experiments  made  by  MdUer  in  Freiburg  a  few  years 
ago  gave  the  first  correct  information  with  respect  to  the 
law  which  regulates  the  glowing  of  wires  through  which  a 
current  of  galvanism  is  passing.  Muller's  experiments  and 
methods  have  been  the  subject  of  a  communication  to  the 
Bohemian  Academy  of  Sciences  by  Professor  Von  Waltenho- 
fen,  who  states  that  MUlIer's  results  seem  to  accord  less  ao- 
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carately  with  theoretical  considerations  than  the  results  of 
ZOllner's  investigations  of  the  same  point.  The  principal  re- 
sults of  Mtiller's  observations  were  expressed  by  him  in  for- 
mulas or  carves  which  showed  that  for  a  given  length  of  wire 
of  a  given  thickness  and  for  a  given  strength  of  battery 
there  exists  a  maximum  intensity  of  the  glow ;  and,  again,  if 
the  wire  of  given  length  must  be  made  to  glow,  the  thick- 
ness of  the  wire  must  lie  between  two  well-defined  limits. 

Yon  Waltenhofen  shows,  in  addition  to  this,  that,  at  least 
for  the  more  intense  stages  of  glow,  we  are  always  justified 
in  considering  the  specific  resistance  of  the  glowing  wire  as 
nearly  constant. — SUzb,  k.  Akad,  der  Wis8ens.j  1874,  79. 

CUBIOUS   ELECTBICAL  LIGHT. 

Dr.  James  Blake  states  that  on  the  evening  of  the  30th 
of  September,  1874,  at  Placerville,  El  Dorado  County,  Cali- 
fornia, while  watching  the  lightning  continuously  flashing 
in  the  southwest  horizon,  he  observed,  at  a  quarter  past 
seven,  a  luminous  appearance  apparently  proceeding  from 
the  crest  of  the  range  of  mountains  about  six  miles  distant 
to  the  southwest,  which  was  visible  through  an  arc  horizon- 
tally of  about  15°,  and  extended  about  8°  above  the  horizon. 
The  light  lasted  for  about  a  quarter  of  an  hour,  was  undoubt- 
edly electrical,  appeared  like  a  fine  display  of  the  aurora,  and 
may  have  been  due  to  the  silent  escape  of  electricity  from 
the  crest  of  the  ridge.  The  storm  in  question  was  the  great- 
est electrical  disturbance  recorded  since  the  settlement  of  the 
country. — JProceed.  CaL  Acad,  of  Science^  V.,  406. 

PHENOMENA  ATTENDING  ELECTRIC  DISCHARGES. 

Schneebeli,  in  a  short  note  on  the  electric  discharge,  ac- 
companied with  diagrams  showing  the  zigzag  and  other  pe- 
culiarities of  the  discharge,  states  that  the  method  which  he 
pursues  for  fixing  these  figures  consists  in  employing  a  paper 
wet  upon  one  side  with  a  solution  of  gum  lac  in  alcohol,  which 
permeates  the  paper,  and  fixes  without  changing  its  outlines 
the  blackened  trace  on  the  other  side  of  the  paper  formed  by 
the  electric  discharge  itself.  That  part  of  the  figure  made 
by  the  discharge  which  is  near  the  positive  pole  is  traversed 
by  very  fine  lines,  and  the  isolated  branches  shoot  from  the 
main  stem  in  all  directions.    T^at  part  of  the  figure  of  the 
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discharge  formed  at  the  negative  pole  shows' these  fine  lines 
only  in  the  immediate  neighborhood  of  the  pole,  and  has  no 
isolated  branches.  It  will  be  remembered  that  the  figares 
called  Lichtenbei*g  figures  show  also  a  very  i*emarkable  dif- 
ference between  the  two  electricities.  The  most  instructive 
peculiarity  of  Schneebeli's  figures  is  found  in  a  very  well- 
marked  point  near  the  centre  of  the  figure,  and  separating 
the  positive  from  the  negative  discharge.  This  central  point 
has  every  appearance  of  being  that  in  which  the  layers  of  air 
meet,  after  moving  in  opposite  directions  from  either  pole  to- 
ward the  centre.  When  very  strong  electric  discharges  are 
employed,  this  peculiar  meeting-point  is  obscured,  but  becomes 
very  distinctly  marked  when  feebler  discharges  are  made. — 
JBuUetin  Soc.  dea  Sciences  NatureUes^  JVeuchatel^  Maj/y  1875. 

DUPLEX   TBLE6BAPHT. 

In  some  historical  notes  on  the  development  of  duplex 
telegraphy,  Mr.  Cracknell,  the  superintendent  of  electric 
telegraphs  in  New  South  Wales,  states  that  this  art,  which 
consists  essentially  in  working  in  two  opposite  directions  on 
one  wire  simultaneously,  was  firat  tried  as  far  back  as  in 
1853,  by  Dr.  Gintel,  the  director-general  of  telegraphs  in 
Austria,  on  the  line  from  Vienna  to  Prague.  In  his  arrange- 
ment the  compensating  currents  of  electricity  could  not  well 
be  controlled,  and  the  system  was  not  found  to  be  a  practi- 
cal success,  although  experimentally  it  worked  beautifiilly. 
In  1854  Frecher,  Siemens,  and  Halske  devised  a  modification 
of  the  duplex  method  by  adopting  a  somewhat  complicated 
system  of  resistance  coils.  These  were  the  first  Morse  in- 
struments used  on  telegraph  lines  in  New  South  Wales,  in 
January,  1858.  They  could  not  be  made  to  work  satisfac- 
torily, and  were  reduced  to  single-acting  Miller^s  recorders. 
Siemens  and  Halske's  arrangement  was  worked  on  what  is 
called  the  differential  principle.  Steams'  duplex  system, 
lately  perfected  in  America,  and  now  attracting  the  attention 
of  telegraph  engineers  in  most  parts  of  the  world,  is  on  a 
principle  which  is  dependent  on  producing  an  equality  of 
tensions,  which  are  sometimes  called  potentials.  With  this 
system  the  relay  coils  are  wound  with  double  wires.  It  has 
proved  a  great  success,  partly  by  impi'ovements  on  old 
principles,  but  more  particularly  in  consequence  of  the  intro- 
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duction  of  more  perfect  applianceSy  since  GintePs  and  Sie- 
mens and  Halske^s  inventions. — Transactwna  jRay,  Sao,  of 
NiBw  South  Wales,  1874,  71. 

THE  DOUBLE-BALANCE  METHOD  IN  DUPLEX  TELBOBAPHr. 

Louis  Schwendler,  electrician  in  charge  of  the  telegraph 
lines  of  India,  has  communicated  to  the  Asiatic  Society  of 
Bengal  a  memoir  on  the  general  theoiy  of  duplex  teleg- 
raphy, and  has  investigated  with  great  detail  the  condi- 
tions necessary  to  the  successful  use  of  the  bridge  method 
under  two  suppositions :  first,  that  the  line  is  in  perfect  in- 
sulation, and,  second,  that  the  line  has  appreciable  leakage ; 
the  latter  being  of  course  the  actual  case  in  practice.  He 
first  shows  that,  in  order  to  obtain  the  best  results  in  both 
cases,  the  resistances  and  the  currents  must  have  certain  re- 
lations to  each  other,  such  that  there  should  be  two  balances, 
viz.,  a  balance  in  one  branch  for  the  receiving  current,  and 
a  balance  in  another  branch  for  the  outgoing  current.  This 
method  elaborated  by  him,  and  which  he  calls  the  double- 
balance  method,  fulfills  the  following  conditions,  which  he 
states  are  necessary,  and  are  sufficient  to  place  duplex  teleg- 
raphy on  a  par  with  single  telegraphy.  First,  any  varia- 
tion in  the  resistance  of  the  line  has  the  least  possible  dis- 
turbing effect  on  the  receiving  instrument.  Secondly,  any 
disturbance  can  be  eliminated  by  a  single  adjustment  with- 
out disturbing  the  balance  in  a  distant  station.  Thirdly,  the 
maximum  magnetic  moment  of  the  receiving  instrument  is 
obtained  and  employed.  Fourthly,  a  maximum  working 
current  is  available.  This  doable-balance  method  was  in- 
troduced by  him  first  in  Jnne,  1874,  bcdtween  Bombay  and 
Calcutta,  and  has  since  then  been  working  so  satisfactorily 
even  during  the  worst  time  of  the  year,  viz.,  the  southwest 
monsoon,  that  Colonel  Robinson,  director- general  of  the 
telegraphs  in  India,  has  decided  to  introduce  this  duplex 
method  also  on  the  other  long  main  lines  of  India.— iTbtir* 
nalAsuaie  Society  ofBengaly  1874, 218. 

SCHWEKDLBB^S  METHOD  IN  DUPLEX  TELEGBAPHY. 

In  the  annual  address  of  the  President  of  the  Asiatic  Soci- 
ety of  Bengal,  it  is  said  that  the  double-balance  method  in 
duplex  telegraphy,  as  invented  and  perfected  by  Mr.  Schwend* 
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ler,  of  Oalcattft)  was  introdaced,  on  the  28th  of  January,  1875, 
on  one  of  the  main  lines  from  Calcatta  to  Bombay,  1600 
miles;  since  which  time,  and  in  the  worst  season— the  soath- 
west  monsoon — the  method  has  worked  with  great  regnlari- 
ty  and  speed.  In  a  few  days  another  main  line  from  Bom- 
bay to  Madras  will  be  worked ;  and  it  is  probable  that  before 
the  lapse  of  the  current  year  (1875)  the  whole  of  the  main 
traffic  in  India,  from  Calcutta  to  Rangoon  included,  will  be 
carried  on  by  this  system.  The  method  is  also  practicable 
on  cables,  as  shown  by  the  experiments  with  the  cable  from 
Bombay  to  Aden,  1800  mUes  long.  It  has  been  mathemati^ 
ally  demonstrated  and  confirmed  by  practice  that  Schwend- 
ler's  double-balance  method  involves  all  the  necessary  con- 
ditions to  bring  duplex  telegraphy  on  a  par  with  single  teleg- 
raphy.—iVoodec^in^^  Agiatie  Society  ofBengalj  JEkb,^  1875. 

NBW  BLSCTBIC  .APPJlBATUS  POB  BAILBOABS. 

Preeoe's  single-wire  block  signaling  instruments  are  in  ex- 
tensive use  in  England.  They  possess  one  special  and  im- 
portant advantage  which  no  other  single- wire  system  has: 
that  the  consentaneous  action  of  the  two  signal-men  at  the 
station  in  advance  and  in  the  rear  is  necessary  in  order  to 
lower  the  semaphore  to  the  point  which  indicates  ^all 
clear,"  thus  avoiding  the  production  of  a  false  safety  signal 
from  any  accidental  current.  A  part  of  the  same  apparatus 
consists  in  the  single  repeater  which  repeats  back  electrically 
the  movements  of  a  signal  which  may  be  out  of  sight  of  the 
man  who  worics  iU-^^FbHy-eecond  Aim.  Itq^.  of  the  Soyol 
CormoaU  Polytechnic  Society,  80. 

BAST  INDIAN  TBLB6BAPHY. 

The  reports  from  the  Indo-European  Telegraph  Compaoy 
say  that  the  average  time  in  transit  between  London  and  In* 
dia,  via  Teheran,  of  all  outward  messages  to  India,  including 
the  messages  for  Penang,  Singapore,  China,  Japan,  Java,  and 
Australia,  for  the  week  ending  October  8th,  was  one  hour 
and  sixteen  minutes. — Engineer,  XL.,  No.  1034, 281. 

ATM06PHBBIC  BLBCTBICITT. 

Professor  Van  der  Mensbrugghe,  in  a  memoir  on  the  ap- 
plication of  thermo-dynamics  to  the  study  of  the  variations 
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of  the  potential  of  liqaid  BurfaceS)  is  led  to  a  conclasion  of 
capital  importance  to  meteorology.^  His  equations,  namely, 
seem  to  prove  rigorously  that  any  change  in  the  surface  of 
the  liquid  givee  rise  to  a  change  of  temperature,  and,  if  the 
circuit  is  closed,  to  a  thermo-electric  current.  His  experi- 
ments show  that,  on  the  one  hand,  the  water  of  the  ocean 
under  the  action  of  the  sun,  being  submitted  to  a  continual 
evaporation,  must  affect  the  calorific  and  the  electric  state  of 
the  earth,  and  develop  constant  thermo-electric  currents. 
On  the  other  hand,  the  enormous  quantity  of  vapor  which  is 
lifted  into  the  atmosphere  is  there  subjected  to  incessant 
variations  in  respect  to  the  surfaces  of  contact  with  the  air 
of  its  vesicles,  raindrops,  etc  Its  reduction  from  a  state  of 
extreme  and  almost  molecular  tenuity  to  a  state  where,  by 
sudden  condensation  it  forms  larger  raindrops,  enables  it  to 
actually  produce  enormous  quantities  of  electricity,  until  the 
drops  Mi  in  turn  upon  the  surface  of  the  globe  from  which 
they  were  elevated.  Thus  we  have  at  once,  on  the  one 
hand,  the  existence  of  a  constant  source  of  thermo-electricity 
circulating  around  the  earth,  and  on  the  other  hand  a  per- 
manent cause  of  atmospheric  electricity.  —  JSuUetin  AcacL 
Rayed  de$  8cienee$  de  Bdgique^  JSmxeUes^  1876,  782. 

LIGHTNING   FSOM  ▲  CLEAB  SKT. 

The  rare  phenomenon  of  a  stroke  of  lightning  from  a  clear 
sky  was  observed  on  the  dd  of  July,  at  4  P.M.,  at  Senften- 
burg.  Saxony.  At  that  time  a  thunder-storm  was  observed 
so  far  distant  that  some  thirteen  to  fifteen  seconds  elapsed 
between  the  flashes  and  the  thunder,  when  suddenly  in  the 
clear  sky,  in  the  immediate  neighborhood  of  the  observer. 
Dr.  Roch,  a  blinding  flash  and  fearful  thunder  occurred. 
Especially  noteworthy  was  it  that  this  abnormal  flash  put  an 
end  to  all  the  distant  lightning  and  thunder;  and  the  storm 
clouds  very  quickly  disappeared  from  the  heavens,  which  re- 
tained during  the  night  their  original  purity. — SUsA.  JVaiurto. 
Geseik.  ''/m,''  Dresden,  December,  1875, 118. 

PEOTBCrriON  AGAINST  LIGHTNING  STROKES. 

In  his  annual  address  as  President  of  the  Meteorological 
Society,  Dr.  R.  J.  Mann  states  that  Professor  Melsens,  of 
Brussels,  has  been  for  some  time  engaged  in  an  interesting 
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series  of  experiments  as  to  the  capacity  of  copper  and  iron  to 
transmit  electric  force.  He  states  that  Melsens  demonstrates 
that  an  electric  discharge  does  not  of  necessity  pursue  the 
shortest  and  easiest  path.  As  to  the  density  of  copper  and 
iron  when  subjected  to  the  disintegrating  dispersion  (^elec- 
trical discharges  of  high  tension,  he  states  that  under  the 
same  circumstances  the  copper  wire  used  as  a  conductor  for 
a  charge  from  fifteen  very  large  Leydcn  jars  is  completely 
dissipated  into  a  trail  of  black  dust,  while  the  iron  wire  is 
not  even  broken  under  the  same  circumstances,  but  is  simply 
beaded  along  its  entire  length  by  a  series  of  successive  pro- 
tuberances. Professor  Melsens  has  adapted  a  very  elaborate 
system  of  about  428  points  belonging  to  as  many  iron  rods 
to  the  protection  of  the  H6tel  de  Yille  at  Bnissels  from  light- 
ning. The  rods  are  collected  ultimately  into  a  gronp  of 
eighteen  larger  stems,  which  are  soldered  into  a  continuous 
metallic  mass,  from  which  they  ultimately  diverge  under* 
ground  to  the  water-pipes,  gas-pipes,  and  moist  ground ;  se- 
curing a  triple  earth  contact  which  would  seem  to  present 
perfect  assurance  against  danger.  Melsens  entertains  the 
magnificent  design  of  protecting  the  entire  town  of  Brussels 
in  one  continuous  system  of  rods,  so  that  by  securing  a  very 
ample  development  of  earth  contacts  beneath,  and  air  termi- 
nals above,  no  possible  danger  can  be  apprehended  for  the 
whole  surface  of  the  town. —  Quarterly  Journal  JBrUUh  Mtr 
teoroloffical  Society^  1876, 48. 

UOHTNING-CONDUCTOBS. 

Dr.  R.  J.  Mann  states  that  the  following  conditions  are  in- 
dispensable for  protection  against  lightning  :  first,  ample 
dimension  and  unbroken  continuity  in  the  lightning-rod; 
second,  free  eaith  contacts,  with  frequent  examination  by 
galvanometers  of  the  condition  of  these  to  prove  that  there 
is  no  gradual  impairment  through  the  operation  of  chemical 
erosion ;  third,  the  employment  of  points  enough  to  dominate 
all  parts  of  the  building ;  fourth,  the  addition  of  terminal 
points  to  the  conducting  system  wherever  any  part  of  the 
structure  of  the  building  comes  near  to  the  limiting  surface 
of  a  conical  space,  having  the  main  point  of  the  conductor 
for  its  height,  and  a  breadth  equal  to  twice  the  height  of  that 
point  from  the  earth  for  the  diameter  of  its  base ;  fifth,  the 
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aToidance  of  all  less  elevated  condacting  diyei'genoes  within 
etriking  distance  of  the  condttctor,  and  especially  such  dan- 
gerous divergences  of  this  character  as  gas-pipes  connecting 
with  the  general  gas-main,  and  therefore  forming  good  earth 
contacts. — 12  A^  XIL,  80. 

SU&FACB  TBNSION   OF   UQUIDS. 

Cintolesi  has  experimented  on  the  relation  which  the  sur- 
face tensions  of  varions  liquids  sustain  to  each  other  under 
various  conditions.  Of  these  conditions,  temperature  is  one 
of  the  most  important.  A  drop  of  olive,  almond,  or  castor 
oil  placed  upon  distilled  water  at  100°  retains  its  lenticular 
form,  and  does  not  spread  into  a  film«  At  65°  the  drop  be- 
gins to  flatten,  and  at  50°  the  film  forms,  but  is  silver  white, 
showing  no  color.  If,  however,  water  at  100°  be  allowed  to 
fall  on  a  surface  of  cold  oil,  a  membrane  is  formed,  which  at 
^rst  shows  colored  rings,  but  which  soon  contracts  into  a 
"drop  as  it  cools.  Examining  solutions  of  various  salts  in  the 
cold,  he  observed  the  well-known  wide  differences  of  behavior 
with  different  oils.  Repeating  the  experiments  at  40°,  he 
found  that  even  so  slight  an  elevation  of  temperature  com- 
pletely reversed  the  phenomena  in  many  cases,  making  the 
surface  tension  of  the  solution  less  than  that  of  the  oil.  He 
used  alcohol,  ether,  and  benzene,  copaiba  balsam,  the  fixed 
oils  of  olive,  castor,  almond,  and  linseed,  and  the  ethereal  oils 
of  cinnamon,  clove,  mint,  lavender,  and  bitter  almonds.  With 
cinnamon  and  clove  oils  there  was  at  first  a  spreading  out 
into  a  film ;  then  the  film  was  ruptured,  forming  numerous 
flat  drops,  which  became  rounds  and  showed  phenomena  re- 
sembling ebullition,  finally  breaking  up  into  smaller  particles. 
The  influence  of  the  vapors  of  certain  liquids  on  these  films 
is  often  remarkable.  A  drop  of  ammonia  on  the  end  of  a 
rod,  when  brought  near  an  oil-drop  resting  quietly  on  the 
surface  of  water,  causes  its  rapid  expansion.  If  the  experi- 
ment be  made  on  a  glass  disk  covered  with  a  layer  of  water 
on  which  the  oil-drop  rests,  the  expansion  begins  when  the 
rod  is  six  or  seven  centimeters  distant,  and  on  closer  ap- 
proach the  water  is  driven  out  and  the  oil-drop  falls  to  the 
glass.  Examining  the  phenomena  under  the  microscope, 
Cintolesi  found,  1st,  that  the  films  always  contain  swell- 
ings, which  produce  holes  by  their  rupture,  thus  causing  the 
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parting  of  the  films ;  2d,  that  the  eballition  phenomenon  was 
present  in  all  the  cases  observed ;  3d,  that  decrease  of  press- 
ure or  movement  of  the  air  in  contact  with  the  surface  ac- 
celerated the  formation  of  the  film ;  4th,  that  heat  may  in- 
crease the  rapidity  of  expansion,  or  may  stop  it  entirely,  ac- 
cording to  the  conditions ;  5th,  that  the  ebnllition  disappears 
as  the  development  of  the  film  is  more  rapid ;  6th,  that  no 
contractile  liquid  surface  is  necessary  for  this  expansion, 
since  it  may  take  place  within  a  mass  of  liquid  or  on  the  sur- 
face of  solids.  Closer  mici'oscopical  examination  showed  that 
whenever  a  drop  expands  to  a  film,  there  is  a  development 
of  gas,  appearing  to  the  eye  under  the  foim  of  round  swell- 
ings, which  move  under  the  film  from  the  thinner  border  to 
the  centre,  and  reveal  their  true  nature  if  the  film  becomes 
thin  enough  to  break  and  allow  them  to  be  diffused.  The 
phenomenon  is  well  seen  when  almond  oil  is  plaoed  on  a 
glass  disk.  Moreover,  the  appearance  of  ebullition  above  le- 
feiTed  to  arises  from  this  development  of  gas,  the  two  or 
three  bubbles  first  formed  uniting,  and  becoming  the  centres 
of  action  toward  which  the  other  bubbles  tend.  But  as  the 
larger  bubbles  do  not  continue  to  increase  in  size  with  the 
arriving  bubbles,  the  gas  would  seem  to  be  only  the  vapor 
of  the  expanded  liquid*  The  bursting  of  these  gaseous  ac- 
cumulations produces  rents  in  the  films,  the  spreading  out  of 
which,  the  author  believes,  is  due  to  the  fact  that  the  gase- 
ous molecules,  moving  in  all  directions,  force  the  liquid  mole- 
cules out  horizontally  in  all  directions,  i,  &,  along  the  sur- 
face. 

The  previous  researches  of  Mensbrugghe,  of  J.Thomson, 
and  especially  of  Tomlinson,  had  vastly  extended  our  knowl* 
edge  of  the  action  of  the  surface-tensions  of  various  liquids 
upon  each  other.  But  it  appears  that  Ointolesi  has  reached 
a  new  manifestation  of  the  phenomena  which,  though  doubt- 
less always  accompanying  surface-tension,  is  independent  of 
it  in  many  cases. — 18  A^  October  6  (md  20, 1876, 85, 186. . 

METALLIC   FILTRATION. 

Professor  Lampadius,  of  Freibei'g,  concluding  that  at  a  cer^ 
tain  low  temperature  of  fusion  the  metallic  impurities  .pres- 
ent in  the  more  easily  fusible  metals  would  separate,  par* 
tially  as  such,  and  partially  as  definite  crystalline  com* 
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poands,  and  float  in  the  fased  mass,  from  whioh  they'  oocild 
be  removed  by  filtration,  made  experiments  in  this  direction, 
which  were  so  far  snccessful  that  the  expected  definite  com- 
pounds were  found  npon  the  filter,  though  the  metallic  fil- 
trate was  still  very  impure.  The  filter  was  made  of  qniEirtz 
sand,  slag,  etc.,  which  was  not  wet  by  the  molten  metal. 
Subsequently  Cnrter,  in  attempting  to  apply  this  method  to 
the  purification  of  Bohemian  tin,  as  a  commercial  operation, 
sought  to  use  for  a  filter  a  material  which  should  be  wet  by 
the  material  to  be  purified,  and  at  the  same  time  should  not 
be  dissolved  by  it.  For  this  purpose  he  chose  iron,  which, 
while  it  has  a  comparatively  high  temperature  of  fusion,  has 
a  strong  adhesion  to  tin,  as  is  evident  in  the  tinned  iron  plate 
of  commerce.  Five  hundred  strips  of  tinned  iron,  as  thin  as 
paper,  about  0.6  of  an  inch  long,  and  one  fourth  as  broad, 
were  packed  tightly  in  a  square  iron  frame  by  the  aid  of 
wedges,  and  the  frame  was  then  luted  into  a  suitable  open* 
ing  in  the  bottom  of  a  graphite  crucible.  The  tin,  melted 
in  a  second  crucible,  was  allowed  to  cool  until  the  separation 
of  fine  crystals  on  the  sni*fi9tce  was  noticed,  the  thickening 
metallic  mass  being  then  poured  into  the  filtering  crucible, 
when  Uie  still  fluid  pure  metal  passed  through  and  a  pasty 
magma  was  left,  in  which  iron,  arsenic,  and  copper,  concen* 
trated  to  a  great  degree,  were  found  combined  with  tin, 
while  the  filtered  tin  proved  to  be  almost  chemically  pure. 
Fifty  hundred-weight  were  purified  in  the  crucible  described. 
Other  forms  and  other  materials  for  filters  are  suggested, 
and  other  possible  applications  of  the  method,  as  in  the  sep- 
aration of  silver  from  lead  containing  the  former  metal.^— 18 
-4,  Oi^ober  6, 1876,  89.         

BBSISTANCB  OF  THB  BLBCTBIC  ABC. 

Ayrton  and  Perry,  of  the  Imperial  College  of  Engineers, 
Tokio,  Japan,  desiring  to  determine  theoretically  the  best  ar- 
rangement of  cells  for  the  production  of  the  electric  light, 
have  measured,  as  a  necessary  preliminary,  the  resistance 
of  the  electric  arc.  The  first  experiments  were  made  with 
sixty  new  Grove  cells -^  the  immersed  platinum  plate  be- 
ing thirteen,  and  the  zinc  plate  twenty -five  square  inches 
— used  with  a  Duboscq  regulator.  The  known  resistance 
introdaced  consisted  of  many  meters  of  bare  copper-wire 
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hangifig  ia  the  room,  the  thickness  of  the  wire  being  suffi- 
ciently great  to  prevent  any  rise  of  temperature  in  it.  By 
means  of  a  Thomson  quadrant  electrometer  the  difference 
of  potential  between  the  carbon  points  was  measured,  and 
compared  with  that  between  the  wire  of  known  resistance. 
Since  at  any  given  moment  the  same  current  is  flowing 
through  the  electric  arc  and  the  wire,  the  differences  of  po- 
tentials are  proportional  to  the  resistances.  The  alternate 
measurements  succeeded  each  other  closely,  and  were  repeat- 
ed many  times.  The  resistance  obtained  never  exceeded 
twenty  ohms,  and  had  an  average  of  about  twelve  ohms; 
the  variation  being  considerable  even  when  the  light  was 
apparently  steady.  In  a  second  series  of  experiments,  eighty 
Grove  cells  joined  in  series,  which  had  been  in  use  occasion- 
ally for  three  hours  after  being  set  up,  were  connected  with 
a  differential  galvanometer,  in  one  circuit  of  which  was  a 
high  resistance,  in  the  other  the  electric  arc,  each  galva- 
nometer-coil being  shunted  with  a  wire  of  small  resistance. 
When  balance  was  obtained,  the  resistance  of  the  arc,  which, 
as  before,  varied  greatly,  never  exceeded  twenty-nine  ohms, 
and  averaged  twenty  ohms.  From  these  results  the  authors 
draw  the  important  conclusion  that  with  such  cells  as  they 
used  no  attempt  should  be  made  to  join  any  of  the  cells  in 
parallel  circuit  until  at  least  two  hundred  have  been  joined  in 
series;  for  if  the  resistance  of  each  cell  is  about  0.2  ohm,  two 
hundred  of  them  would  have  a  resistance  of  forty  ohms-T-a  re- 
sistance certainly  less  than  double  the  electric  arc  for  that  bat- 
tery con*e8ponding  with  brightest  light.  Moreover,  the  an* 
thora  have  previously  shown  that  the  cells  of  a  battery  should 
be  joined  in  series  until  the  resistance  of  the  battery  is  dooble 
the  external  resistance,  at  which  point  the  battery  should  be 
joined  in  two  rows,  each  containing  half  the  number  of  cells 
in  series,  and  the  two  rows  connected  in  parallel  circuit.— 12 
-4,  OOober  19, 1876, 544.     

ACnON  OF  LIGHT  ON   EBONITE. 

Herbert  McLeod  has  called  attention  to  the  production  of 
acid  drops  upon  surfaces  of  ebonite  or  vulcanite  exposed  to 
the  air  by  the  action  of  light.  It  has  long  been  known  that 
the  insulation  of  electrical  apparatus  made  of  this  nuiterial  is 
impfured  by  the  formation  of  this  conducting  layer,  which  is 
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dulpharic  acid  dae  to  the  oxidation  of  the  salphnr  used  in 
yalcanizing  the  i*ubber.  It  now  appears  that  the  production 
of  ozone  by  electric  sparks  is  not,  as  Wright  supposed,  the 
sole  cause  of  the  phenomenon.  A  plate  of  ebonite  polished 
on  both  sides  was  sawed  into  four  strips,  each  52  mm.  by  22 
mm«  by  8.5  mm.,  exposing  therefore  about  3500  sq.  mm.  of 
surface.  One  half  of  each  piece  was  varnished  with  shellac. 
Two  of  these  pieces  were  placed  in  wide  test-tubes  plugged 
with  cotton-wool,  and  the  other  two  were  sealed  hermetical- 
ly in  similar  tubes.  One  of  the  sealed  tubes  and  one  plng- 
ged  with  cotton-wool  were  placed  in  a  dark  drawer,  and  the 
other  pair  exposed  to  light  in  the  laboratory,  and  during  the 
latter  part  of  the  experiment  to  direct  sunlight.  The  ex- 
periment was  commenced  on  December  26,  1874,  and  after 
some  time  minute  drops  of  liquid  were  perceived  on  the 
ebonite  e^^posed  to  light  and  air,  the  remaining  three  pieces 
retaining  their  original  appearance.  Between  September  1st 
and  21st  of  this  year  the  sealed  tube  exposed  to  light  was 
accidentally  broken,  so  that  for  a  period  of  less  than  three 
weeks  the  ebonite  in  it  was  exposed  to  both  light  and  air. 
On  September  21st  the  tubes  were  opened,  the  ebonite  wash- 
ed with  water,  and  the  amount  of  acid  determined  by  stand- 
ard solution  of  caustic  soda.  No  trace  of  acid  could  be  de- 
tected on  either  of  the  pieces  of  ebonite  which  had  been  kept  in 
the  dark.  On  the  one  which  had  been  exposed  to  light  in  the 
closed  tube  0.343  milligrammes  of  sulphuric  acid  was  found, 
and  on  that  exposed  to  light  and  air  2.646  milligrammes.  In 
confirmation  of  these  results,  the  author  notices  an  excellent 
instance  of  the  action  of  light  on  vulcanite  which  occurred 
in  the  laboratory  of  Warren  De  la  Rue.  An  apparatus  with 
an  ebonite  base  with  three  adjusting  screws  was  standing  at 
M)me  distance  from  a  window.  The  surface  of  the  plate  was 
covered  with  a  fine  dew  of  an  acid  liquid,  except  at  the  parts 
where  the  shadows  of  the  heads  of  the  screws  fell.  The  snr- 
face  at  these  places  completely  retained  its  original  polish. — 
12  A,Oi^ober  12, 1876,  625. 

AMALGAMATION   OF  IRON, 

In  a  paper  read  before  the  American  Chemical  Society, 
Casamajor  describes  a  new  method  of  amalgamating  iron^ 
which  promises  to  render  this  metal  useful  for  many  novel 
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purposes.  That  iron  may  be  made  to  combine  with  mereory 
is  a  fact  discovered  by  Sir  Humphrey  Davy,  whose  process 
consists  in  immersing  sodium  amalgam  in  a  saturated  solu- 
tion of  ferrous  chloride  or  sulphate.  Cailletet,  in  1857,  show- 
ed that  iron  may  be  coated  with  mercury  by  means  of  am- 
monium amalgam,  or  by  means  of  electrolysis.  As  the  iron 
in  both  cases  does  not  amalgamate  till  hydrogen  appears, 
Gailletet  concludes  that  the  effect  is  due  to  the  nascent  hy- 
drogen. Desiring  to  test  the  soundness  of  Cailletet's  theory, 
Casamajor  placed  mercury  in  a  beaker  glass,  covered  it  with 
acidulated  water,  and  introduced  a  horse-shoe  nail  of  Norway 
iron.  Though  a  moderate  escape  of  hydrogen  took  place,  no 
trace  of  amalgamation  appeared,  even  in  twenty-four  hoars. 
Having  to  amalgamate  a  piece  of  zinc  for  another  experi- 
ment, he  placed  the  zinc  in  the  beaker  glass  with  the  iron. 
The  evolution  of  hydrogen  from  the  nidi  increased  at  once 
very  perceptibly,  and  after  a  short  time  the  nail  was  found 
thoroughly  amalgamated.  Hence  all  that  is  necessary  is  to 
place  the  iron  in  acidulated  water  in  contact  with  the  mer- 
cury, and  to  add  a  few  pieces  of  zinc ;  in  a  few  minutes  the 
iron  will  be  coated  with  mercury.  Since  the  zinc  is  attack- 
ed only  when  a  more  negative  metal  touches  it,  the  eon- 
sumption  is  very  slight.  The  coating  of  mercury  thus  pro- 
duced is  not  a  superficial  layer ;  the  mercury  sinks  into  the 
metal,  modifying  its  physical  and  chemical  properties,  as  is 
seen  on  fracture.  No  alteration  in  the  tenacity  of  soft  iron 
is  observed,  while  hard-tempered  steel  has  its  brittleness 
much  increased.  In  the  voltaic  circuit  the  amalgamated 
plate  is  positive  to  an  unamalgamated  one,  and  hence  is 
more  rapidly  attacked.  The  quantity  of  mercury  combined 
with  the  iron  is  very  small.  A  piece  of  sheet-iron,  present- 
ing on  both  sides  a  total  surface  of  three  square  inches,  was 
amalgamated,  and  left  to  soak  in  mercury  for  over  an  hour. 
The  mercury  was  then  wiped  off  very  thoroughly  and  the 
piece  of  sheet-iron  weighed.  The  increase  over  the  original 
weight  was  three  centigrammes,  which  showed  an  absorption 
of  mercury  equal  to  a  little  over  four  centigrammes  per 
square  inch.  The  increase  in  weight  of  this  thin  sheet  of 
iron  was  only  three  and  a  half  per  cent. ;  yet  the  fracture  was 
silvery,  and  globules  of  mercury  stood  an  the  rough  edge  of 
the  fracture.     Platinum,  palladium,  aluminum,  nickel,  and 
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eobalt,  all  take  mercury  under  the  same  conditions  as  iron. 
Alnminnm,  however,  shortly  after  amalgamation,  becomes 
hot,  the  mercaiy  seems  to  boil,  and  the  aluminum  remains 
covered  with  a  chalky  crust,  on  removing  which  the  metal 
is  found  beneath  without  a  sign  of  amalgamation.-*/Voc 
Am.  Chem.  8oc.^  1, 1876, 49. 

XVSIGAI.  SANB. 

Id  a  communication  to  the  California  Academy  of  Sciences, 
Frink  has  stated  that  in  order  to  ascertain,  if  possible,  the 
cause  of  the  sound  that  is  produced  by  the  musical  sand  from 
Kauai,  previously  exhibited  to  the  Academy,  he  had  inves* 
tigated  its  structure  under  the  microscope,  and  believed  that 
the  &ct8  he  had  ascertained  fully  explain  the  manner  in 
which  the  sound  is  produced.  As  the  grains  of  sand,  though 
small,  are  quite  opaque,  it  was  necessary  to  prepare  them  so 
that  they  should  be  sufficiently  transparent  to  render  their 
stmotare  visible.  This  was  effected  by  fastening  them  to  a 
glass  slide,  and  grinding  them  down  until  one  flat  surface  was 
obtained.  The  grains  were  found  to  be  chiefly  composed  of 
portions  of  small  coral  and  apparently  calcareous  sponges, 
and  presented  under  the  microscope  a  most  interesting  ob« 
ject.  The  sand  contained  small  black  particles,  which  the 
microscope  showed  to  be  formed  principally  of  crystals  of 
nepheline  and  magnetic  oxide  of  iron,  imbedded  in  a  glassy 
matrix.  These  were  undoubtedly  volcanic  sands.  The  struct- 
ure of  these  grains,  Frink  thinks,  explains  the  reason  why 
sound  is  emitted  when  they  are  set  in  motion.  The  motion 
against  one  another  causes  vibrations  in  their  substance,  and 
consequently  in  the  sides  of  the  cavities  they  contain ;  and 
these  vibrations  being  communicated  to  the  air  by  the  cavi- 
ties under  the  most  favorable  conditions  for  producing  sound, 
the  result  is  the  loud  noise  which  is  caused  when  any  large 
mass  of  sand  is  set  in  motion. — Proc  CcU.  Aead.  Sci.^  1876. 

GAUSB  OF  SOUJBTD  IN  OBOAN-PIPBS. 

It  is  stated  in  the  ordinary  text-books  that  in  the  mouth- 
piece of  the  so-called  flute  pipes  of  an  organ  the  current  of 
air  which  causes  them  to  sound  breaks  against  the  upper  lip 
into  a  series  of  intermittent  impulses,  by  which  the  air  in  the 
pipe  is  set  into  vibration.     Oonuch,  however,  who  is  an  oi^ 
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gaii-builder  of  Cologne,  has  thoroughly  examined  this  sab' 
ject,  and  has  come  to  quite  a  different  conclusion.  He  states 
that  when  a  pipe  is  sounded,  the  blast  being  so  arranged  as 
to  brush  the  upper  lip  of  the  pipe,  the  current  thus  produced 
carries  continually  out  with  it  air  particles  from  the  interior 
of  the  pipe,  the  particles  of  course  being  those  which  lie 
nearest  to  the  opening.  Though  a  small  portion  of  the  cur- 
rent in  passing  to  the  lip  goes  into  the  pipe,  yet  the  quan- 
tity of  air  which  the  current  pulls  out  is  considerably  great- 
er. Hence  then  arises,  first  of  all,  a  rarefaction  in  the  lower 
layer  of  air  in  the  pipe.  The  exterior  air  now  seeks  to  bal- 
ance the  rarefaction,  but  it  can  not  at  once  reach  it,  either  by 
the  upper  or  the  lower  opening  of  the  pipe.  The  air-column 
at  rest  in  the  pipe  only  yields  to  the  outer  atmospheric  press* 
ure  when  the  rarefaction  has  extended  to  the  middle  of  the 
pipe,  where  in  the  fundamental  note  of  an  open  pipe  the  nodo 
is  formed.  At  the  lower  opening  of  the  pipe  the  blast  cur- 
rent of  course  closes  the  aperture,  and  prevents  the  equilib- 
rium there.  Now  at  the  moment  in  which  the  intrefaction 
in  the  lower  part  of  the  pipe  has  reached  such  a  degree  that 
the  pressui*e  of  the  external  air  is  able  to  press  the  blast  cur- 
rent inward,  an  air  wave  is  cut  off  from  the  blast  current  at 
the  upper  lip,  and  a  small  momentary  condensation  is  the  re- 
sult. This  wave  is  propagated  along  the  pipe,  and  at  the 
middle  it  collides  with  the  condensed  wave  which  the  press- 
ure of  the  exteitial  air  has  simultaneously  produced  in  the 
upper  opening  of  the  pipe  or  the  air^column.  Thus  in  the 
middle  of  the  tube  is  fonned  a  strong  condensation,  which 
may  be  called  the  acoustic  wave,  since  from  that  time  forth 
the  peculiar  vibration  of  the  column  and  the  phenomenon  of 
sound  are  produced^  It  is  evident,  moreover,  that  at  the 
moment  when  an  air  wave  has  detached  itself  from  the  blast 
current,  and  has  removed  the  rarefaction  in  the  lower  part 
of  the  pipe,  the  blast  current  returns  to  its  former  condition 
or  direction,  and  produces  again  its  effect  upon  the  air  in  the 
pipe.  Again  a  rarefaction  is  produced,  the  blast  current  is 
again  pressed  inward,  and  with  the  consequent  condensation 
the  return  of  the  acoustic  wave  of  the  node  of  vibration  co- 
incides. Thus  the  hypothetical  impulses  heretofore  assumed 
are  resolved  into  a  pendulous  oscillation  of  the  blast  current, 
which  has  its  greatest  amplitude  at  the  edge  of  the  upper  lip, 
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18  dependent  on  the  elasticity  of  the  air^olnmn  of  the  pipe 
and  the  pressure  of  the  outer  air,  and  so  is  subject  to  the  laws 
of  vibration  of  the  air-column. — Poggendonff^s  Annalenj\%*l^, 

OBLTTSSATION  OF   ONB  SOUND  fiT  ANOTUSB. 

Mayer,  in  the  eighth  series  of  his  researches  on  acoustics, 
eommunicates  certain  striking  results  which  he  has  obtained 
on  the  obliteration  of  one  sound  by  another,  from  which  he 
.  draws  conclusions  as  novel  as  they  are  important  The  in** 
vestigation  was  suggested  by  observing  the  ticks  of  a  watch 
making  five  per  second,  in  conjunction  with  those  of  a  loud- 
ticking  clock  making  four  ticks  per  second.  On  regulating 
the  distance  of  the  watch  the  fifth  tick  became  fainter,  until 
it  disappeared  entirely.  An  old  silver  watch,  making  four 
ticks  per  second,  was  then  made  to  gain  thirty  seconds  an 
hour  on  the  clock,  so  that  at  every  two  minutes  the  ticks  of 
the  two  coincided.  When  the  watch  was  held  at  nine  inch- 
es from  the  ear,  its  ticks  were  wholly  obliterated  for  three 
seconds ;  and  when  at  twenty-four  inches,  for  nine  seconds. 
As  the  time  of  coincidence  approached,  the  short  ticks  of  the 
watch  glided  tick  after  tick  under  the  long  ticks  of  the 
clock,  more  and  more  of  the  duration  of  each  snccessive 
watch-ttck  became  extinguished  by  the  tick  of  the  clock,  un- 
til only  the  tail  end  of  the  short  tick  of  the  watch  was  left 
audible ;  and  at  last  even  this  also  crept  under  the  long  tick 
of  the  clock,  and  the  whole  of  the  ticks  of  the  watch  were 
reodered  inaudible  for  nine  seconds,  at  the  end  of  which  time 
the  front  or  head  of  the  watch-tick  protruded  beyond  the 
clock-tick,  and  then  slowly  grew  up  into  a  complete  watch- 
tick  as  before.  Experiments  were  then  made  to  measure  the 
relative  intensity  of  the  two  ticks,  by  placing  both  succes- 
sively in  the  open  air  during  a  still  night,  and  observing  the 
distance  at  which  they  could  be  heard.  The  general  result 
shows  that  the  sensation  of  the  watch-tick  is  obliterated  by 
a  coincident  tick  of  the  clock  when  the  intensity  of  the  dock- 
tick  is  three  times  that  of  the  watch-tick.  Extending  the 
observations  to  musical  sounds,  Mayer  observed  in  general 
the  same  phenomena.  But  be  discovered  here  the  new  and 
remarkable  fact  that  a  sound  higher  in  pitch  than  another 
can  not  obliterate  it,  no  matter  how  intense.  A  curious  ef- 
fect of  this  law  is  observed  if,  while  a  man  reads  a  sentence 
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over  and  over  again  with  the  same  tone  and  modulation  of 
Yoioe,  a  c'  pipe  of  256  double  vibrations  be  strongly  sounded; 
it  appears  as  if  two  persons  were  reading  together,  one  with 
a  grave  voice  (formed  by  a  combination  of  all  the  reader's  real 
vocal  sounds  below  c'  in  pitch),  the  other  with  a  high-pitched 
voice,  generally  squeaky  and  nasal,  and  of  course  disagree- 
able. This  obliteration  of  higher  by  lower  sounds,  the  au- 
thor believes,  has  an  impoitant  beaiing  on  orchestral  music 
In  the  first  place  it  will  require  the  conductor  of  the  orches- 
tra to  change  his  position  to  one  nearer  the  midst  of  the  aa- 
dience.  In  the  second,  it  will  require  a  study  of  the  relative 
intensity  of  the  components  of  typical  musical  tones  used  in 
orchestral  performances,  so  that  those  can  be  heard  which  the 
composer  desires  should  be. — i  D^  November^  1876, 329. 


NEW  METALLIC  PYBOMETEB. 

Though  much  improved  of  late  years,  pyrometers  are  not 
exactly  all  that  could  be  desired.  Hence  the  frequent  ap- 
pearance of  new  forma  of  that  most  desirable  instrumeut. 
M.  A.  F.  Huet,  of  Paris,  has  recently  obtained  provisional 
protection  for  an  invention  of  this  kind,  being  an  instrumoit 
consisting  of  a  rod  of  copper  contained  in  a  porcelain  tube. 
The  characteristic  feature  of  the  invention  is  said  to  be  the 
particular  arrangement  of  the  bar  of  copper,  which  with  its 
porcelain  tube  is  inclosed  in  the  wall  of  a  furnace,  into  which 
the  porcelain  tube  penetrates  a  suitable  distanca  Outside 
the  furnace  the  tube  terminates  in  a  foot  or  support  screwed 
down  upon  a  plate.  Inside  the  tube  is  the  rod  of  copper, 
which  is  fixed  at  the  inner  end  by  means  of  a  screw-nut  at 
the  end  of  the  tube.  This  rod  is  prolonged  outside  the  iwv- 
nace,  and  terminates  in  a  fork  which  embi*aces  the  verticsl 
branch  of  a  lever.  To  avoid  all  contact  of  the  porcelain 
socket  with  the  copper  rod,  an  asbestns  washer  is  arranged 
on  each  side  of  the  screw-nut  which  fixes  the  rod  and  the 
socket  at  one  end.  To  render  the  action  of  the  heat  from 
the  furnace  more  direct  upon  the  copper  rod,  small  holes  are 
pierced  in  the  part  of  the  socket  which  is  inside  the  furnace. 
The  lever  is  free  to  oscillate  on  an  axis.  The  extremity  of 
the  other  branch  of  the  same  lever  is  fastened  by  a  joint  to 
the  top  of  a  rod  which  carries  a  regulating  screw-nut,  this 
being  terminated  at  the  bottom  by  a  piston  destined  to  press 
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tipon  liquid  in  a  ciBtern  in  connection  with  a  glass  thermome- 
ter or  siphon  tube  up  which  the  liquid  passes,  and  indicates 
upon  a  gauge  the  heat  of  the  furnace.  The  defect  of  this  ar« 
nmgement,  apparently,  lies  in  the  fact  that,  after  being  sub-* 
mitted  to  high  temperatures,  the  rod  of  copper  would  take 
up  a  permanent  elongation,  and  refnse  to  expand  or  contract 
to  the  desired  extent  or  with  the  desired  accuracy. — 18  A^ 
658. 


CONDUCnON  OF  HSAT  IN  GASSS. 

The  question  of  the  conducting  power  of  gases  for  heat  is 
one  which  haareceiyed  a  large  share  of  the  attention  of  emi* 
nent  physicists.  The  most  recent  of  these  researches  is  that 
of  Winkelmann,  who  employed  for  measurement  of  the  heat- 
conduction  the  same  method  which  other  observers  have 
used ;  t.  €l,  he  measured  the  rate  of  cooling  of  a  thermometric 
body  within  a  vessel  filled  with  the  gas  to  be  examined. 
The  difficulty  of  these  experiments  lies  in  the  fact  that  the 
cooling  is  caused  not  only  by  the  conduction  of  the  gas 
which  surrounds  the  cooling  body,  but  also  by  the  currents 
which  are  set  up  in  the  gas,  and  especially  by  radiation 
through  it.  Winkelmann  addressed  himself  particularly  to 
the  task  of  eliminating  these  currents  and  the  radiation.  He 
effected  this  in  one  case  by  varying  the  pressure  of  the  gas 
between  VdO  millimeters  and  one,  since  with  diminishing 
pressure  the  action  of  the  gas  currents  becomes  less.  In  an- 
other experiment,  he  employed  various  apparatuses  in  which 
the  cooling  body  within  was  always  of  the  same  dimensions 
and  the  same  material,  while  the  outer  envelope  was  varied 
in  size.  The  value  of  the  radiation  was  then  in  all  appai*a- 
tuses  the  same,  while  the  conduction  varied  with  the  size  of 
the  outer  vessel,  and  so  furnished  data  by  means  of  which 
the  radiation  could  be  calculated  and  eliminated.  The  re- 
suits  obtained  with  several  of  the  more  common  gases  are 
as  follows : 


Gmm. 

CondnctiTity. 

Gaset.                  CoodDcUylty. 

Air 

0.0000625 
0.0008825 
0.0000817 
0.0000414 
0.0000647 

Nitric  oxide 

0.0000460 
0.0000610 
0.00006C8 
0.0000868 
0.0009624 

Hydrogen 

Carbonic  oxide 

OxTiren 

OarboRic  acid 

fithylene.  ........... 

NitrooB  oxide 

Nitrogen 

Marsh  gas 
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The  fullest  series  of  experiments  were  made  with  air  and 
hydrogen,  and  the  numbers  obtained  for  these  gases  showed 
that  in  air,  down  to  a  pi*e8sure  of  one  millimeter,  the  condnc- 
tion  of  heat  is  independent  of  the  pressure.  Hydrogen,  on 
the  other  hand,  showed  a  quite  divergent  and  hitherto  unex- 
plained behavior  with  reference  to  pressure,  the  changes  of 
the  currents  in  this  gas  with  different  pressures  by  no  means 
affording  an  explanation  of  the  observed  differences  in  the  ve- 
locity of  cooling.  In  proof  of  this,  for  example,  he  states  that 
whereas  with  a  lowering  of  the  pressure  from  750  millimeters 
to  91.4  millimeters,  there  was  a  lowering  of  the  value  for  the 
velocity  of  cooling  of  only  1.4  per  cent.;  yet  that  on  fur- 
ther diminishing  the  pressure  to  4.7  millimeters,  there  was 
a  further  decrease  of  11  per  cent.,  the  decrease  continuing 
when  the  pressure  was  still  further  lowered  to  1.92  milii* 
meters.  Whether  the  circumstances  operating  in  this  case 
were  accidental,  or  whether  these  anomalies  are  due  to  the 
properties  of  the  gas  itself,  can  be  decided  only  by  further 
and  more  exact  researches.  Besides  the  above  question  of 
simple  heatrconduction  in  gases,  Winkelmann  also  nndertook 
to  determine  the  relation  in  which  heatrconduction  stands  to 
the  temperature  employed.  In  this  investigation  he  had  to 
employ  new  apparatus  made  of  glass.  He  was  also  obliged 
to  effect  the  separation  of  the  conduction  from  the  radiation 
on  a  different  principle  from  that  used  in  the  foimer  measure- 
ments. The  observations  were  so  arranged  that  first  the 
time  of  cooling  from  18^  to  8°  was  determined,  and  then 
fix>m  118°  to  108°.  With  three  apparatuses,  very  different 
in  their  dimensions,  the  author  obtained  the  tempei'ature  co- 
efficients 1.3661,  1.3429,  1.3644,  referring  to  the  tempera- 
tures 7.4°  to  7.6°,  and  107.7°  to  109°.  That  is  to  say,  if  the 
heat-conduction  at  the  lower  temperature  be  put  equal  to 
one,  then  at  the  higher  temperature  it  has  the  value  just 
given.  Besides  air  and  hydrogen,  carbonic  acid  was  also  ex- 
amined in  these  researches.  If  the  latter  changes  its  heat- 
conduction  with  the  temperature  in  the  same  way  as  air  and 
hydrogen,  it  is  obvious,  by  combination  of  the  values  of  hy- 
drogen and  carbonic  acid,  that  the  same  relative  numbers 
should  be  obtained  as  those  given  by  hydrogen  and  air.  The 
values  so  obtained,  however,  are  altogether  smaller,  whence 
it  appears  that  the  conduction  of  carbonic  acid  is  not  de- 
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pendent  on  temperature  in  quite  the  same  way  as  that  of 
hydrogen,  but  increases  more  qnickly  with  the  temperature. 
The  value  of  these  results  in  the  theory  of  gases  is  very  con- 
Biderable. — Poggendorff^a  AnnaUn^  1876. 

CBEMATION  IN  FBANCB. 

In  December,  1875,  a  committee  was  appointed  by  the 
Council  of  Health  and  Hygiene  of  the  Department  of  the 
Seine  to  consider  and  report  upon  the  subject  of  cremation. 
This  committee  consisted  of  MM.  Baube,  Bouchardat,  Bons- 
singault,  and  Troost,  the  latter  being  the  rapporteur.  The 
report  of  this  committee,  after  noting  that  the  letter  of  the 
Prefect  of  Police  did  not  suggest  any  special  direction  which 
the  investigation  should  take,  states  that  they  confined  their 
attention  to  the  following  points:  (1)  The  possibility  of  effect- 
ing the  incineration  of  bodies  without  production  of  smell 
or  smoke  or  deleterious  gases ;  (2)  the  advantages  such  in- 
cineration might  offer  as  regards  salubrity ;  and  (3)  the  in- 
conveniences it  would  present  as  regai*ds  criminal  investiga- 
tions. They  did  not  have  to  concern  themselves  with  the 
propriety  of  respecting  the  celebration  of  religious  ceremo- 
nies ;  that  propriety  having  been  recognized  by  the  municipal 
council,  and  by  the  administrative  committee  which  fixed 
the  programme  of  the  competition  for  the  invention  of  the 
best  process  for  incinerating  dead  bodies,  or  of  any  other  sys- 
tem giving  a  like  result.  It  is,  further,  well  understood,  they 
say,  that  incineration  would  be  in  no  wise  obligatory,  but 
simply  optional,  under  conditions  to  be  determined  by  a 
special  law.  With  reference  to  the  first  question  examined 
by  the  committee,  the  report  is  very  brief.  They  do  not 
doubt  that  by  having  recourse  to  gas  furnaces,  like  those 
used  in  metallurgy,  a  rapid  incineration  could  be  had.  It 
would  be  possible  also  to  obtain,  without  any  admixture  of 
foreign  matters,  the  ashes  of  bodies  subjected  to  cremation. 
Ko  fetid  odor  or  smoke  would  be  evolved,  these  furnaces  be- 
ing essentially  smoke-consuming.  Thus  there  would  be  no 
danger  to  public  health  to  be  feared.  The  conditions  of  the 
municipal  counciPs  programme  might  therefore  be  easily  ful- 
filled, except  perhaps  that  of  economy,  it  being  evident  that 
until  these  furnaces  can  be  occupied  continuously  they  can 
not  be  operated  economically.    On  the  second  point  exam- 
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ined,  the  committee  say  that  in  their  opinion  cremation  would 
present  advantages  over  the  mode  of  inhumation  in  a  com- 
mon graveyard,  where  insnfficient  space  is  reserved  for  each 
body.  Fetid  emanations  and  the  alteration  of  sabterranean 
watera  may,  in  fact,  result  where  the  earth  is  saturated  with 
organic  matter  in  decomposition,  and  the  air  can  not  pene- 
trate in  sufficient  quantity  to  produce  a  complete  combus- 
tion. The  most  serious  inconveniences  of  our  present  ceme- 
teries, however,  disappear  where  only  a  limited  number  of 
bodies  sufficiently  separated  are  contained  in  properly  per- 
meable strata.  The  land  thus  used  might  be  returned  to 
agriculture,  after  having  been  closed  for  a  number  of  years; 
for  the  bodies  buried  in  permeable  soil  are  subjected  to  a 
sort  of  slow  and  indirect  combustion,  which  does  not  present 
any  inconvenience  so  long  as  the  intermediate  and  danger* 
ous  products  do  not  reach  the  surface  of  the  ground.  On 
the  third  point,  the  report  asserts  that  inhumation  presents 
guarantees  for  society  which  are  not  found  in  cremation,  if 
the  question  be  considered  with  reference  to  the  investiga- 
tion and  deteimination  of  poisons,  the  existence  of  which  is 
often  not  suspected  till  long  after  death.  Dividing  poisons 
into  two  classes,  those  which  cremation  would  cause  to  dis- 
appear and  those  which  it  would  not  destroy  completely,the 
committee  say  that  in  the  case  of  the  former  class,  in  which 
rank  all  toxical  substances  of  organic  origin,  and  also  arsen- 
ic, phosphorus,  and  corrosive  sublimate— the  very  poisons, 
by  the  way,  most  commonly  employed — cremation  would 
obliterate  all  traces  of  the  crime,  would  thus  insure  immuni- 
ty from  punishment,  and  so  encourage  the  repetition  of  crime. 
In  the  case  of  the  second  class  of  poisons,  which  includes  cop- 
per and  lead,  for  example,  while  the  metal  might  be  found  in 
the  ashes,  yet  the  persons  interested  would,  it  is  clear,  always 
have  the  opportunity  of  dispersing  those  ashes,  or  of  replac- 
ing them  with  others ;  so  that,  in  this  event,  the  traces  of 
crime  would  also  be  easily  obliterated.  For  these  reasons 
criminals  might  find  in  cremation  a  security  which  they  have 
not  in  the  present  process  of  inhumation,  and  which  it  is  im- 
portant not  to  afford  them,  for  it  would  be  a  source  of  more 
serious  danger  to  the  population  than  the  insalubrity  of  cem- 
eteries. The  objections  thus  raised  against  cremation,  how- 
ever, would  disappear  if  the  law  required  that  before  any 
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such  operation  an  antopsy  of  the  body  should  be  made  and 
a  chemical  examination  had  of  its  principal  organs,  so  as  to 
ascertain  the  presence  or  absence  of  poison.  But  these  ex- 
aminations, which  have  value  only  when  they  are  conducted 
in  a  truly  scientific  manner,  are  always  delicate,  even  when 
the  field  of  investigation  has  been  limited  by  judicial  instmo- 
tions;  and  they  would  become  extremely  long  and  tronble- 
Bome  in  the  absence  of  any  preliminary  indication.  More- 
over, even  if  it  be  admitted  that  they  would  be  conducted 
with  the  necessary  care  and  skill  so  long  as  the  number  of 
cremations  is  small,  it  by  no  means  follows  that  this  would 
be  the  case  when  the  demands  for  incineration  multiplied.-^ 
Annalea  de  Chimie  et  de Phynqtie^Y.j  viii.,  August^  1876, 571. 

THB  PISTHBBOBCOPE. 

Professor  JLuvini,  of  Turin,  exhibited  at  the  Scientific  Loan 
Exhibition  in  London,  and  also  at  the  International  Exposi- 
tion at  Philadelphia,  an  instrument  on  a  totally  new  princi- 
ple for  measuring  atmospheric  refraction.  Its  construction 
is  as  follows :  If  one  half  of  a  lens  be  covered,  the  image 
produced  by  it  will  differ  only  in  brightness  from  that  formed 
by  the  uncovered  lens.  Moreover,  if  we  take  two  lenses  of 
unequal  focal  length,  and  place  them  at  a  distance  from  each 
other  equal  to  the  sum  of  their  focal  lengths,  the  rays  emerg- 
ing from  the  second  will  have  the  same  degree  of  convergence 
as  those  entering  the  first ;  »•  e.,  the  object  looked  at  will  ap- 
pear in  its  natural  size  and  position.  Any  agency — such  as 
irregular  refraction  of  the  atmosphere — which  alters  the  path 
of  the  light  from  the  object  to  the  system  of  lenses  will  alter 
the  position  of  the  image  formed.  If  now  we  have  a  tele- 
scope of  such  a  size  that  the  lenses  of  the  dietherosoope  cover 
half  of  the  aperture  of  the  objectrglass,  two  images  of  the 
distant  object  can  be  formed — one  as  seen  through  the  diethe- 
rosoope, the  other  as  seen  beside  it ;  the  latter  image  being 
formed  by  the  rays  coming  directly  from  the  object  to  the 
telescope.  If  the  telescope  is  astronomical  the  latter  image 
will  be  reversed,  while  that  transmitted  through  the  diethe- 
rosoope will  be  in  its  natural  position.  The  distance  be- 
tween these  two  images  will  depend  upon  the  refraction  of 
the  atmosphere;  and  so  the  instrument  may  be  used  to  meas- 
ure that  refraction.    Professor  Luvini  proposes  that  four  of 
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his  instruments  be  placed  at  each  observatory,  directed  to 
the  four  cardinal  points,  and  that  by  their  means  observa- 
tions be  taken  at  regular  intervals  of  the  condition  of  at- 
mospheric refraction  all  around  the  observatory.  He  be- 
lieves that  by  this  method  information  of  coming  changes  of 
weather  can  be  obtained  earlier  than  by  the  means  now  at 
the  disposal  of  meteorologists. — 18  A^  Attgust^  1876, 558. 

IMPBOYBD  HODE   OF  KOUNXnTG  MICB08COPIC   OBJECTS. 

Professor  Hamilton  L.  Smith,of  Hobart  College,  New  York, 
has  communicated  to  the  JbumcU  of  the  Microscopical  Club 
a  new  method  of  making  cells  of  moderate  depth,  designed 
for  opaque  objects,  which  is  at  once  simple  and  easily  put  in 
practice.  The  wall  of  the  cell  is  made  of  a  brass  curtain- 
ring.  Out  of  a  sheet  of  dark-green  or  black  wax  a  disk  is 
punched,  a  trifle  larger  than  the  ring,  which  i^  fastened  to 
the  centre  of  the  slide  by  melting.  The  ring  is  pressed  into 
this,  centred,  pressed  quite  through,  and  the  whole  finished 
with  Brunswick  black.  The  object  is  attached  to  the  wax 
by  previously  moistening  it  with  turpentine.  The  cover  is 
dropped  just  within  the  ring,  its  surface  being  flush  with  it, 
and  fastened  with  the  black  varnish.  The  soft  and  delicate 
appearance  of  these  wax  backgrounds  gives  an  exquisite  fin- 
ish to  the  slide,  the  absence  of  obvious  cementing  material 
for  the  object  lending  an  additional  charm.  Dr.  Smith  also 
uses  the  sheet  wax  for  cells,  cutting  rings  out  of  it  of  any  de- 
sired color,  and  attaching  these  both  to  the  slide  and  cover 
by  slight  fusion.  The  rings  are  prepared  by  means  of  a  spe- 
cially devised  press,  consisting  of  a  plunger  the  size  of  the 
hole,  a  centring  and  a  supporting  plate.  Disks  of  the  sheet 
wax  are  dropped  in  and  the  hole  made  in  them,  the  plunger 
being  wetted  to  prevent  adherence. 

CUBIOUS  JAPANESE   COHFASS. 

Captain  J.  H.  Murray,  of  the  screw-steamriiip  Scaretbraok^ 
obtained  from  a  Japanese  pilot  at  Yokohama,  in  1874,  a  re- 
markable compass,  a  description  of  which  has  been  given  to 
the  public  by  Bnckland.  The  compass  was  taken  from  the 
wreck  of  a  junk  which  had  been  lost  on  the  island  of  Vries, 
a  volcanic  island  at  the  entrance  to  Yokohania,  the  smoke  of 
which,  with  the  snow-capped  peak  of  Fusiyama,  indicates  the 
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entrance  to  the  harbor.  The  pilot  could  give  no  information 
about  the  compass,  except  that  it  was  found  on  board  the 
wreck.  It  is  of  a  circular  form,  measuring  13.5  inches  across, 
is  cast  in  bronze,  and  weighs  twenty-one  pounds.  It  has  a 
thick  rim,  in  which  two  ordinary  compasses  are  set,  one  on 
each  side.  The  centre  of  this  remarkable  plate-like  looking 
object  is  considerably  raised  from  the  surface,  and  is  covered 
with  a  number  of  raised  spots  or  stars  of  various  sizes,  each 
more  or  less  connected  by  lines  with  its  neighbors.  The 
shapes  of  these  star-like  objects  are  remarkable ;  in  the  cen- 
tre there  are  five  which  are  larger  than  the  rest.  Then  there 
is  another  group  very  like  a  net ;  another  group  represents 
almost  a  complete  circle  of  these  stars ;  another  represents 
a  Y,  with  the  arms  closed  together ;  another  a  Y  with  the 
arms  extended.  Altogether  there  are  no  less  than  two  or 
three  hundred  of  these  elevated  spots  of  different  sizes. 
Running  throughout  the  whole  series  are  several  lines  radi* 
ating  from  a  circle  drawn  around  the  centre.  The  brass  rim 
on  which  the  compasses  are  set  is  divided  into  360  degrees, 
the  same  as  in  an  English  compass.  At  every  thirty  degrees 
there  is  a  Japanese  character.  Neither  Captain  Murray  nor 
any  one  to  whom  he  has  shown  this  curiosity  at  home  or 
abroad  has  any  idea  whatever  of  the  meaning  of  the  star-like 
bodies  in  the  centre,  or  for  what  purpose  the  Japanese  used 
them ;  but  it  is  quite  certain  that  they  must  have  been  of 
some  use  to  them.  It  is  most  interesting  that  these  rude 
characters  should  be  united  in  the  same  instrument  with  the 
360  degrees  of  modern  civilization.  The  casting  of  the  in- 
strument is  marvelous. — 2  A^  1876. 

clamond's  thsbmo-blsctbic  battebt. 

The  latest  form  of  the  Clamond  battery  consists  of  an  al- 
loy of  two  parts  of  antimony  and  one  of  zinc  as  the  negative 
metal,  and  ordinary  tinned  sheet-iron  as  the  positive  element, 
the  cniTent  at  the  heated  junction  flowing  from  the  iron  to 
the  alloy.  This  alloy  is  cast  in  the  form  of  a  flat  bar,  broad- 
er in  the  middle  than  at  the  ends,  and  measuring  from  two 
inches  to  two  and  three-quarter  inches  in  length,  by  three 
eighths  to  one  inch  in  thickness.  The  sheet-iron,  properly 
stamped  out,  is  placed  in  a  mould  into  which  the  melted  al- 
loy is  poured ;  before  the  alloy  has  cooled  the  mould  is  open- 
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ed  and  the  bars  are  removed.  The  alloy  melts  Ut  500^  Fahr., 
and  expands  considerably  on  cooling.  It  improves  on  re* 
casting,  but  is  always  very  brittle.  The  bars  are  arranged 
radially  around  a  temporary  brass  cylinder,  a  thin  slip  of 
mica  being  inserted  between  the  iron  and  the  alloy  to  pre- 
vent contact  except  at  the  point  of  junction.  Eight  or  ten 
of  these  bars  form  a  ring,  and  the  several  rings  are  placed 
one  above  another,  insulated  from  each  other  by  a  cirale  of 
asbestus.  The  inner  ends  of  the  bars  are  heated  by  a  Bon- 
sen  burner,  the  flame  issuing  in  small  jets  in  the  annular 
space  between  the  burner  and  the  bars.  The  consumption 
of  gas  is  said  to  be  one  cubic  foot  for  each  volt  of  tension 
per  hour.  The  electromotive  force  of  this  combination  is 
such  that  twenty  elements  are  about  equal  to  one  Daniell 
cell — about  one  volt.  The  following  table,  given  on  the  an- 
thority  of  Latimer  Clark,  gives  the  constants  of  these  batter- 
ies as  sold  in  London : 


Coupled. 

Size. 

£Iectromotive 
force. 

Internal 
reslBtanoe. 

ContompCion 
of  gas— cab.  ft. 

Tension 

•   40  bars. 

60    ** 

120    " 

160     " 

240     ** 

880    ♦* 

680     " 

60     " 

60     ** 

100     " 

200     " 

400     " 

2     volts. 
8        ** 
6 

7        " 
12        " 

19  «* 
84        " 

2.6     " 
8 

6        " 
10        ** 

20  " 

1       ohms. 
1.6        ** 
8           ** 
8.76      " 
6           " 
6.76      «* 
12.26      " 
0.26      " 
0.6        «« 

1  '* 

2  " 
4           " 

•  • 

8 

6 

6 

9 

28 

87 

6 

6 

SI 

23 

87 

« 

(« 

c« 

« 

(( 

<( 

Oaantitv 

<< 

« 

« 

<i 

When  hot,  the  resistance  of  the  batteries  rises  about  25 
per  cent  The  smallest  of  the  above  piles  costs  about  tl5, 
the  largest  about  $150.  A  batteiy  of  875  pairs— the  inter- 
nal resistance  of  which  was  4.5  ohms,  and  the  electromotive 
force  14.6  volts— deposited  180  grains  of  copper  per  hour. 
The  electric  light  which  they  give  is  powerful  and  constant; 
but  it  requires  a  large  number  of  elements. — Tekffrap^ 
Journal^  1876.  

THB  GBAMME  LIGHT  IN  BAILBOAB  DBPOTS. 

Sartiauz  has  communicated  to  the  French  Academy  the 
results  of  his  experiments  on  the  practical  use  of  the  ^lectrio 
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in 


light  of  the  Gramme  maohioe  in  illamination,  undertaken  at 
the  request  of  the  Compagnie  du  Nord,  their  statioDB  being 
used  for  the  purpose.  The  machines  selected  for  the  trials 
were  those  rated  at  50, 100,  and  150  Carcel  burners  respect- 
ively, equivalent  to  350,  700,  and  1050  candles.  The  experi- 
ments were  made  in  the  baggage-room  and  in  the  station  it- 
self; the  former  having  an  area  of  about  16,000  square  feet 
and  a  volume  of  about  670,000  cubio  feet,  the  latter  an  area 
of  nearly  120,000,  and  a  volume  of  10,500,000  feet.  The 
force  used  was  derived  from  both  steam  and  gas  motors,  the 
power  being  measured  with  a  Prony  brake.  The  Serrin 
lamp  was  employed.  The  results  obtained  are.  tabulated  as 
follows : 


RevolatioDB  per  minute , 

( carbons,  6  milli 

Power  required  to  in-  )  meters  sq. . . . , 
sore  a  steady  light. . .  ]  carbons,  9  milli< 

(     meters  sq 

Consumption  (* carbon,  T  mm. . .  { ^  P?!f » 
of  carbon  and  I  ISSS'SS!' 

^"te (carbon.  »  mm...  {^^^ 

Distance  at  which  reading  was  easy 


Macbhib  1. 


1600 
S.S  h.  p. 


II 

14 

11 


I  II 

25  meters. 


MAcmraS. 


800 
S.4  h.  p. 

0.000  meter. ' 

0.046  " 
0.060  *< 
0.080  ** 
40  to  46  mtis. 


MAoama 


800 
2.0  h.  p. 

8.7     " 

0.18  meter. 

0.09      " 
46  to  68  mtrs. 


As  M.  Tresca  showed,  the  force  necessary  to  produce  a 
light,  say  of  700  candles,  increases  rapidly  as  the  total 
light  diminishes.  The  light  being  12,950,  2100,  1050,  700, 
and  350  candles,  the  force  required  is  0.415,  0.920,  1.7,  2.4, 
and  4.4  horse-powers  respectively  per  700  candle-lights. 
Moreover,  it  will  be  observed  that  a  little  more  force  is 
needed  to  get  the  light  from  carbons  nine  millimeters 
square  tlian  from  those  which  are  seven.  Calculating  the 
expense  of  this  light  as  compared  with  gas,  Sartiaux  finds 
that  a  gas-light  of  700  candles  requires  a  consumption  of 
15.75  cubic  meters  of  gas  per  hour,  which,  at  the  price  of 
0.3  franc  per  cubio  meter,  would  cost  5,7  francs  ($1.14). 
The  electric  light  of  the  same  power  requires  2.7  horse- 
power, which,  at  0.09  franc  per  hour,  is  0.24  franc.  Add 
to  this  0.09  for  the  carbons,  0.45  for  engineer,  0.20  for  inter- 
est, etc.,  the  total  expense  is  0.98  frano  (nearly  20  cents) ; 
being  between  a  fifth  and  a  sixth  of  the  expense  of  gas. 
Moreover,  the  greater  extent  of  surface  illuminated  increases 
this  difference  exceedingly ;  since  to  give  the  same  illumina- 
tion with  gas  would  certainly  require  at  least  twenty-five 
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additional  burners.  To  avoid  the  glare,  the  light  was  in« 
closed  in  a  globe  of  ground  glass. — Hevue  InduetridU^  YII., 
May^  1876, 169.  

MAGNETISM  OF  COBALT  AND  NICBJEIi. 

It  has  long  been  known  that  a  bar  of  iron  when  magnetized 
becomes  appreciably  elongated.  Barrett  has  recently  sought 
to  discover  whether  cobalt  and  nickel  are  similarly  affected. 
With  cobalt,  a  slight  lengthening  may  be  perceived ;  but  in 
the  case  of  nickel  a  contraction,  about  equal  to  the  expansion 
of  iron,  takes  place.  The  bar  of  nickel  used  was  about  two 
feet  long. — 1  Jl,  June  30. 
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CHEMICAL  ACTION   OF  SOLAR  BATS. 

Henry  £.  Roscoe  states  that  although  his  method  of 
measaring  the  varying  intensity  of  the  chemically  active 
rays  as  affecting  chloride  of  silver  paper  has  been  the 
means  of  pointing  out  many  important  facts,  yet  it  has  not 
been  introduced  as  a  regular  portion  of  the  work  of  meteor- 
ological  observatories ;  until  which  is  done  we  can  not  hope 
to  obtain  any  thing  like  a  complete  knowledge  of  the  laws 
of  distribution  of  the  chemical  rays  over  the  earth's  but* 
face.  This  neglect  of  Roscoe's  method  is,  in  part  at  least, 
due  to  the  labor  of  observing.  He  has,  therefore,  advised  a 
modification  of  the  instrument  described  by  him  in  1865, 
and  as  thus  modified  the  constant  sensitive  paper  is  exposed 
to  the  action  of  total  daylight  at  given  intervals,  say  at  every 
hour  during  the  day,  by  a  self-acting  arrangement  for  ac- 
curately noting  the  times.  These  hourly  records  are  then 
read  off  in  the  evening  by  the  observer.  Many  mechanical 
difficulties  have  been  overcome  through  the  skill  of  Mr. 
Jordan,  of  Manchester,  and  the  instruments,  as  described  by 
Roscoe  in  the  last  volume  of  the  ^^Transactions  of  the  Royal 
Society  of  London,"  are  said  to  give  complete  satisfaction. 
In  order  to  read  off  the  intensities  of  recorded  photographic 
images,  a  standard  series  of  graduated  tints  is  provided. 
Special  directions  are  given  for  the  preparation  of  the  sensi- 
tive paper.  The  correction  due  to  the  reflection  and  absorp- 
tion of  the  glass  cover  is  also  investigated ;  and  the  compar- 
ison of  observations  made  by  hand,  and  by  the  self-record- 
ing instrument,  over  twenty  days  with  the  two  methods,  close- 
ly agree. — Philosophical  Transactions^  London^  1875,  665. 

OCCLUPSD  HTDBOGBN  IN  SO-CALLBD  EZPLOSITB  ANTIMONY. 

The  presence  of  a  considerable  amount  of  chloride  of  anti- 
mony was  demonstrated  several  years  ago,  by  Professor 
Bdttger,  in  the  so-called  explosive  antimony  formed  on  the 
negative  pole,  consisting  of  fine  platinum  wires,  the  positive 
one  being  of  massive  antimony,  when  the  current  of  a  single 

I 
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BuDsen  element  is  passed,  for  three  or  four  days,  through 
officinal  solution  of  terchloride  of  antimony,  with  a  resistance 
of  about  eight  hundred  feet  of  copper  wire  in  the  circuit  He 
has  recently  also  detected  occluded  hydrogen  in  it,  possessing 
identical  reducing  properties  with  the  hydrogen  absorbed 
by  palladium.  Thus,  if  the  platinum  wires,  covered  with  re- 
cently deposited  explosive  antimony,  are  placed  in  a  very  di- 
late aqueous  solution  of  ferricyauide  of  potassium,  the  par- 
tial conversion  of  the  latter  into  ferrocyanide  will  be  evident  in 
the  course  often  or  fifteen  minutes.  Pure  antimony,  perfectly 
free  from  arsenic,  will  not  produce  such  a  result  Since  the 
liquid  employed  is  a  hydroohloric-aoid  solution,  the  liberation 
of  gaseous  hydrogen  at  the  negative  pole,  witb  the  antimony, 
by  decomposition  of  the  acid,  might  be  expected,  but  not  the 
slightest  trace  of  it  could  be  detected,  while,  on  the  other 
hand,  the  presence  of  chlorine  at  the  negative  pole,  in  com- 
^  bination  with  antimony,  without  the  evolution  of  hydrogen, 

b  so  remarkable  that  it  seems  desirable  to  test  other  metallic 
chlorides  thus  electrolytically. — 15  (7,  XXII.,  1876, 337. 

AMERICAN  BBOMINS. 

I  The  increased  demand  for  bromine,  after  the  introduction 

of  potassio  bromide  into  medicine  in  1866,  led  to  its  prep- 

1  ai*ation  from  the  mother  liquor  at  the  different  salt-works 

of  Pennsylvania,  and  subsequently  at  those  of  Ohio  and 
West  Virginia.  The  method  employed  is  the  usual  one 
with  binoxide  of  manganese  and  sulphurio  acid.  From 
1867  to  1870  the  production  increased  from  11,000  pounds  to 

I  194,000  pounds.    Up  to  1870  all  was  consumed  in  the  Unit- 

ed States,  but  since  then  it  has  been  exported.  The  price, 
however,  has  been  so  depressed  by  excessive  production 
that  no  new  works  for  its  preparation  are  being  established. 
—18  Cylkbruary  9, 1876, 96. 

DETEBMINATION   OF  OZONB   IN  THE   AIB. 

The  determination  of  the  quantity  of  ozone  in  the  air  has 
not  yet  been  achieved  by  any  convenient  method,  since  the 
tint  of  the  ordinary  ozone  test-papers  is  determined  by  the 
velocity  of  the  wind.  It  was  supposed  by  Von  Pettenkofer 
that  the  absence  of  the  ozone  reaction  in  the  atmosphere  of 
closed  dwelling-rooms  was  due  to  the  slight  circulation  in 


J 
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the  air.  This  subject  has,  however,  been  fully  investigated 
by  Wolffhugely  who  finds  that,  while  a  given  quantity  of 
fresb  air  yields  a  very  visible  ozone  reaction,  yet  ten  or 
twelve  times  that  quantity  taken  from  the  interior  of  dwell- 
ings produces  no  effect,  even  when  the  rooms  are  unused, 
having  previously  been  well  aired.  Wolffhngel  has  also 
shown  that  there  is  a  great  absence  of  ozone  in  the  air  near 
the  ground. — 7  (7, 11, 122. 

DBCOMPOSrnON  OF  WATER. 

Gladstone  and  Tribe  find  that  when  aluminum  foil  and 
iodine  are  placed  together  in  water,  hydrogen  is  copiously 
evolved.  The  same  phenomenon  takes  place  if  alnminic  io« 
dide  be  substituted  for  iodine,  its  foi*mation  really  being  the 
first  part  of  the  reaction  just  described.  Aluminio  bromide 
or  chloride  acts  in  much  the  same  manner,  the  aluminum 
naed  being  almost  completely  oxidized.  The  same  experi- 
menters sought  to  determine  whether  zinc  or  iron,  heated 
with  solutions  of  their  respective  iodides,  would  yield  hy- 
drogen, and  obtained  only  negative  results.  These  metals, 
however,  with  aluminic  iodide  in  water,  produced  readily  a 
copious  evolution  of  the  gas.  Aluminum  alone  decomposes 
water,  according  to  Deville,  only  at  a  white  heat.  But 
Gladstone  and  Tribe,  by  simply  coating  aluminum  foil  either 
with  copper  or  platinum,  procured  couples  which  effected 
the  decomposition  quite  easily  at  the  low  temperature  of 
lOO""  Centigrade.— 21  A^  822,  September,  1875. 

DECOMPOSITION  OP   WATER  BY  PLATINUM. 

Deville  andDebray  find  that  when  a  mixture  of  potassium 
cyanide  and  spongy  platinum  is  heated  together  in  the  neigh- 
borhood of  a  little  water,  at  about  500°  or  600"^,  a  vacuum 
having  first  been  established,  great  quantities  of  hydrogen 
are  evolved,  and  the  well-known  platino-cyanide  of  potassi- 
um is  formed.  The  hydrogen  is  not  pure,  but  contains  small 
quantities  of  ammonia,  and  from  four  and  a  half  to  twelve 
per  cent,  of  carbonic  oxide. — 6  -B,  January  24. 

CRYOHYDBATES. 

About  a  year  ago  Professor  Guthrie  described  under  the 
above  name  a  set  of  hydrates  which  exist  only  at  very  low 
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temperatares.  Whenever  a  crystalline  salt  is  dissolved  in 
\?ater  and  the  solution  frozen,  solidification  takes  place  below 
the  Centigrade  zero,  and  a  definite  compound  of  the  water 
with  the  salt  is  formed.  And  whenever  any  crystalline  salt 
is  mixed  with  ice  or  snow,  the  same  compound  is  formed, 
and  a  fall  of  temperature  ensues.  Hence  with  every  crystalline 
salt  a  freezing  mixture  may  be  prepared.  Guthrie  now  ex- 
tends his  observations  to  colloid  bodies,  and  shows  that  they 
act  very  differently  from  the  crystalloids.  Thus  from  a  solu- 
tion of  gum,  gelatin,  or  albumen  all  the  water  separates  as  ice 
at  0""  Centigrade,  and  no  cryohydrate  is  produced.  This  new 
distinction  between  crystalloids  and  colloids  seems  to  be  of 
the  very  highest  importance. — I  A^  June  30. 

NATURAL  DEVELOPMENT   OF  SULPHUBETTSD  HTDROGBN. 

Faulquier  naiTates  a  curious  phenomenon  which  took  place 
during  the  summer  of  18 7 5  at  Palavas,  near  Montpellier. 
In  the  vicinity  of  this  place  are  extensive  salt  marshes, 
which,  in  consequence  of  persistent  north  winds,  have  become 
almost  dried  up.  The  accompanying  heat  of  the  season  has 
produced  a  i*apid  decomposition  of  the  organip  matter  in  the 
soil,  which  has  been  accompanied  by  a  development  of  snl- 
phuretted  hydrogen.  The  existence  of  this  gas  has  been 
very  palpable  to  the  senses,  and  has  also  produced  an  nnex- 
pected  influence  upon  the  residences  near  by,  the  painted 
surfaces  of  the  houses  having  first  turned  brown,  and  finally 
almost  entirely  black,  while  the  paint  even  in  the  interior  of 
the  houses  has  become  much  altered.  All  silver  and  silvered 
objects  have  also  become  blackened  by  the  same  influences. 
Another  effect  is  that  of  loosening  and  crumbling  away  of 
the  plaster  between  the  joints  of  the  building-stones,  which 
Faulquier  attributes  not  to  the  sulphuretted  hydrogen,  but 
to  the  saline  particles  contained  in  the  atmosphere. — 1  J3, 
September  6,  346.  

AMHOKIA  IN  SULFHUBIC  AdD. 

Professor  F.  H.  Storer  finds  that  ammonia  in  traces  is  an 
invariable  contaminant  of  sulphuric  acid.  Nine  samples  of 
acid  were  examined  from  different  manufactories,  seven  being 
obtained  direct  from  the  makers.  These  were  kept  previous 
to  examination  in  tightly  stoppered  bottles,and  in  every  case 
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the  portion  tested  was  taken  from  the  middle  of  the  bottle 
containing  it.  The  same  imparity,  ammonia,  was  also  found 
in  a  very  large  number  of  other  chemicals  in  the  prepara- 
tion of  which  sulphuric  acid  is  employed.  Professor  Storer 
thinks  that  the  ammonia  may  get  into  the  acid,  partly  from 
the  air,  partly  from  the  water  employed,  partly  from  a  re- 
daction of  the  nitric  acid  used  in  oxidizing  the  sulphur  di- 
oxide formed  in  the  firat  stage  of  the  sulphuric  manufacture. 
In  fact,  he  finds  by  direct  experiment  that  whenever  dilute 
nitric  acid  is  made  to  act  either  upon  lead  or  sulphur  (as 
in  the  leaden  chambers  of  sulphuric -acid  works)  traces  of 
ammonia  are  produced. — 4  2>,  December y  1875. 

AMMONIUM  KriBrrE. 

This  extraordinary  substance  has  been  reinvestigated  by 
Berthelot,  who  obtained  it  by  double  decomposition  from 
barium  nitrite  and  ammonium  sulphate.  The  filtered  solu- 
tion, evaporated  over  quicklime  in  vacuo,  yields  crystals  of 
the  substance  desired.  It  is  also  formed  by  the  simultaneous 
reaction  upon  each  other  of  nitrogen  tetroxide,dry  ammonia, 
and  oxygen.  It  forms  a  white,  crystalline,  deliquescent  salt, 
having  peculiar  elastic  properties.  It  decomposes  slowly  at 
ordinary  temperatures ;  at  60°  to  70°  Centigrade  it  explodes 
violently;  under  a  severe  blow  it  detonates.  In  solution 
the  salt,  anomalously,  decomposes  more  rapidly  than  when 
dry ;  heated,  torrents  of  nitrogen  are  evolved.  It  seems  to 
be  one  of  the  least  stable  bodies  known. — Annatea  de  Chimie 
et  de  Physique.  

ACTION  07  Nrrnic  acid  on  metals. 

The  subject  indicated  by  the  heading  of  this  paragraph 
has  recently  been  studied  by  Mr.  J.  J.  Acworth,  who  ex- 
plains some  points  which  have  often  led  to  confusing  uncer- 
tainties. Thus  nitric  acid,  acting  in  the  cold  on  copper, 
should  yield  nearly  pure  nitric  oxide,  but  does  not  always. 
Acworth  finds  that  as  cupric  nitrate  accumulates  in  the  solu- 
tion, nitrous  oxide  begins  to  be  formed ;  and  that  when  the 
above-named  salt  becomes  snfiiciently  abundant  the  latter 
gas  is  given  off  almost  alone.  If  ammonic  nitrate  be  added 
to  the  nitric  acid  during  its  action  on  copper,  the  gasea 
evolved  consist  chiefiy  of  nitrogen  with  nitrous  oside,  and 
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smaller  quantities  of  nitric  oxide.  The  acid,  acting  upon 
zinc  or  mercury  in  the  presence  of  amraonic  nitrate,  yields 
little  gas  but  nitrogen ;  with  silver,  nitric,  but  no  nitrous 
oxide  is  also  formed. — ^21  A,  /September^  1875. 

coNsnnrriON  of  phosphobub  ozychlobidb. 

The  constitution  of  phosphorus  oxychloride  has  long  been 
a  matter  of  discussion.  Ira  Remsen  now  shows  that  the  com- 
pound may  be  formed  by  the  direct  action  of  ozone  upon  the 
trichloride.  This  fact  strengthens  the  view  which  regards 
phosphorus  as  pentatomic,  and  obliges  us  to  look  upon  the 
atom  of  oxygen  in  the  oxychloride  as  directly  satisfying  the 
two  bonds  of  affinity  left  free  in  the  trichloride.— 4  2>,  Jtify. 


DISCOVBBT  OF  VAKAJDIG  ACID  IN  HAGNXTIC  IBQN. 

Dr.  Isidor  Walz  communicated  to  the  American  Chemical 
Society,  May  4th,  that  he  had  discovered  0.3  to  0.4  per  cent, 
of  vanadio  acid  in  magnetic  iron  ores  from  the  Church  Mine, 
New  Jeraey.  Apart  from  the  scientific  interest  attaching 
to  the  rich  occurrence  of  that  rare  metal  on  our  soil,  this  dis- 
covery may  lead  to  important  practical  i'esult8,as  the  salts 
of  vanadium  have  recently  begun  to  play  an  important  rSle 
in  the  preparation  of  aniline  black,  indelible  mai*king-ink, 
etc.,  and  the  supply  has  hitherto  come  from  much  poorer 
sources  than  the  one  now  disclosed. 


CABBON  FBOM  THE  BOOF  OF  A  GAS-BSTOBT. 

Mr.  A.  McDougall  exhibited  before  the  Mancbester  Lit- 
erary and  Philosophical  Society  a  specimen  of  carbon  ob- 
tained from  the  roof  of  a  gas-retort,  resembling  graphite  in 
its  almost  metallic  lustre.  It  was  undoubtedly  produced 
by  the  -decomposition  of  the  hydrocarbon  gases  in  the  in- 
tense heat  of  the  retort ;  and  it  is  suggested  that  its  forma- 
tion may  throw  some  light  on  that  of  graphite,  as  that  sub- 
stance is  always  associated  with  rocks  that  have  been  sub- 
jected to  igneous  action. — 18  A^  April  9, 1876, 89. 

LIQUID  CABBON  DIOXIDE  IN  HINBBAL  CAVITIES. 

W.Noel  Hartley, examining  the  liquid  which  occasionally 
occurs  in  the  cavities  of  quartz,  has  corroborated  the  conclu- 
sions of  Davy  and  Brewster  with  regard  to  its  being  lique- 
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fied  carbon  dioxide.  He  noted  that  at  the  temperature  of 
about  31°  Centigrade  the  liquid  in  such  a  cavity  disappeared 
entirely,  to  return  upon  cooling.  Dr.  Andrews  gives  80.92° 
Centigrade  as  the  critical  temperature  of  carbon  dioxide,  so 
that  there  can  no  longer  be  any  doubt  concerning  the  nature 
of  the  liquid  under  examination. — 1  A^Mareh  26. 

CAJftBON  HONOSULPHIDS. 

Sidot  finds  that  when  carbon  disulphide,  inclosed  in  her- 
metically sealed  tubes,  is  exposed  for  about  two  months  to 
the  action  of  sunlight,  brown  flakes  of  the  new  monosulphide, 
G  S,  are  deposited.  This  substance,  dried  and  purified,  is  a 
chestnut-brown,  tasteless,  odorless  powder  of  1.66  specific 
gravity.  It  is  insoluble  in  water,  alcohol,  turpentine,  or  ben« 
col ;  boiling  ether  or  carbon  disnlphide  dissolves  ti*ace8  of  it. 
Hot  nitric  acid  dissolves  the  monosnlphide  to  a  red. liquid ; 
but  chlorohydric  acid  is  without  action  upon  it.  A  boiling 
solution  of  caustic  potash  takes  it  up  freely,  forming  a  black- 
ish brown  liquid,  from  which  acids  reprecipitate  the  sub* 
stance.  At  200°. Centigrade  the  new  sulphide  decomposes, 
sulphur  distilling  of^  and  carbon  remaining  behind. — 18  (7, 
1876,  Sqftember  29.  

A  NEW  CLASS  OF  CTAKIDES. 

Gaston  Bong,  studying  potassium  ferrocyanide  and  some 
of  its  derivatives,  has  obtained  a  remarkable  new  double  salt. 
It  is  formed  by  treating  a  mixture  of  the  common  yellow 
prussiate  and  potassium  chlorate  with  sulphuric  acid  until  a 
persistent  blue  color  is  produced.  The  resulting  mass  is 
heated  gently,extracted  with  water, neutralized  with  sodium 
carbonate,  boiled  and  filtered.  This  solution,  by  careful 
crystallization  in  vacuo,  yields  black  crystals,  which,  readily 
soluble  in  water,  give  it  an  intense  violet  color.  The  com- 
pound may  be  regarded  as  the  type  of  an  entirely  new  class 
of  double  cyanides,  and  its  relation  to  well  -  known  ferro- 
and  ferricyanides  may  be  indicated  by  formulsa : 

Potasfliam  ferrocyanide K,reC}r, 

Potasnam  ferricyanide K)Fe,Cy« 

New  compound K^Fe^Cyi, 

Thus,  in  this  series,  every  added  potassium  atom  needs  a 
doubling  of  all  the  other  atoms  in  the  molecule.    The  new 
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salt  is  a  powerful  oxidizing  agent,  and  prodaces  greenish 
precipitates  with  metallic  solutions. — Bull  Soc  Chimiquej 
lS15,Oetober5.  

IMPBOYBMENT  IN  THE   AMMONIA-SODA  PB0GES8. 

The  following  improvement  in  the  ammonia  process  for 
the  manufacture  of  soda  has  been  patented  in  England. 
The  solution  of  chloride  of  ammonium  formed  is  mixed  with 
carbonate  of  magnesia  and  distilled,  and  the  carbonate  of 
ammonia,  which  passes  over,  is  again  used  in  the  manufiiot- 
ure  of  soda.  The  solution  of  chloride  of  magnesium  remain- 
ing, which  also  contains  some  chloride  of  sodium,  originally- 
present  with  the  chloride  of  ammonium,  is  concentrated,  and 
the  chloride  of  sodium  removed  from  time  to  time  as  it  crys- 
tallizes out.  What  remains  is  then  calcined  with  the  forma- 
tion of  hydrochloric  acid  and  magnesia.  The  latter  is  recon- 
verted into  carbonate  by  the  gaseous  products  of  combustion 
from  the  furnace.  The  separation  of  the  chloride  of  sodium 
before  the  calcining  is  important,  as  otherwise  the  chloride 
of  magnesium  will  not  be  decomposed  by  heat  alone.  A 
partial  decomposition  of  the  chloride  of  magnesium,  however, 
is  said  to  be  more  favorable  to  the  conversion  into  carbonate 
than  complete  decomposition. — 5  (7,  XXXVIIL,  1875,303. 

MANITFACTUBE   OF  SODA  FBOM  SEA-WEED. 

Herland,  in  Comptes  Hendus^  calls  attention  to  some  de- 
fects in  the  treatment  of  sea-weed  for  the  manufacture  of 
soda,  and  makes  some  suggestions  for  an  improvement  of 
the  process.  He  remarks  that  in  the  ordinary  method  the 
weeds  destined  to  be  calcined  are  dried  on  the  shore  in  the 
open  air,  involving  decomposition  and  a  loss  of  salts  by 
moisture,  and  that  the  process  of  incineration  is  itself  de- 
fective. The  method  by  which  he  proposes  to  remedy  the 
difficulty  is  as  follows :  Place  the  fresh  weed  in  baskets  of 
iron  wire,  moved  by  a  turning  crane,  and  steeped  in  a  series 
of  vats  containing  about  fifty  kilogrammes  of  good  quicklime 
per  cubic  meter,  and  so  placed  that  it  can  pass  in  succession 
from  vat  to  vat  until  it  is  exhausted  of  its  useful  salts.  The 
time  of  steeping  in  each  vat  is  from  forty  to  sixty  minutes. 
The  successive  saturated  lyes  are  to  be  i*educed  to  dryness 
and  treated  with  carbonate  of  potash.    This  will  yield  a 
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soda  very  rich  in  soluble  salts  and  alkaline  iodides.  While 
the  incineration  gives  but  fifteen  per  cent,  of  potash  and  one 
per  cent,  of  iodide,  the  new  process  yields  forty  to  fifty  per 
cent,  of  potash,  and  sometimes  six  per  cent,  of  iodide.  The 
residual  weeds  are  applicable  to  agricultural  purposes. — 1  A^ 
July  21, 1876,  32.  

ATOMIC  WEIGHT  OF  CBBIUM. 

BUhrig,  by  means  of  a  series  of  careful  combustions  of 
cerium  oxalate,  has  very  accurately  redetermined  the  atomic 
weight  of  the  metal.  This,  based  upon  the  values  given  by 
Stas  for  carbon  and  oxygen,  he  finds  to  be  94.1782.  This 
value  is  the  mean  of  results  obtained  in  fifteen  experiments. 
— Jbiimcdfdrprakt.  Chemte^  XII.,  209. 

THE  CBBIUM  METALS. 

The  rare  metals  cerium,  lanthanum,  and  didymium  have 
at  last  had  their  atomic  weights  definitely  fixed  by  Hille- 
brand.  He  determined  the  specific  heat  of  each  metal  by- 
means  of  Bunsen's  ice  calorimeter,  getting  the  following 
values :  Cerium,  0.04479 ;  lanthanum,  0.04485  ;  didymium, 
0.04563.  These  figures,  considered  with  reference  to  Dulong 
and  Petit's  law,  correspond  respectively  to  the  atomic  weights 
138,  139,  and  144.78.  These  observations  prove  that  the 
lower  oxides  of  these  metals  are  really  sesquioxides,  and  the 
higher  oxides,  dioxides.  Until  lately  the  atomic  weights  of 
this  group  have  been  i*ated  at  only  two  thirds  of  the  above 
values. — PoggendorjPs  Annaleriy  1876,  No.  5. 

CERIUM,  LANTHANUM,  AND  DIDYMIUM. 

These  rare  metals  have  recently  been  isolatedin  quantity 
by  Drs.  Hillebrand  and  Norton,  students  under  Bunsen  at 
Heidelberg.  Cerium  outwardly  resembles  iron,  is  veiy  duc- 
tile and  malleiable,  and  tarnishes  readily.  In  hardness  it 
about  equals  silver,  and  its  melting-point  is  at  a  full  red  heat. 
Heated  in  the  air  it  kindles  very  easily,  at  a  lower  temperai 
ture  even  than  magnesium,  burning  with  great  brilliancy. 
Upon  shaving  a  cerium  wire  with  a  knife  the  thin  fragments 
of  metal  ignite  as  they  are  cast  off,  while  with  an  ordinary 
fire-steel  sparks  can  be  struck  from  it  as  from  a  flint.  Didy- 
mium and  lanthanum  resemble  cerium. closely,  but  are  loss 
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inflammable,  and  do  not  tarnish  so  easily.  The  specific  grav- 
ities are  as  follows:  Cerium,  6.628  to  6.728;  lanthanum,  6.049 
to  6.163;  didymium,  6.644.  In  their  electrical  relations  the 
three  metals  lie  between  magnesium  and  zinc ;  they  are  elec- 
tro-positive to  the  latter,  electro-negative  to  the  former. — 
PoggendorjPa  Annalen^  March  26, 1875. 

EXPBBmBNTB  OK  STEEL. 

MM.  Tr^ve  and  Durassier  have  communicated  to  the 
French  Academy  the  following  results  of  their  investiga- 
tions into  the  relation  existing  between  the  chemical  and 
physical  properties  of  steel.  They  prepared  fifteen  bars  of 
steel,  divided  into  five  series  of  three  bars,  each  series  being 
of  a  different  degree  of  carburation,  and  each  tempered  in  a 
different  manner.  These  bars  were  then  magnetized  to 
saturation,  and  their  magnetic  force  determined  by  the 
method  of  deflection.  The  bar  containing  0.95  per  cent,  of 
carbon,  and  tempered  with  cold  water,  caused  the  maximum 
of  deflection,  represented  by  47.  The  bar  containing  the 
same  amount  of  carbon,  but  tempered  with  oil  at  10^  Centi- 
grade (50°  Fahr.),  gave  43.  That  the  magnetic  capacity  of 
steel  is  influenced  by  the  nature  of  the  liquid  used  for  tem- 
pering seems  thei*efore  to  be  manifest.  The  bar  containing 
0.25  per  cent,  of  carbon  gave  a  deflection  represented  by  Id, 
showing  how  decided  is  the  influence  which  it  exerts.  In 
preparing  diagrams  of  variations  for  the  different  series  of 
bara,  the  influence  of  the  percentage  of  carbon  and  of  the 
tempering  liquid  became  manifest.  It  was  remarked,  how- 
ever, that  at  the  top  of  the  scale  in  carbon,  the  nature  of  the 
tempering  liquid  no  longer  exerted  a  very  marked  influenca 
The  study  of  these  diagrams  brought  to  light,  likewise,  the 
noteworthy  fact  that  a  remarkable  similarity  existed  be- 
tween the  magnetic  curves  and  the  curves  of  elasticity  of 
the  bars.  The  investigators  assert  from  their  experimental 
trials  that  carbon  gives  elasticity  to  the  steel,  and  at  the 
same  time  enhances  its  capacity  for  magnetism. — 3  ^,y.,  556. 

-VFLUBNOS    07   FOREIGN    INGBEDIENTS   UPON  THB    PHTSICAI 

FBOPEBTIBS   OF  6TEBL. 

^nerience  that  has  of  late  been  gained  in  the  pro- 
hosphuretted  steel  may  be  characterized  as  a 


D.  CH£MISTBY  AND  METALLUKGT.  203 

triamph  which  promises  the  most  substantial  results  for  this 
impoitant  branch  of  metallurgical  industry.  It  has  been 
demonstrated  that  the  peculiar  properties  of  steel  are  not 
governed  absolutely  by  the  presence  of  a  certain  percentage 
of  one  or  two  substances,  like  phosphorus  or  carbon,  but 
that  these  properties  may  be  secured  and  modiQed  at  pleas* 
ure  by  judiciously  controlling  the  relative  proportions  of  a 
number  of  foreign  ingredients  introduced  into  the  metah 
The  progress  that  has  been  made  in  this  direction  has  been 
intelligently  summarized  by  The  MngineeHng  and  Mining 
Journal:  ^^By  securing  the  proper  relative  propoi*tions  of 
carbon,  phosphorus,  silicon,  and  manganese,  a  steel  of  great 
softness  and  strength  can  be  obtained,  while  the  same  per- 
centage of  phosphorus  in  an  ordinary  steel  would  have  indi* 
cated  very  different  properties  (which  means,  in  other  words, 
that  it  would  have  been  quite  worthless).  There  can  no 
longer  be  much  doubt  that  manganese  exerts  upon  steel  a 
body-giving,  toughening  influence,  as  well  as  a  neutralizing 
effect  upon  the  hardening  or  cold-shortening  due  to  phos- 
phorus. Though  these  properties  of  manganese  have  been 
suspected  for  some  time,  the  mutual  dependence,  and  to  a 
certain  extent  interchangeability,  of  carbon  and  phosphorus 
were  not  fully  appreciated  until  M.  Tessie  du  Motay  suc- 
ceeded in  producing  with  ferro-manganese  a  good  steel  rail, 
containing  about  0.12  per  cent,  of  carbon,  0.25  of  phosphorus, 
and  0.75  of  manganese."  In  the  light  of  the  recent  investiga- 
tions, therefore,  phosphorus  is  no  longer  entitled  to  the  evil  dis- 
tinction of  being,  as  a  well-known  metallurgist  has  expressed 
it, "  the  very  scourge  and  pestilence  of  the  steel-maker,"  and 
the  time  is  possibly  not  far  away  when  many  rich  deposits 
of  ore  now  esteemed  to  be  worthless  will  find  ready  utilizar 
tion.  

GALUUH. 

H.  Boisbaudran  states  that  in  his  first  discovery  of  galli- 
um he  did  not  possess  more  than  one  hundredth  of  a  milli- 
gramme of  the  metal  dissolved  in  a  minute  drop  of  liquid. 
Lately,  with  a  larger  supply  of  material,  he  has  determined 
some  of  its  characteristics.  The  spectrum  is  exceedingly 
brilliant,  giving  with  a  gas  flame  the  line  417 ;  in  a  spark 
spectrum  line  403.1  also  appeal's.   The  metal  can  be  deposited 
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electrolytically  upon  copper,  forming  a  hard  layer,  difficult 
to  burnish  and  rather  whiter  than  platinum.  It  was  orig- 
inally found  in  a  blende  from  the  Pyrenees,  but  has  since 
been  detected  in  blendes  from  various  other  sources,  so  that 
the  discoverer  thinks  it  may  be  quite  widely  diffused.  Its 
most  important  chemical  feature  is  that  it  forms  apparently 
a  true  alum,  thus  belonging  with  indium  and  aluminium  in 
classification.  This  fact  is  particularly  interesting  when 
considered  in  connection  with  a  brief  article  by  Mendelejeff. 
This  author  some  few  years  ago,  in  his  paper  upon  the  ^  pe- 
riodic law,''  ventured  upon  theoretical  grounds  to  predict  the 
existence  of  several  then  unknown  metals.  In  all  probabil- 
ity gallium  is  one  of  these,  and  will  fill  a  gap  which  Mende- 
lejeff pointed  out  in  the  aluminium  group.  The  verification 
of  such  a  prophecy  might  well  afford  a  parallel  to  the  i\fh 
coveiy  of  the  planet  Neptune. — I  -4. 

GALUUU. 

M.  Boisbaudran  has  succeeded  in  isolating  about  half  a 
gramme  of  this  new  metal,  and  has  redetermined  some  of  its 
leading  characteristics.  In  the  fused  state  it  is  of  a  fine 
silver  white  color;  but  in  crystallizing  it  assumes  a  pro- 
nounced bluish  tint,  and  loses  considerably  in  brilliancy. 
The  metal,  by  cooling  from  fusion,  may  be  obtained  in  iso- 
lated crystals,  which  are  octahedral.  The  melting -point, 
previously  put  at  29.5^  Centigrade,  is  now,  as  a  mean  of  six 
closely  agreeing  measurements,  fixed  at  30. 15^ 

Great  interest  attaches  to  the  specific  gravity  of  gallinm. 
A  few  months  ago  it  was  determined  to  be  4.7  at  15^  Centi- 
grade, the  determination  being  made  with  a  specimen  of 
metal  weighing  only  six  centigrammes.  But,  calculated 
upon  the  basis  of  Mendelejeff's  law — the  law  by  which,  the 
existence  of  gallium  was  predicted— the  value  should  have 
been  5.9.  Two  new  determinations,  now  published  by  Bois- 
baudran, give  5.0do  and  5.956.  This  agreement  with  theory 
is  very  close  and  very  striking.— 0  J5,  LXXXIII.,  611,  ^S^ 
tember  18.  

DSSILVSBIZATION   OF  ABGENTIFEBOUS  ZINC. 

The  desilverization  process  introduced  by  Parkes  in  1850, 
but  subsequently  neglected  in  consequence  of  the  difficulty 
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of  recovering  the  metallic  zinc  so  as  to  be  re-employed  in  a 
continuous  process^has  been  again  brought  into  opei-ation  at 
TarnowitZy  in  Silesia.  The  argentiferous  zinc  crust  is  now  al- 
lowed to  cool  in  an  iron  basin,  then  placed  in  the  liquating  fur- 
nace, where,  by  gentle  heating,  with  fall  access  of  air,  it  is  de- 
prived of  the  greater  part  of  its  lead.  By  this  means  the 
zinc  is  thoroughly  oxidized  and  converted  into  the  so-called 
zinc  dust,  which  is  then  distilled  between  layers  of  powdered 
coke,  with  the  production  of  metallic  zinc,  free  from  silver, 
on  the  one  hand,  together  with  a  residue  containing  the  whole 
of  the  silver,  along  with  any  lead  remaining  in  the  zinc  dust. 
—18  A^  April  9, 1875,  89. 

ON    THB    FU61BILITT,  ETC.,  OF    ALLOYS    OF   SILVER   AND 

COPPSB. 

Mr.  Roberts,  chemist  to  the  English  Mint,  has  communi- 
cated to  the  Royal  Society  the  result  of  a  detailed  elaborate 
investigation  into  the  liquidation,  fusibility,  and  density  of 
certain  alloys  of  silver  and  copper.  The  melting-point  of 
the  several  alloys  experimented  upon  by  him  varied  from 
840°  Centigrade  to  1330°  Centigrade,  the  most  fusible  alloys^ 
being  those  that  contain  from  sixty  to  seventy  per  cent,  of 
silver ;  and  the  fusibilities  vary  very  much  as  to  the  electric 
conductivities.  The  density  of  pure  silver,  when  fluid,  is 
9.46;  its  density  when  solid  is  10.57.  This  alloy,  therefore, 
on  becoming  fluid,  expands  at  nearly  double  the  rate  that  it 
expands  when  at  ordinary  temperatures.  Mr.  Roberts  has 
also  succeeded  in  obtaining  excellent  results  in  the  electro- 
deposition  of  iron,  for  which  purpose  he  employs  a  solution 
of  the  double  sulphate  of  iron  and  magnesia.  The  iron  thus 
obtained  possesses  a  h^^her  electric  conductivity  than  any 
commercial  iron,  and  occludes  thirteen  times  its  volume  of 
hydrogen.  The  tube  of  the  metal,  which  was  a  vacuum  tried 
at  the  ordinary  temperature,  allowed  hydrogen  to  pass 
through  it  freely  at  a  dull  red  heat. 

A  NBW  TEST  FOB  GOLD. 

M.  Sergius  Kern,  of  St.  Peterabiirg,  in  studying  the  be- 
havior of  certain  double  salts  of  gold,  made  the  observation 
that  the  sulpho-cyanide  of  potassium  was  a  most  sensitive 
reagent  of  this  metal,  which,  as  experiment  proved,  would 
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indicate  the  presence  of  less  than  the  0.001  of  a  gramme  of 
gold.  He  proposes  the  following  procedure :  The  gold  of 
the  sample  under  analysis  is  first  separated  in  the  usnal 
manner  from  foreign  metals,  and  next  converted  by  means 
of  sodium  chloride  into  sodio-gold  chloride  (NaAaCl4) ;  the 
solution  is  then  concentrated  by  evaporation.  In  order  to 
detect  the  presence  of  gold,  an  aqueous  solution  of  potassium 
sulpho^iyanide  (KCyS)  is  employed,  which  should  contain, 
for  one  part  of  the  salt,  about  fifteen  to  twenty  parts  of  wa- 
ter. About  six  grammes  of  this  solution  are  poured  into  a 
test-tube,  and  some  drops  of  the  suspected  gold  solution, 
treated  in  the  manner  above  described,  are  added.  If  gold 
is  present,  a  red-orange  turbidity  is  at  once  obtained,  which 
soon  falls  in  the  form  of  a  precipitate.  On  gently  heating 
the  contents  of  the  test-tube,  the  precipitate  dissolves,  and 
the  solution  becomes  colorless.  This  reaction  is  said  to  be 
so  delicate  that  one  drop  of  a  solution  of  the  sodio-gold 
chloride  (one  gramme  of  the  salt  in  forty  grammes  of  water) 
affords  .a  decided  reaction.  The  i*eaction  indicates,  accord- 
ing to  the  observer,  the  formation  of  a  double  sulpho-oyanide. 
— 1-4,XXXIL,171.  

PUBE  PLATINUM  AND  IBIOIUK. 

DevUle  and  Debray,  obtaining  pure  platinum  and  iridium 
in  quantity,  have  found  for  these  metals  rather  higher  densi- 
ties than  are  commonly  ascribed  to  them.  The  platinum  has 
a  specific  gravity  of  21.5,  while  that  of  iridium  is  22.421.  An 
alloy  containing  eighty-five  per  cent  of  platinum  to  fifteen 
of  iridium,  with  density  21.618,  was  found  to  be  verydnctiie 
and  malleable,  and  yet  quite  rigid.  Probably  it  would  be 
useful  in  the  arts.  An  alloy  containing  only  66.67  per  oent. 
of  platinum,  on  the  other  hand,  was  not  malleable. — Supple- 
ment tol  A^  December^  1875. 

OSMIUH. 

According  to  Deville  and  Debray,  osmium  is  the  heaviest 
substance  known,  having  a  specific  gi*avity  of  22.477.  They 
have  prepared  the  metal  in  a  crystalline  form  by  passing  the 
vapor  of  osroic  acid  over  red-hot  charcoal.  The  crystals  ap- 
parently belong  to  the  first  or  regular  system,  and  are  hard 
enough  to  scratch  glass.    The  color  is  grayish-blue,  becom- 
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ing  even  yiolet  when  the  light  is  reflected  several  times 
upon  the  surface  of  the  metal — 6  B^  May  8, 1876. 

CONVSBSIOX  OF  BBUCINS  UTTO  8TBYCHNINS. 

Sonnenschein  has  shown  that  brucine  may  be  converted 
into  strychnine  by  the  action  of  nitric  acid,  and  calls  atten- 
tion to  the  fact  that  this  discovery  may  be  of  practical  in- 
terest in  toxicological  investigations,  since  brucine  might  be 
converted  into  strychnine  in  conrae  of  the  examination.— 
35  (7, 1876,  IV.,  212.  

OLBANDBINS. 

It  has  long  been  known  that  oleander  leaves  contain  an 
active  poison,  which  was  first  examined  by  Lukowski  in 
1861.  This  body,  oleandrine,  has  lately  been  reinvestigated 
by  Bettelli,  who  obtained  it  in  an  imperfectly  crystalline  con- 
dition. It  is  pale  yellow,  soluble  in  water,  alcohol,  ether, 
chloroform,  fusel-oi),  and  olive-oiL  At  56^  C.  it  softens,  be- 
comes a  greenish  liquid  at  about  70%  and  at  170^  it  under- 
goes partial  decomposition.  Bettelli  also  succeeded  in  form- 
ing the  chlorhydrate  of  the  alkaloid.-^d5  (7, 8q>temb€r  27. 

BISULPHIDE   OF  GABBON  AS  AN  ANTISBFTIC. 

Hugo  Schiff  calls  attention  to  the  remarkable  antiseptic 
properties  of  carbon  disulphide.  A  dissected  frog,  which 
had  served  for  physiological  experiments,  was  sealed  up  in  a 
glass  vessel,  with  a  few  cubic  centimetera  of  the  antiseptic, 
as  long  ago  as  1869 ;  the  specimen  as  yet  shows  no  trace  of 
putrefaction.  A  similar  trial  with  the  entrails  of  poultry, 
and  another  with  a  small  lizard,  have  resulted  likewise. 
Two  hundred  grammes  of  beef,  treated  with  bisulphide,  re- 
mained for  months  unaltered  ;  and  then,  after  cooking,  was 
readily  eaten  by  a  dog.— 35  C,  IX.,  828. 

MANUFACnXBJB  OF  CABBOLIC  AOID. 

The  following  process  for  separating  carbolic  acid  from 
the  cresylic  and  other  liquid  tar  acids  was  recently  patented 
by  Lowe  and  Gill  in  England.  The  partially  or  wholly  hy- 
drated  mixtures  of  tar  acids  are  submitted  for  a  sufficiently 
prolonged  time  to  a  temperature  varying  between  15^  and 
56°  Fahr.    The  carbolic  acid  crystals  thus  formed  arc  sepa- 
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rated  from  the  mother  liquors  containing  the  liquid  tar  acid 
and  a  residue  of  carbolic  acid  dissolved  in  them.  Complete 
purification  of  the  carbolic  -  acid  crystals  thus  obtained  is 
effected  by  recrystallization,  either  by  partial  fusion  or  solu- 
tion in  water,  with  subsequent  refidgeration.  Carbolic  acid 
of  bigh  degrees  of  purity  is  obtained  by  dehydrating  these 
carbolic-acid  crystals. — JPractical  Magazine^  Dec.^  1874,  437. 

DSTECTING  ADULTBRATIONS  IK  COFFSK 

Wittstein,  in  a  paper  published  in  "  Dingler's  Polytechnic 
Journal,''  gives  a  detailed  method  for  testing  coffee,  which  is 
treated  in  a  great  variety  of  ways  for  the  purpose  of  impart- 
ing greater  strength  or  weight,  a  better  color,  or  some  other 
desired  quality.  He  remarks  that  roasting,  and  still  more 
grinding,  coffee  renders  it  almost  impossible  to  apply,  the 
necessary  tests.  The  principal  vegetable  substances  used  in 
adulterating  coffee  are  chicory,  beet-root,  carrot,  figs,  com, 
malt,  etc.  A  simple  method  of  testing  coffee  for  a  mixture 
of  chicory  is  to  shake  it  with  water;  if  pure  it  remains  float- 
ing for  an  hour  together,  whereas  chicory  sinks.  An  infusion 
of  burned  chicory,  diluted  with  much  water  and  treated  with 
potassium  bichromate,  undergoes  no  visible  change;  but 
coffee  assumes  a  deep  brown  tint,  causing  a  resemblance  to 
porter.  This  is  only  observed,  however,  where  the  substance 
is  either  entirely  coffee  or  entirely  chicory.  To  detect  a 
mixture  of  the  two,  the  decoction  is  diluted  with  eight  times 
its  bulk  of  water,  filtered,  and  the  dilution  increased  to  twelve 
parts.  If  the  decoction  contains  pure  coffee,  on  adding  to 
thirty  drops  of  it  two  drops  of  concentrated  hydrochloric 
acid,  boiling  for  a  few  seconds,  then  adding  fifteen  drops  of  a 
solution  of  one  part  of  potassium  ferrocyanide  in  eight  parts 
of  water,  and  -boiling  as  before,  the  solution  becomes  first 
green,  then  dark  green.  Six  drops  of  potash  aiSe  next  added, 
and  the  whole  is  boiled  for  two  minutes,  the  solution  becom- 
ing first  brown  and  then  clear  pale  yellow,  with  a  slight 
dirty-yellow  precipitate.  With  chicory  alone,  the  solution 
finally  remains  brown  and  turbid,  and  after  long  standing  a 
precipitate  falls,  the  snperfiatant  fluid  retaining  its  brown 
color.  With  a  mixture  of  twenty-four  drops  of  coffee  and 
six  of  the  chicory  decoction,  a  final  brown  turbid  solution  is 
obtained.    A  decoction  of  coffee  of  average  strength  contains. 
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one  per  cent,  and  of  great  strength  barely  two  per  cent.,  of 
the  dry  soluble  matter.  The  evaporation  residue  consists  of 
a  deep  brown,  shining,  varnish-like  mass,  feeling  quite  dry 
to  the  touch  after  two  days.  If  the  ordinary  substitutes 
are  present,  however,  this  residue  becomes  sticky  after  one 
or  two  hours'  standing,  and  quite  damp  in  twenty -four 
hours.  

ON  THB  QASBS  INCLOSED  IN  COAL. 

An  examination  of  the  gaseous  substances  contained  in 
coal,  and  also  of  the  gases  which  are  evolved  from  fissures  in 
coal-mines,  has  been  made  by  Thomas.  The  coals  which  he 
examined  were  of  three  sorts:  the  bituminous  or  house  coals, 
the  semi-bituminous  or  steam  coals,  and  the  anthracite  coals. 
The  samples  examined  all  came  from  the  South  Wales  coal- 
basin.  In  obtaining  the  gas  from  the  coal,  slices  were  first 
sawn  from  the  middle  of  large  cubical  blocks,  and  a  strip  cut 
from  the  centre  of  each  of  these  six  or  eight  inches  long,  and 
five  eighths  of  an  inch  square.  This  was  then  placed  in  a 
hard  glass  tube,  connected  with  a  mercury  pump,  and  ex- 
hausted. Very  little  gas,  however,  was  obtained  in  this  way — 
only  two  or  three  cubic  centimeters  in  100  grammes  of  coal. 
On  placing  the  tube  in  boiling  water,  the  exhaustion  being 
continued,  gas  was  freely  evolved.  When  it  ceased,  the  tem- 
perature was  raised  to  200°  and  even  300°  Centigrade,  where- 
by additional  quantities  of  gas  were  obtained.  On  analyzing 
the  gas,  it  was  found  to  be  composed  of  marsh  gas,  carbon 
dioxide,  nitrogen,  and  oxygen.  The  bituminous  coals  give 
the  minimum  amount  of  gas,  but  the  quantity  of  carbon  diox- 
ide contained  in  it  is  large.  Steam  coals  come  next,  as  much 
as  eighty-seven  per  cent  of  the  gas  obtained  from  them  being 
methyl  hydride,  or  marsh  gas.  Anthracite  coals  give  more 
gas  than  the  others,  one  specimen  giving  600  cubic  centime- 
ters of  gas  from  100  grammes  of  coal  when  heated  to  100°. 
Bat  at  200°,  1000  c.  c.  were  given  off,  and  at  800°,  1875  c.  c. 
In  composition,  the  gas  from  anthracite  closely  resembles  that 
from  steam  coal.  The  examination  of  the  gas  collected  from 
fissures  in  the  mine,  as  well  as  that  obtained  by  boring  the 
blocks  of  coal,  was  almost  pure  marah  gas,  the  amount  pres- 
ent rising  sometimes  even  to  97.65  per  cent. — 21  A^  II.,  xiii., 
tkptember^  1875. 
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schonbein's  test  for  nttbates. 

Storer  has  explained  at  length  the  reaction  proposed  by 
Schonbein  for  the  detection  of  minute  traces  of  nitratea 
Two  mc^des  of  applying  the  test  were  originally  given.  In 
the  one,  dilute  sulphnrio  acid  and  iodo-staroh  paste  were 
added  directly  to  the  nitrate  solution,  and  the  mixture  was 
stirred  with  a  zinc  rod.  In  the  other  and  better  mode,  the 
nitrate  was  first  reduced  by  means  of  zinc  or  cadmium,  and 
then  the  solution  was  acidulated  with  sulphuric  acid  and  the 
iodo-starch  paste  added.  He  finds,  contrary  to  the  opinion 
of  Carius,  that  no  objection  seems  to  lie  against  this  test  on 
the  score  of  delicacy ;  but  that  it  has  a  fatal  defect  in  the 
forms  in  which  it  is  commonly  used,  in  that  mere  water,  en- 
tirely free  from  any  nitrates  or  nitrites,  will,  on  being  treated 
with  zinc  or  cadmium  as  in  the  process  of  testing,  react  upon 
iodo-starch  as  if  these  compounds  were  present.  This  color* 
ation,  thus  produced,  the  author  shows  is  due  to  the  hydro- 
gen peroxide  which  is  formed  by  the  action  of  the  metal 
itself  upon  the  water  —  a  reaction  observed  by  Schdnbein 
himself.  Hence,  whenever  the  degree  of  coloration  of  the 
iodo-starch  obtained  in  testing  for  a  nitrate  by  this  method 
is  less  intense  than  the  tint  obtainable  from  0.000187  gramme 
of  potassium  nitrate  in  50  cubic  centimeters  of  water,  it  is  diffi- 
cult to  decide  whether  the  coloration  may  not  be  wholly  due 
to  hydrogen  peroxide.  Having  thus  shown  the  defect,  the 
author  set  himself  at  work  to  remedy  it,  and  to  devise  a  mod- 
ification of  the  process  which,  while  preserving  the  delicacy 
of  the  test,  should  yet  be  easily  applied.  The  very  simple 
plan  was  adopted  of  acidulating  the  solution  very  slightly, 
before  boiling  the  nitrate  in  it,  with  metallic  cadmiunu  Un- 
der these  circumstances  no  hydrogen  peroxide  is  produced, 
while  the  reduction  of  the  nitrates  goes  on  quite  as  well. 
The  only  precaution  necessary  is  to  prevent  the  loss  of  any 
of  the  nitrons  acid,  which  is  easily  accomplished  by  attaching 
to  the  flask  a  small  inverted  Liebig  condenser  during  the 
boiling.  In  his  experiments,  0.0001  gramme  of  nitrogen 
pentoxide,  placed  in  the  solution  as  potassium  nitrate,  in  50 
c.  c.  of  water  containing  two  drops  of  dilute  sulphuric  acid, 
gave,  after  boiling  for  five  minutes,  a  reaction  in  less  than  fif- 
teen minutes.    Even  0.00005  gramme  gave  the  reaction  in 
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the  coureo  of  half  an  hour.  Zino,  amalgamated  zinc,  alami- 
num^  iron,  lead,  and  magnesium  were  also  used  as  reducing 
agents,  but  none  of  tbem  acted  as  efficiently  as  cadmium. 
No  experiments  were  made  with  the  alkali  metal& — 4  2>, 
m,  zii.,  Sq>tember^  1876, 170. 

HTDBOCBLLULOSB, 

In  some  of  the  processes  in  the  arts  in  which  woody  fibre 
is  used,  as  in  paper-making,  for  example,  the  fibre  appears  to 
undergo  during  the  process  of  mann&cture  a  peculiar  trans- 
formation, by  which  it  is  rendered  friabla  Aim£  Girard  has 
investigated  the  matter,  and  finds  that  this  change  is  owing 
to  the  assumption  of  a  molecule  of  water  by  each  molecule 
of  the  cellulose,  thus  producing  a  new  body  having  the  com- 
position G12H22O11,  to  which  he  gives  the  name  of  hydro- 
cellulose.  To  prepare  it  some  form  of  purified  cellulose,  such 
as  carded  cotton,  is  placed  in  sulphuric  acid  of  45°  Baum6  in 
the  cold  for  twelve  hours.  It  is  then  well  washed,  pressed, 
and  dried.  After  it  is  dry,  its  fibrous  character  is  destroyed 
by  pressure ;  rubbing  between  the  fingers  converts  it  into  a 
white  powder.  Girard  supposes  that  this  substance  may  be 
formed  in  the  process  of  bleaching  paper-pulp  by  chloride  of 
lime;  and  accounts  in  this  way  for  the  peculiar  brittleness 
of  certain  papers  found  in  commerce. — 6  J?,  LXXXL,  Decern- 
her,  1875, 1105.  

A  NSW  OXIDB  OF  SULPHUB. 

Weber  has  investigated  the  cause  of  the  intense  blue  color 
which  is  developed  whenever  sulphur  is  allowed  to  act  upon 
sulphuric  oxide  or  disulphuric  acid,  and  has  shown  that  it  is 
due  to  an  oxide  of  sulphur  hitherto  unknown,  which  he  has 
succeeded  in  isolating  and  examining.  To  prepare  it,  care- 
fully dried  flowers  of  sulphur  are  thrown  in  small  portions  at 
a  time  into  sulphuric  oxide  containing  sulphuric  acid.  At 
the  instant  of  contact,  the  sulphur  is  converted  into  dark  blue 
Hquid  drops  which  sink  to  the  bottom  of  the  liquid  and  there 
solidify.  Care  should  be  taken  to  keep  the  temperature  at 
15^  Centigrade,  since  below  this  point  the  whole  liquid  solid- 
ifies, and  above  it  the  blue  body  decomposes.  After  the  op- 
eration the  excess  of  liquid  is  poured  off,  the  blue  crystalline 
crusts  are  drained,  and  the  excess  of  sulphuric  oxide  driven 
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off  at  a  temperature  not  exceeding  a  blood  heat.  Bluish- 
green  crusts  are  thus  obtained  which  are  very  friable,  and 
which  have  a  structure  similar  to  malachite.  They  decom- 
pose without  fusion  slowly  at  ordinary  temperatures,  more 
rapidly  on  heating,  evolving  sulphurous  oxide,  and  leaving 
sulphur  behind.  In  a  cool  place  the  decomposition  is  so  slow 
that  the  substance  may  readily  be  weighed  for  analysis. 
Moist  air  decomposes  it  rapidly,  and  it  hisses  when  thrown 
into  water.  Alcohol  and  ether  also  decompose  it  and  set 
free  sulphur.  A  mean  of  five  closely  accordant  analyses 
showed  that  it  contained  57.12  per  cent,  of  sulphur,  thus  giv- 
ing it  the  formula  S^Os.  The  author  names  it  sulphur  ses- 
quioxide,  or  dithionio  oxide.  No  compounds  of  it  have  yet 
been  made.  Selenium  gives  an  analogous  compound,  having 
the  formula  SeSOg.  It  is  dirty  green  in  mass,  but  is  yellow 
when  in  powder. — FoggencUyiff^B  Annalen,  CLVL,  December^ 
1876, 581.  

CORBOSION  OF  PLATINUH  STILUS  BY   SULPHURIC   ACID. 

Scheurer-Kestner  having  communicated  to  Hofmann,  in 
1862,  certain  results  which  he  had  obtained  in  the  process  of 
concentrating  sulphuric  acid  in  platinum  stills  (which  re- 
sults were  published  by  the  latter  in  his  Report  on  Chemical 
Industry),  aud  these  results  having  been  since  that  time 
called  in  question,  the  author  has  examined  the  facts  in  the 
case  still  more  fully,  and  now  publishes  a  new  set  of  obser- 
vations. From  1851  to  1861,  4809  tons  of  sulphuric  acid 
were  concentrated  to  66°  Baum6,  in  an  alembic  the  body  of 
which  weighed  40  kilogrammes.  The  entire  loss  of  this  part 
of  the  still  during  this  time  was  12,295  grammes,  being  2.859 
grammes  for  each  ton  of  acid  worked.  Perceiving  that  the 
cause  of  this  large  loss  in  platinum  was  the  pi*esence  of  ni- 
trous products,  ammonium  sulphate  was  added  to  the  acid  in 
amount  just  sufficient  to  destroy  them.  In  1862, 1843  tons 
of  acid  were  concentrated  in  the  still,  with  a  loss  of  2490 
grammes,  being  only  1.22  grammes  of  platinum  for  each  ton 
of  acid,  a  marked  deci*ease.  From  1864  to  1875, 17,516  tons 
(of  1000  kilogrammes  each)  were  concentrated  to  66°  in  a 
still  the  body  of  which  weighed  50  kilogrammes.  The  acid 
contained  sulphurous  acid,  but  no  nitrons  compounds.  The 
loss  of  the  still  was  16,178  grammes,  or  0.925  gramme  to  the 
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ton  of  acid.  It  may  be  assumed,  therefore,  that  to  produce 
an  acid  of  66^  Baam6  (containing  94  per  cent,  of  real  acid), 
there  is  a  loss  to  the  still  per  ton  of  acid  of  one  gramme  when 
nitrous  compounds  ai*e  absent,  and  of  2^  to  3  grammes  when 
they  are  present.  If,  however,  the  concentration  be  carried 
above  66^,  these  numbers  are  much  increased.  In  a  still 
weighing  80  kilogrammes,  180  tons  of  acid,  containing  97  to 
98  per  cent,  of  real  acid,  were  produced.  The  still  lost  1092 
grammes  of  platinum,  or  6.07  grammes  per  ton  of  acid.  In 
producing  47^  tons  of  acid  of  99^  per  cent.,  there  was  a  loss 
of  8.8  grammes  of  platinum  per  ton  of  acid,  and  an  analysis 
of  the  acid  showed  that  it  contained  8.38  grammes  of  pla- 
tinum to  the  ton,  present  in  it  in  solution,  thus  proving  the 
loss  to  be  a  chemical  one.  To  the  figures  here  given  for  the 
loss  of  the  body  of  the  retort,  about  13  per  cent,  should  be 
added  for  the  loss  of  the  other  parts.  The  use  of  a  plati- 
num-iridinm  alloy  for  the  stills  prevents  to  a  large  extent  this 
action,  but  the  brittleness  and  consequent  fragility  of  the 
alloy  is  a  serious  objection  to  it. — £tM  8oo.  (7A.,II.,  xxiv., 
2>ec.,  1876, 601.  

NON-OXIJ>ATION  OF  CABBONIC   OXIDB  BT   OZOKE. 

The  question  of  valency  among  the  elements  is  a  funda- 
mental one  in  chemistry ;  and  while  all  chemists  are  agreed 
that  a  given  atom  may  form  a  series  of  compounds  with  the 
same  substance,  they  are  divided  on  the  question  of  the  in- 
terpretation of  this  phenomenon.  On  the  one  hand,  it  is 
claimed  that  the  valence  of  an  atom  is  fixed  and  invariable, 
and  consequently  all  but  one  of  its  compounds,  and  that  the 
highest,  mast  be  unsaturated.  On  the  other,  it  is  asserted 
that  the  valence  is  variable,  and  that  by  twos,  and  conse- 
quently that  in  the  lower  of  two  compounds  formed  by  an 
element  it  is  as  fully  saturated  as  in  the  higher.  Carbonic 
oxide,  for  instance,  whose  molecule  contains  one  carbon  and 
one  oxygen  atom,  has,  according  to  the  former  view,  two  free 
bonds.  But  according  to  the  latter  it  is  saturated,  though 
at  a  lower  stage  than  in  carbon  dioxide.  The  weak  point  in 
the  theoiy  of  variable  valence  is  the  law  of,  or  the  cause  for, 
the  variation.  The  constitution  of  carbonic  oxide  being  thus 
in  doubt,  Remsen  and  Sonthworth  have  sought  to  throw 
some  light  upon  it  by  acting  upon  it  with  ozone,  a  body 
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which  is  supposed  to  give  up  its  extra  oxygen  atom  with 
great  readiness.  For  this  purpose  they  passed  the  pure  mon- 
oxide through  potassium  hydrate  and  lime-water  into  a  flask. 
Into  the  same  flask  oxygen  was  passed  after  treatment  with 
potassium  hydrate  and  lime-water,  and  also  after  being  ozo- 
nised. The  interior  of  the  flask  was  moistened.  From  the 
flask  a  third  tube  led  the  products  flrst  through  lime-water 
and  then  over  potassium  hydrate.  But,  though  the  carrents 
of  gas  were  slow  and  the  action  was  long  continued,  not  a 
trace  of  dioxide  was  formed,  even  when  the  experiment  was 
repeated  in  direct  sunlight.  This  result  is  the  more  supris- 
ing  from  the  readiness  with  which  carbonic  oxide  is  oxidised 
by  chromic  acid  solution.  The  authors  propose  to  study  the 
action  of  hydrogen  peroxide  on  this  substance.-— 4  D^  HI.,  xl, 
February^  1876, 136.  

ON  THE  HYDBOOABBONS  OF  COAL  GAS.- 

Berthelot  has  made  a  somewhat  exhaustive  investigation 
of  the  hydrocarbons  existing  in  coal  gas,  the  results  of  which 
go  to  confirm  his  theory  of  the  action  of  acetylene  and  hy- 
drogen at  high  temperatures.  In  the  gas  which  is  supplied 
to  the  city  of  Paris  he  finds  that  benzene  may  be  detected 
very  readily  in  so  small  a  quantity  as  two  or  three  cnbio  cen- 
timeters by  exposing  in  it  a  drop  of  fuming  nitric  acid.  On 
diluting  the  drop  with  water,  the  peculiar  almond  odor  of 
nitrobenzene  is  at  once  recognized.  If  fifty  liters  of  the  gas 
be  passed  through  8  or  10  c.  c.  of  the  acid,  enough  nitroben- 
zene separates  on  dilution  to  weigh;  and  from  the  amount 
thus  obtained  it  appears  that  this  gas  contained  two  or  three 
volumes  of  benzene  vapor  in  the  hundred.  More  accurately, 
the  amount  present  is  from  3  to  3.5  volumes.  Next  to  marsh 
gas,  therefore,  benzene  is  the  principal  hydrocarbon  in  coal 
gas,  and  is  the  subst&nce  to  which  the  gas  mainly  owes  its 
illuminating  power.  Besides  benzene,  the  gas  contains  ethy- 
lene, propylene,  and  butylene  of  the  define  series,  and  acety- 
lene, allylene,  and  crotonylene  of  the  acetylene  seiies.  These 
bodies  were  detected  by  absorbing  them  with  concentrated 
sulphuric  acid,  diluting,  and  then  fractioning.  In  one  million 
volumes  of  the  Paris  gas,  the  author  concludes  that  there  are 
by  this  analysis :  Benzene  in  vapor,  30,000  to  35,000  volumes; 
acetylene,  1000  (about);  ethylene,  1000  to  2000;  propylene, 
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2.5 ;  allylene,  8 ;  batylene  and  analogaeB,  traoes ;  crotonylene, 
31 ;  terene,  12 ;  hydrooarbons,  tranaformed  into  fixed  poly- 
inei-s,  83;  diaoetylene  and  analogous  hydrocarbons,  15  (esti- 
mated). Berthelot  believes  that  these  products  arise  from 
certain  fundamental  reactions,  already  expressed  in  his  pyro- 
genie  theory,  between  the  four  fundamental  hydrocarbons — 
acetylene,  ethylene,  dimethyl,  and  methane.  Together  with 
hydrogen,  these  bodies  form  a  system  in  equilibrium  such  that- 
at  a  red  heat  they  are  all  formed  from  any  one  of  them  pres- 
ent at  the  start.  If  marsh  gas  or  methane  be  taken,  the  ole- 
fine  series  is  directly  produced  from  it  by  the  abstraction  of 
hydrogen  and  polymerisation.  Acetylene  produces  benzene 
(which  is  only  triacetylene)  as  well  as  the  analogous  poly- 
meric series.  The  more  complex  bodies  come  from  the 
more  simple  ones.  Thus  acetylene  and  benzene  give  styro- 
lene;  acetylene  and  styrolene,  naphthalene;  acetylene  and 
naphthalene,  acenaphtene;  and  benzene  and  styrolene,  anthra- 
cene. Moreover  at  a  dull  red  heat  acetylene  unites  with 
ethylene  to  form  ethylacetylene,and  with  propylene  to  yield 
propylacetylene,  the  former  identical  with  crotonylene,  the 
latter  with  terene.  In  the  light  of  this  research,  it  is  obvious 
that  the  present  method  of  determining  by  analysis  the  illu- 
minating power  of  a  gas,  based  as  it  is  on  the  assumption 
that  the  chief  illuminants  are  ethylene  and  acetylene,  is 
worthless. — £%iU,  Soe,  Ch,y  IL,  xxvL,  Auguaty  1876, 104. 

PHYSICAL  ISOMESISM. 

While  observing  the  properties  of  a  new  compound  discov- 
ered by  him,  called  nitrometacblor-nitrobenzene,  Laubenbei- 
mer  has  discovered  the  best  example  hitherto  known  of  phys- 
ical isomerism.  The  substance  mentioned  is  prepared  by 
metachlor-nitrobenzene  with  a  mixture  of  fuming  nitric  acid 
and  sulphuric  acids,  with  the  aid  of  heat.  On  pouring  the 
whole  into  water  a  yellow  oil  falls  down,  which  on  cooling 
solidified  almost  completely  to  a  crystalline  mass.  On  in- 
vestigation, it  appears  that  this  substance  exists  in  four  dis- 
tinct modifications,  three  of  which  are  solid  and  one  liquid. 
Since,  chemically,  there  can  be  but  one  body  produced  in  the 
above  treatment,  it  is  obvious  that  the  isomerism  here  is 
purely  physical ;  a  conclusion  confirmed  by  the  ready  conver- 
sion of  the  four  forms  the  one  into  the  other.    The  first,  or 
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a-modification,  is  obtained  by  dissolving  the  crade  product 
in  warm  alcohol  and  allowing  it  to  cool.  At  first  an  oil  sep* 
arates,  in  which  after  a  time  crystals  appear,  which  may  be 
developed  into  thick  prisms  on  repeating  the  operation. 
These  prisms  are  monoclinio  twins,  with  a  well-defined 
cleavage,  having  the  plane  of  the  optic  axis  perpendicular  to 
the  plane  of  symmetry.  They  show  strong  negative  double 
Infraction,  and  fuse  at  36.3°  Centigrade.  Any  of  the  other 
forms  when  melted  crystallize  in  this  form  on  touching  the 
liquid  with  a  crystal  fragment  of  it.  The  second,  or  /3-modi- 
fication,  is  obtained  by  fusing  the  former  completely  at  39° 
to  40°,  and  allowing  to  cool.  Long  concentric  groups  of 
prisms  are  formed,  which  are  monoclinic,  but  which  are  with- 
out cleavage,  have  a  difiei'ent  axis  ratio  and  axis  angle,  and 
fuse  at  37.1°.  Crystals  of  a  after  five  weeks  yield  /3  on  crys- 
tallization from  alcohol.  The  third,  or  y-modification,  crystal- 
lized out  of  the  aqueous  solution  into  which  the  mixture  was 
poured  in  preparing  the  substance.  It  is  also  the  most  per- 
manent form  of  all,  both  a  and  /3  being  converted  into 
it  in  a  few  weeks,  though  becoming  turbid  in  twenty-four 
hours.  The  crystals  are  orthorhombio,  show  a  distinct  cleav- 
age, and  have  a  moderate  but  positive  double  refraction. 
They  fuse  at  38.8°.  The  liquid  modification  is  obtained 
whenever  either  of  the  solid  forms  is  heated  to  42°.  On  cool- 
ing it  remains  permanently  liquid.  In  accounting  for  this 
physical  isomerism,  Laubenheimer  assumes  Naumann's  hy- 
pothesis that  physical  molecules  are  formed  by  the  aggrega- 
tion of  chemical  molecules,  and  believes  that  the  larger  the 
number  of  chemical  molecules  the  more  stable  the  body.  The 
fusing-point  of  the  body  containing  the  less  complex  physical 
molecule  is  therefore  lower,  the  specific  gravity  is  less,  and 
specific  heat  is  greater. — 35  (7,  IX.,  June^  1876,  760. 

THSBHO-CHBMISTBY   OF   OZONE. 

Berthelot  has  studied  thermo-chemically  the  formation  of 
ozone.  Pure  and  dry  oxygen  was  passed  through  a  tube 
where  it  was  subjected  to  the  influence  of  the  silent  electric 
discharge,  and  then  into  a  calorimetrio  flask  containing  500 
cubic  centimeters  of  a  solution  of  arsenous  acid  in  hydro- 
chloric acid,  previously  graduated.  At  the  end  of  twenty  to 
thirty  minutes,  six  to  nine  liters  of  oxygen  had  passed  through 
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the  calorimeter,  and  its  temperatare  had  been  raised  one 
third  of  a  degree.  By  passing  the  oxygen  current  alone 
throDgk  the  apparatus  under  the  same  conditions  for  an 
equal  time,  both  before  and  after  the  experiment,  the  thermal 
data  were  rendered  complete.  The  arsenic  solution  was 
treated  with  a  graduated  solution  of  potassium  permanga- 
nate in  excess,  and  then  titered  back  with  a  standard  solution 
of  oxalic  acid.  In  this  way  the  amount  of  arsenous  acid  ox* 
idized,  and  consequently  the  amount  of  ozone  absorbed,  was 
determined.  In  two  experiments,  the  oxygen  absorbed  was 
30.3  and  51.9  milligrammes,  corresponding  to  90.9  and  155:7 
milligrammes  of  ozone;  the  heat  set  free  being  118.2  and 
223.7  calories  respectively.  Whence  for  one  molecule,  48 
grammes,  the  heat  is  equal  to  +68.8  calories.  Subtracting 
from  this  the  heat  produced  in  the  oxidation  of  a  molecule 
of  arsenous  acid,  determined  by  Favre  and  by  Thomsen  to  be 
+  39.2  calories,  we  have  +29.6  calories  for  the  heat  set  fi-ee 
by  the  conversion  of  one  molecule  of  ozone  into  oxygen,  and 
of  course  ^29.6  calories  in  the  reverse  process.  This  value 
is  one  half  greater  than  that  given  in  the  formation  of  the 
same  volume  of  nitrogen  monoxide  or  of  chlorine  monoxide, 
in  both  of  which  the  value  is  >-18.  It  is  even  two  thirds  of 
that  given  in  the  formation  of  nitrogen  dioxide,  43.3.  In  the 
three  cases  of  direct  synthesis  of  compound  gases  by  the 
electric  spai'k,  ozone,  nitrogen  tetroxide,  and  acetylene,  the 
heat  values  are  all  n^ative,  being  —29.6,  -«>24.3,  and  —64 
respectively;  an  obvious  proof  of  the  function  of  electricity 
in  chemical  synthesis.  Ozone  is  therefore  a  body  in  whose 
formation  heat  is  absorbed,  and  whose  activity  is  due  conse- 
quently to  this  heat,  which  when  it  combines  is  again  set 
free.  It  is  a  magazine  of  energy  stored  up  under  the  influ- 
ence of  electricity.  This  fact  is  the  more  remarkable  when  it 
is  remembered  that  ozone  is  condensed  oxygen,  and  that  con- 
densation sets  free  heat.— 6  ^,LXXXn.,  June^  1876, 1281. 

MSDIC0-LE6AL  BXAMINATION  FOR  ABSEKIO. 

In  a  series  of  researches  undertaken  for  the  purpose  of  de- 
termining certain  physiological  questions  (and  in  the  course 
of  which  it  was  discovered  that  arsenic  showed  a  special  ten- 
dency to  localize  itself  in  the  nervous  tissues,  especially  in 
the  brain  and  spinal  cord),  Gautier  was  led  to  suspect  the 
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quantitative  accuracy  of  the  methods  for  the  separation  of 
arsenic  from  the  tissues  which  are  ordinarily  made  use  of, 
and  to  devise  an  improved  method  of  his  own.  The  improve- 
ment has  reference  in  the  first  place  to  the  separation  of  the 
arsenic  from  the  organic  matter,  and  in  the  second  to  obtain- 
ing it  in  a  weighable  form.  For  the  former,  100  grammes  of 
the  finely  divided  animal  matter  is  placed  in  a  porcelain  cap- 
sule with  30  grammes  of  pure  nitric  acid,  and  moderately 
heated.  The  mass  at  first  liquefies,  and  then  thickens  and 
becomes  orange-colored.  The  capsule  is  taken  from  the  fire 
and  5  grammes  of  pure  sulphuric  acid  are  added.  Heat  is  ap- 
plied till  white  fumes  appear,  10  or  12  grammes  of  nitric  acid 
are  allowed  to  flow  drop  by  drop  on  the  residue,  and  the  whole 
is  heated  to  carbonization.  An  easily  pulverizable  mass  is 
thus  obtained,  which  is  exhausted  with  boiling  water,  filtered, 
the  filtrate  I'educed  with  a  few  drops  of  hydro-sodium  sulphite, 
and  precipitated  as  usual  with  hydrogen  sulphide.  The  im- 
provement in  the  determination  consists  in  passing  the  gas 
evolved  from  a  Marsh  apparatus  through  a  tared  glass  tube 
heated  to  redness  by  charcoal  for  a  length  of  20  to  25  cen- 
timeters. After  the  arsenic  is  all  carried  oyer,  the  tube  is  de- 
tached and  again  weighed.  The  difference  is  the  amount  of 
arsenic,  the  results  being  accurate.  Five  milligrammes  of 
arsenous  oxide  mixed  with  100  grammes  of  muscular  tissue 
gave  when  treated  by  this  process  rings  weighing  respectively 
8.72  and  3.67  milligrammes;  the  theoretical  quantity  being 
Z.ld.—BuO.  iSoe.  C/ky  n.,  xxiv.,  October,  1875, 250. 
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E.  MINERALOGY  AND  GEOLOGr. 

THKSMO-SLBCTBIC  FBOPEBTIBS   OF  MINERALS. 

An  interesting  series  of  experiments  has  been  carried  on 
by  Hankel  upon  the  thermo-electrical  properties  of  some  min- 
eral species.  It  is  a  familiar  fact  that  crystals  of  tourmaline 
when  subjected  to  a  decided  change  of  temperature  develop 
electricity,  and  those  crystals  which  are  differently  foi*med 
at  the  two  extremities  show  at  one  end  positive  and  at  the 
other  negative  electricity.  Crystals  of  other  species,  as,  for 
instance,  topaz,  which  do  not  possess  this  hemimorphio 
character,  act  differently  when  subjected  to  the  same  con* 
ditions,  as  shown  by  Hankel.  The  electricity  which  is  de- 
veloped at  both  extremities  of  the  same  axis  is  alike— for  in- 
stance, positive — while  the  opposite  or  negative  electricity  is 
shown  at  both  extremities  of  another  axis.  The  investiga- 
tions just  made  public  have  special  reference  to  several  spe- 
cies whose  crystals  are  developed  alike  in  the  direction  of 
all  lateral  axes,  but  this  development  is  different  from  that 
in  the  vertical  direction.  For  example,  crystals  of  apophyl- 
lite,  when  subjected  to  sudden  cooling,  develop  at  the  ex- 
tremities of  the  vertical  axis  positive  electricity,  while  later- 
ally— that  is,  in  all  the  planes  of  the  prisms — ^the  electricity 
is  negative.  Also  crystals  *  of  vesuvianite  (idocrase)  show 
similar  relations,  the  terminal  plane  and  the  pyramidal  plane 
have  one  character,  positive;  while  the  prismatic  planes, 
corresponding  to  the  lateral  axes,  are  negative.  Crystals  of 
emerald  and  beryl  have  not  a  very  decided  electrical  char- 
acter, but  here  also  it  is  true  that  the  end  planes  have  one 
electrical  character  and  the  lateral  planes  another. 

It  may  be  added  that  in  other  species,  as,  for  instance, 
prehnite,  Hankel  has  found  a  large  number  of  positive  and 
negative  electrical  poles  distributed  over  the  surface  of  a 
crystal.  

MINtrTE  WORK  IN  UINEBALOGT. 

As  an  example  of  minute  work  in  mineralogy,  it  may  be 
interesting  to  note  the  recent  investigations  of  Banmhauer 
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upon  the  etchings  which  may  be  produced  on  the  crystalline 
faces  of  many  mineral  species.  Thus  on  crystals  of  calcite 
minute  triangular  depressions  may  be  produced  by  subject- 
ing them  to  the  working  of  dilute  hydrocboloric  acid ;  crys- 
tals of  salt  exposed  to  moist  air  for  a  little  time  show  de- 
pressions which  have  the  form  of  a  four-sided  pyramid. 
Hydrofluoric  acid,  also,  will  in  a  few  moments  produce  dis- 
tinct though  microscopic  etchings  on  a  thin  plate  of  ordinary 
potash-mica,  while  a  corresponding  result  is  obtained  by 
treating  crystals  of  garnets  with  caustic  alkalies  The  in- 
terest of  these  and  similar  experiments  is  that  they  give 
us  an  insight,  as  nothing  else  can,  into  the  molecular  stmct- 
ture  of  the  crystals,  or,  in  other  words,  the  way  they  have 
been  built  up.  Some  authors  have  even  maintained  that 
the  form  of  the  etchings  produced  must  be  that  of  the 
fundamental  molecules,  and,  though  this  may  not  be  sobt 
tained,  the  relation  that  subsists  must  certainly  be  a  close 
one.  

MIKEBAL  STATISTIGS  OF  THE  COLONY   OF  VICTOBIA. 

From  a  report  upon  the  mineral  statistics  of  the  colony  of 
Victoria  for  the  year  1874,  which  has  lately  been  presented 
to  Parliament,  we  glean  the  following  facts :  The  amount  of 
gold  raised  in  the  colony  in  1871  was  1,290,844  ounces;  in 
1872,  1,218,094  Ounces;  in  1873,  1,162,492  ounces;  and  in 
1874, 1,105,115  ounces.  The  value  of  the  machinery  and  ap- 
pliances used  on  the  gold-fields  in  1874  was  £2,078,936  (or 
something  over  $10,000,000),  the  total  area  of  the  auriferous 
district  worked  upon  was  1063  square  miles,  and  the  number 
of  distinct  quartz  reefs  was  8398.  One  hundred  and  eigbty 
tons  of  silver  ore  were  raised  during  the  year,  from  which 
11,906  ounces  of  silver  were  extracted. 


DAUBBEITE. 

The  new  mmevalJ)aubreUeyfrom  the  bismuth  mine  of  Cer- 
ro  de  Tazna,in  Bolivia,  has  lately  been  described  by  Domey- 
ko.  It  occurs  in  yellowish  or  grayish  earthy  masses,  m 
which  occur  many  crystalline  lamellae  of  a  pearly  lustre,  flna 
opaque.  Specific  gravity  about  6.5.  In  composition  it  w 
an  oxychloride  of  bismuth. — 6  B^  Aprils  1876, 922. 
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GABNISBITB  A2a>  NOXTICBITX. 

Oamierite  and  Ncumeite  are  two  new  nickel  minerals 
foand  near  the  town  of  Noumea,  in  New  Caledonia,  and  de- 
scribed by  Professor  Liversidge,  of  Sydney.  They  are  very 
similar  to  each  other  in  appearance,  though  they  are  consid- 
ered to  have  some  distinguishing  characters.  They  are 
amorphous,  of  a  bright  apple-green  color,  and  so  soft  as  to 
be  easily  polished  by  rubbing  with  the  thumb-nail.  The 
economic  importance  of  these  minerals  lies  in  the  fact  that 
they  contain  about  twenty-five  per  cent,  of  nickel-oxide, 
which,  as  they  occur  in  large  quantities,  makes  them  valu- 
able aa  nickel  ores.  They  both  occur  filling  veins  and  fissures 
in  serpentine.  

BIDSBAZOT,  A  MBW  HINSBAL. 

Professor  Silvestri,  of  Turin,  proposes  the  name  Hderazot 
for  a  native  iron  nitride  or  compound  of  iron  and  nitrogen 
which  he  has  detected  among  the  fumarole  products  of 
Mount  ^tna.  The  eruption  of  August,  1874,  was  especially 
interesting  in  that,  while  commencing  violently,  the  duration 
was  short,  and  the  end  came  suddenly.  It  was  at  this  time 
that  the  new  mineral  was  found,  appearing  as  a  thin  incrus- 
tation, of  gray  metallic  lustre,  coating  the  lava.  It  contained 
chemically  ninety-one  per  cent,  of  iron  and  nine  per  cent,  of 
nitrogen^  The  author  makes  some  remarks  upon  the  possible 
method  of  formation  of  this  rare  compound,  but  the  matter 
seems  to  be  yet  involved  in  much  uncertainty. 

FBIXDXUTS. 

FrieddiU  is  a  hydrated  silicate  of  manganese,  discovered 
by  Bertrand  at  the  mine  of  Adervielle,  valley  of  Louron,  in 
the  Pyrenees.  It  occurs  in  crystalline  masses  of  a  carmine 
red  color,  with  a  specific  gravity  of  3.07.  It  crystallizes  in 
the  rhombohedral  8ystem,.and  possesses  in  a  high  degree  the 
property  of  doubly  refracting  light.— 6  B^May  16, 1876. 

KAOLUr  IN  NEBSASKA. 

It  has  lately  been  reported  that  a  deposit  of  kaolin,  of  not 
less  than  thirty  feet  in  thickness,  and  underlying  about  100 
Acres,  has  been  discovered  in  the  neighborhood  of  Omaha. 
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It  appears  that  the  deposit  crops  out  along  «a  bluff  for  over 
half  a  mile,  with  but  a  few  inches  of  earth  covering  it.  The 
character  of  the  material  is  said  to  improve  with  the  depth, 
the  upper  portions  being  coarse  and  granular  in  texture, 
while  lower  down  it  becomes  progressively  finer  and  whiter. 
It  is  represented  to  be  remarkably  free  from  foreign  impuri- 
ties,  and  adapted  for  the  manufacture  of  a  great  variety  of 
articles  in  large  demand  in  the  Westei-n  country.  There  is 
a  railroad,  and  an  abundance  of  timber  and  water  in  the 
neighborhood.— 6  i>,  32,  212. 

TWO  NBW  MINBBAI^,  MELANOPHLOGITE  AND  iBBINITE. 

Two  new  minerals  have  been  announced  by  Professor  Von 
Lasaulx,  of  Breslau.  The  complete  descriptions  have  yet  to 
be  given.  One  of  these  minerals  is  galled  fndanop?dogiU^ 
the  name  having  reference  to  what  is  i*egarded  as  one  of  its 
distinctive  characters,  that  of  turning  black  upon  ignition. 
It  occurs  in  minute  cubes  upon  sulphur  from  Girgenti,  in 
Sicily.  Sometimes  a  thin  incrustation  of  quarts  covers  the 
crystals  of  sulphur,  and  upon  this  rests  the  new  mineraL  Its 
chemical  composition  is  still  uncertain,  but  it  is  supposed  to 
be  a  hydrated  silica.  The  material  examined  contained  also 
some  iron  and  lime,  but  probably  only  as  impurities. 

The  second  new  mineral  referred  to  has  received  the  name 
oarinite.  It  is  an  essentially  iron  silicate,  and  occurs  in  masses 
with  a  scaly  structure.  Its  only  decided  character  is  its  blue 
color,  to  which  it  owes  its  name.  The  locality  is  uncertain, 
though  the  specimen  examined  purported  to  be  ^'from  Spain." 

MEXICAN   ONYX. 

This  beautiful  stone,  so  mnch  admired  in  the  Mexican  ex- 
hibit at  the  Centennial  Exposition,  has  been  analyzed  by 
Damour.  It  is  a  mixture  of  the  carbonates  of  lime,  magnesia, 
iron,  and  manganese,  containing  about  89.5  per  cent,  of  the 
one  first  named.    Specific  gravity,  2. 7  7. — 36  (7,  IX.,  848. 

NEW  VANADIUM  MINERALS. 

jRo8Coelitey  described  recently  by  Dr.  F.  A.  Genth,  is  a 
brownish  micaceous  mineral  from  California.  Its  chief  con- 
stituents are  vanadic  acid  (about  20  per  cent.),  silica,  alumina, 
and  potash. 
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IWttaeinite^  also  analyzed  by  Oenth,  is  from  the  Iron 
Rod  Mine,  Silver  Star  District,  Montana.  It  had  previously 
been  mentioned  as  supposably  a  teliurate  of  lead  and  copper. 
Now,  upon  actual  analysis,  it  proves  to  be,  not  a  teliurate, 
but  a  hydrous  vanadate  of  the  above-named  metals,  contain* 
ing  some  19  per  cent,  of  vanadio  acid.  It  occurs  in  very 
thin,  cryptocrystalline  coatings,  varying  in  color  from  siskin 
to  olive  green. — 1  ud,  AnguU  25. 

THE  BOBAX  LAKE   OF  CALIFOBNIA. 

It  appears  that  the  incredulity  with  which  statements  con- 
cerning the  borax  lake  have  been  received  in  England  has 
been  considerably  lessened  by  supplies  of  the  material  com- 
ing to  the  London  market.  The  pottery  districts  are  espe- 
cially interested  in  the  discovery.  Accounts  set  forth  that 
very  extensive  works  are  now  nearly  completed  for  the  re- 
finii^  and  purifying  of  this  borax  for  shipment.  Stimulated 
by  the  action  of  the  railroad  company,  the  borax  company 
has  put  up  large  works,  and  expects  to  turn  out  from  twenty 
to  fifty  tons  of  the  mineral  per  day.  The  deposit  of  borax 
extends  over  an  area  of  eighteen  miles  in  length  by  six  to 
eight  miles  in  width,  covered  with  crude  borax  to  the  depth 
of  three  to  five  feet.  The  crude  mineral  averages  from  twen- 
ty to  forty  per  cent,  of  the  pure  salt. — Amei^ican  Exchange 
and  £eviewy  June^  1875.      

ACHBEMATTTE. 

A  new  mineral,  bearing  the  title  o{  AckremaHte^  has  been 
described  by  Professor  Mallet,  of  the  University  of  Virginia* 
It  came  into  his  possession  labeled  ''Silver  ore  from  the 
mine  of  Ouanacer6,  state  of  Chihuahua,  near  the  Durango 
line,"  and,  indeed,  resembled  one  of  the  haloid  compounds  of 
silver.  Analysis,  however,  showed  it  to  be  a  molybdo-ai'se- 
nate  of  lead,  intermixed  with  finely  divided  ferric  hydrate. 
—2 1  A,  November^  1875.     

NEW  MINEBAXS. 

Scacchi,  in  studying  the  mineral  products  of  the  eruption 
of  Vesuvius  of  April,  1872,  has  described  quite  a  number  of 
new  species.  Most  of  these  seem  to  be  saline  bodies ;  one 
is  simply  hydrofluoric  acid,  and  is  named  hydrofluorite ; 
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another,  proidonite,  is  flaoride  of  siliooD.  Atelite  is  a  hy* 
drated  oxychloride  of  copper ;  cryptohalite  consists  of  am- 
moniam  silicoflaoride ;  chloraluminite  is  alaminic  chloride. 
Chlorothionite  contains  copper,  potassium,  chlorine,  and  sul- 
phuric acid ;  pseudocotunnite  is  a  double  compound  of  the 
chlorides  of  potassium  and  lead.  Other  species  descrihed 
by  Scacchi  are  chlorocalcite,  ery  throsiderite,  chloromagnesite, 
cupromagnesite,  and  microsommite.  Associated  with  all 
these  were  the  previously  known  minerals  hematite,  mag- 
netite, tenorite,  sylvite,  halite,  sal  ammoniac,  molisite, 
aphthitalite,  anhydrite,  pyroxene,  byssolite,  chrysolite,  and 
apatite. — i  2>,  Decembery  1875. 


DBEDGING  FOB  AMBER. 

According  to  an  official  report  from  Memel,  Germany,  an 
establishment  has  been  organized  for  gaining  amber  by  dredg- 
ing for  it  in  the  Eurische  Haff,  near  the  village  of  Schwan- 
orts,  situated  about  twelve  miles  south  of  MemeL  It  has 
been  known  for  many  years  that  amber  existed  in  the  soil 
of  this  place,  from  the  fact  that  the  dredger  employed  by 
the  government  for  the  purpose  of  clearing  away  the  shallow 
spots  near  Schwarzorts  which  impeded  navigation  brought 
up  pieces  of  amber,  which  were  duly  appropriated  by  the 
workmen,  and  at  the  time  no  particular  attention  was  paid 
to  the  matter.  Some  time  afterward,  however,  some  specu- 
lators associated,  and  made  an  offer  to  the  government  not 
only  to  do  the  dredging  whei*ever  required  at  their  own  ex- 
pense, but  to  pay  a  daily  rent,  provided  the  amber  which 
they  might  find  should  become  their  property.  This  pro- 
posal was  accepted,  and  the  rent  fixed  at  fifteen  thalers,  and 
later  at  twenty -five  thalers,  for  each  working  day.  The 
dredging  was  begun  with  four  machines  worked  by  men  and 
one  by  horses.  Judging  from  the  extended  business  trans- 
actions in  this  matter,  its  I'esults  must  have  been  extremely 
profitable.  At  present  the  work  is  carried  on  with  eighteen 
steam -dredges  and  two  tug -boats,  the  whole  managed  by 
about  1000  laborers. — March  6, 1875, 170. 


INTEBESTING  IBON  METEOBITE. 

The  iron  meteorite  from  Rittersgrau,  Saxony,  which  fell  in 
the  year  1833,  has  recently  been  described.    The  weight  of 
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the  piece,  which  belongs  to  the  School  of  Mines  at  Freiborg, 
is  173  pounds.  It  has  recently  been  cut  in  two  by  the  oper- 
ation of  fourteen  steel  saws,  the  cutting  occupying  two  com- 
plete months ;  the  smaller  of  the  two  poitions  thus  obtained, 
weighing  about  forty-eight  pounds,  has  been  subjected  to 
chemical  and  other  experiments.  The  area  of  the  section 
thus  laid  bare  was  about  100  square  inches.  Some  small 
pieces  have  been  sold  at  such  prices  as  to  warrant  the  state- 
ment that  the  entire  mass,  at  the  same  rate  of  prices,  should 
be  valued  at  about  $5000.  The  suggestion  is  plausible  that 
the  three  meteors  found  at  Rittersgimu,  Steinbach,  and  Rei- 
tenbach  belong  to  one  and  the  same  meteor  which  fell  in  the 
year  1164.  

AN  nrrSBSSTING  ASBOUTB* 

In  meteoric  astronomy,  a  very  suggestive  note  has  been 
published  by  J.  Lawrence  Smith.  He  states  that  the  mass 
of  meteoric  iron  which  fell  on  the  1st  of  August,  1835,  near 
Charlotte,  Dixon  County,  Tenn.,  is  one  of  exceeding  interest, 
as  it  is  one  of  four  cases  of  the  fall  of  masses  of  iron  free  from 
earthy  matter.  The  meteor  itself  has  been  preserved  in  the 
cabinet  of  Professor  Troost  for  the  past  forty  years.  The 
meteorite  diB|>lay8  the  Widmannst&ttian  figures  with  ex- 
quisite beauty,  and  also  the  marks  to  which  Mr.  Smith  some 
time  ago  gave  the  name  of  Laphamite  figures.  The  gases 
contained  in  this  iron  have  been  examined  by  Professor 
Wright,  who  attributes  to  it  seventy-one  per  cent,  of  hydro- 
gen, fifteen  per  cent,  of  carbonic  oxide,  and  thirteen  per  cent, 
of  carbonic  acid.  The  meteorite  does  not  appear  to  have 
been  heated  in  the  atmosphere  to  a  sufficient  degree  of  in- 
tensity to  fuse  the  surface.  On  the  whole,  the  specimen  re- 
ferred to  is  the  most  interesting  piece  of  meteoric  iron  yet 
known.— 4  2>,  X.,  349.        


BORINQ  FOB  COAL. 

Siegert  gives  the  details  of  a  deep  bore  made  at  Chemnitz 
in  search  of  coal.  Many  previous  attempts  had  been  made 
even  at  Chemnitz  to  develop  coal  strata.  The  present  at- 
tempt was  made  with  a  diamond  borer,  and  was  begun  on 
the  4th  of  November,  1874,  and  progressed  at  the  rate  of 
2.85  meters  per  day.    The  cores  as  taken  from  the  borer 
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have  been  preserved  in  the  School  of  Mines.  The  depth  to 
which  the  bore  was  extended  was  210  metera,  of  which  the 
first  thirty-five  were  porphyritic  stone,  and  the  latter  175  a 
red-colored  sandstone  and  conglomerate,  and  not  a  trace  of 
coal  was  found,  or  is  to  be  expected.  Observations  of  the 
temperature  at  various  depths  seem  not  to  have  been  under- 
taken.— 6th  JBer.  Nat.  GeseSs.^  Chemnitz^  1875, 244. 

C0AL-FI£IJ>S   OF  SPAIN. 

In  a  paper  lately  read  before  the  French  Society  of  Engi- 
neers, the  area  of  the  coal-fields  of  Spain  was  estimated  to 
equal  150,000  hectares  (the  hectare  equals  1.47  acres).  From 
these  deposits  only  about  500,000  to  600,000  tons  of  mineral 
are  annually  produced,  while  in  Belgium,  with  the  same  area, 
the  production  is  10,000,000  tons.  The  Spanish  coal-fields 
are  in  the  provinces  of  Castile,  Leon,  and  the  Asturias.  The 
process  of  extraction  is  described  as  being  quite  mde  and 
imperfect. — 17  2>,  XX.,  66. 

SECTIONS   OF  COAL. 

Dr.  C.  Johnson  gives  the  following  as  the  method  adopted 
by  him  in  preparing  sections  of  coal :  1.  Macerate  suitable  pieces 
one  quarter  or  one  half  inch  thick  in  liquor  potasssB  until  they 
swell  or  soften.  2.  Soak  for  a  few  hours  in  pure  water,  and 
drain.  8.  Macerate  in  nitric  acid  until  the  color  changes 
from  black  to  brown.  4.  Soak  for  a  few  hours  in  water,  and 
drain.  5.  Put  in  alcohol  for  a  few  days.  6.  Fasten  in  a  cut- 
ter with  paraffin,  and  make  sections,  the  sections  to  be 
mounted  in  balsam  after  successive  immereions  in  absolute 
alcohol  and  oil  of  cloves. — Medical  NewSy  CmcinfUUij  Jtdy^ 
1875.  

COMPOSITION   OF  COBAL, 

The  composition  of  coral  has  been  carefully  investigated 
by  Professor  Dana.  Ordinary  corals  have  a  hardness  a  little 
above  that  of  common  limestone  or  marble,  giving  out  a 
ringing  sound  when  struck  with  a  hammer.  This  may  be 
owing,  he  considers,  to  the  carbonate  of  lime  being  in  the 
state  of  aragouite.  It  is  a  common  mistake  to  suppose  that 
coral,  when  first  taken  from  its  watery  bed,  is  soft,  and  hard- 
ens through  exposure.    The  live  coral  may  feel  somewliat 
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»limy  in  the  fingers,  but  if  the  animal  matter  be  washed 
away  it  is  foand  quite  hard.  Chemically  the  chief  constitn- 
ent  of  the  whole  is  carbonate  of  lime,  in  the  proportion  of 
ninety-five  to  ninety-eight  parts  in  one  hundred,  with  one 
and  a  half  to  four  parts  of  organic  matter,  and  some  earthy 
ingredients,  such  as  phosphate  of  lime,  with  a  trace  of  silica, 
amounting  usually  to  less  than  one  per  cent.  Forchhammer 
found  2.1  per  cent,  of  magnesia  in  Corallium  rnbrum,  and  6.36 
in  Isishippuris.  The  sources  of  these  constituents  are  the 
sea- water  and  the  ordinary  food  of  the  polyps,  the  process 
of  absorption,  assimilation,  and  secretion  going  on  in  them 
as  in  all  animal  organizations. — JEngineer,  XL.,  1084, 281. 

YOLCANIC  DUST. 

A  microscopic  examination  of  the  dust  which  fell  in  parts 
of  Sweden  and  Norway  on  the  night  of  March  29-30, 
1871,  has  led  M.  Daubr^e  to  believe  that  it  proceeded  from 
a  volcanic  eruption  in  Iceland.  The  dust  was  found  to  be 
composed  of  fragmentary  transparent  grains,  some  colorless, 
others  more  or  less  brownish-yellow.  Minute  crystals  of 
feldspar  and  pyroxene  were  recognized. — Academy^  May  8, 
1876.  

VOLCANIC  HISTORY   OF  IRELAND. 

In  the  annual  address  delivered  before  the  Royal  Geolog- 
ical Society  of  Dublin,  Professor  Hull  has  given  an  interest- 
ing account  of  the  volcanic  history  of  Ireland.  He  shows 
that  in  the  Lower  Silurian  there  are  numerous  examples  of 
volcanic  rocks  in  several  parts,  of  the  island ;  thus  in  the 
counties  of  Wicklow  and  Waterford  there  are  numerous 
sheets  of  felstones  and  porphyries  accompanied  by  beds  of 
ash  and  volcanic  breccia,  and  similar  conditions  in  other  dis- 
tricts. All  of  these  volcanic  rocks  are  to  be  regarded  as 
having  been  erupted  from  vents  sporadically  breaking  out 
over  the  sea-bed  of  the  period,  they  having  been  in  turn 
covered  np  by  fresh  sediments.  In  the  Upper  Silurian  there 
is  little  evidence  of  volcanic  action ;  in  the  Devonian  there 
ai*e  more,  and  in  the  Carboniferous  they  are  still  more  de- 
cided. Coming  down  in  the  geological  history,  it  is  neces- 
sary to  pass  over  to  the  Tertiary  before  the  products  of  the 
volcanic  fires  are  again  met  with.    In  this  period  they  were 
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very  active,  and  the  area  now  occnpied  by  the  volcanic  rocks 
in  the  northeastern  part  of  Ireland  may  be  estimated  at 
2300  square  miles,  extending  moreover  to  the  west  coast  of 
Scotland.  These  last  volcanic  eruptions  are  some  of  the  most 
extensive  that  the  world  has  ever  known,  and  it  is  to  them 
that  are  to  be  referred  the  strange  beanties  of  the  Giant's 
Causeway  and  Fingal's  Cave. 

SLEVATION   OF  TUB  PACIFIC  COAST   OF  SOUTH  AMBSICA  IN 

BECENT  TIMBS. 

Mr.  Alexander  Agassiz,  in  his  recent  trip  to  Pern,  found 
occasion  to  conclude  that  the  Pacific,  within  a  comparatively 
recent  time,  extended  through  gaps  in  the  Coast  Range,  and 
made  an  internal  sea  which  stood  at  a  height  of  not  less  than 
2900  feet,  and  probably  much  above  this.  This  is  proved 
by  the  fact  of  the  occurrence  of  coral  limestone  2900  or  3000 
feet  above  the  sea-level,  about  twenty  miles  in  a  straight 
line  from  the  Pacific.  There  are  now  no  coral  reefs  on  the 
west  South  American  coast  south  of  Cape  Blanco,  near  the 
equator,  owing  probably  to  the  xsold  oceanic  currents ;  and 
this  generalization  in  regard  to  the  previous  relations  of  land 
and  water  is  one  of  very  great  interest.  The  corals  referred 
to  are  of  modern  aspect,  although  the  species  are  unde- 
scribed.  The  fact  that  there  are  extensive  saline  basins  at  a 
height  of  even  7000  feet  on  the  coast  of  Peru  would  seem 
to  indicate  that  the  submergence  was  at  one  time  still  greater 
than  that  suggested.  Indeed,  eight  species  of  AlhrcheateSy 
a  salt-water  genus  of  amphipod  crustaceans  found  in  Lake 
Titicaca,  would  seem  to  indicate  that  this  lake,  12,500  feet 
above  the  sea,  must  have  been  at  one  time  at  the  sea-leveL— - 
4  2>,  p.  499.  

THB   GLACIAL  BPOCH  IK  THB  BOOKT  MOUNTAINS. 

In  reference  to  the  glacial  phenomena  still  to  be  traced  in 
the  Rocky  Mountains,  Professor  Powell,  in  his  recently  pub- 
lished report  on  the  geology  of  the  eastern  portion  of  the 
Uinta  Mountains,  states  that  there  has  been  glacial  action  in 
the  Uinta  Mountains.  There  are  found  undoubted  morainal 
deposits.  The  deep  valleys  that  lie  at  the  foot  of  the  axial 
peaks  of  this  great  range  have  been  beds  of  extinct  glaciers. 
Morainal  deposits  and  glacial  grooves  are  found  in  very 


£.  KIN£BALOGY  AND  GEOLOGY.        229 

many  of  these  valleys.  Often  the  valleys  are  so  choked  i^ith 
the  materials  thus  aocumnlated  by  the  action  of  ice  that  it 
is  with  great  difficalty  one  travels  across  them.  The  evi- 
dences of  the  glacial  epoch  are  abundant,  but  they  are  found 
only  high  up  on  the  Uinta  Range,  and  the  gravels  and  bould- 
ers of  the  low  land  are  testimony  only  to  the  ordinary  action 
of  drift  agencies.  The  gravel  beds  on  the  low  lands  are  true 
drift.— Pow6«'«  JReparC  of  1876,  p.  171. 

SUB-ALPINJB  LAKE  BASINS  DUS  TO  GLACIAL  SBOSION. 

M.  Istaldi,  in  discussing  the  subject  of  the  glaciers  of  the 
Pliocene  epoch  which  have  been  studied  by  Desor  in  Switzer* 
land,  shows,  (1)  That  the  exbtenceof  the  sub-alpine  lacnstrian 
basins  is  intimately  connected  with  that  of  the  glaciers  at  the 
epoch  of  their  greatest  extensiim ;  that,  in  fact,  the  Alpine 
valleys  and  the  Apennine  valleys,  and  the  basins  of  the  lakes 
of  Northern  Italy,  are  all  basins  of  erosion ;  that,  (2)  On  the 
other  hand,  the  thirty  valleys  which  pour  their  waters  into 
the  great  basin  of  the  Po  open  into  only  six  moraine  amphi- 
theatres. (3)  All  sub-alpine  lakes  are  situated  within  these 
BIX  amphitheatres,  which  are  the  work  of  the  ancient  gla- 
ciers. (4)  There  is  no  moraine  amphitheatre  without  lakes. 
(5)  There  is  no  trace  of  lakes  beyond  the  limits  of  these  am- 
pbitheatres.  (6)  The  breadth  and  length  of  the  lakes  are  pro- 
portional to  the  dimensions  of  the  moraine  amphitheatre, 
which  is  itself  in  proportion  to  the  dimensions  of  the  zone  of 
sedimentary  earth.  He  concludes,  therefore,  that  if  the  gla- 
cier period  had  not  taken  place,  there  would  have  been  no 
sab-alpine  lakes.  An  examination  of  the  physical  conditions 
of  the  Pliocene,  and  the  fauna  which  they  contain,  shows  that 
the  climate  was  at  this  epoch  warmer  and  dryer  than  to- 
day.— Atti  delta  JRoy.  Acad.  deUa  Scieima^  TuriUy  1875,  X., 
490.  

THE  DEPOSITION   OF  FINE   SEDIMENTS. 

Dr.  T.  Sterry  Hunt  states,  in  reference  to  the  question  of 
the  deposition  of  fine  mud  in  the  Mississippi,  that  the  depos- 
ited matter  requires  from  ten  to  fourteen  days  to  subside; 
but  that  if  sea-water  or  salt  or  sulphuric  acid  be  added  to 
the  turbid  water  it  becomes  clear  in  from  twelve  to  eighteen 
hours.    Thus  is  explained  the  rapid  precipitation  that  occura 
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when  the  river-water  mixes  with  the  salt  waters  of  the  Galf 
of  Mexico.  The  cohesion  of  water  diminishes  when  it  holds 
saline  matter  in  solution,  as  was  said  by  Guthrie  and  was 
verified  by  Dr.  Hunt.  He  found  that  the  addition  of  eight 
parts  of  chloride  of  calcium  to  1000  parts  of  water  rednces 
the  size  of  drops  to  one  ninth,  and  the  precipitation  of  sus- 
pended clay  is  made  very  rapid  when  a  strong  solution  of 
salt  is  employed. — 12  -4,  X.,  277. 

FOBMATION  OF  FLOOD-HARKS  AND  GRAVEL  BAKK8. 

In  a  communication  on  the  high  flood-marks  on  the  banks 
of  the  River  Tweed,  made  by  D.  M.  House  to  the  Royal  So- 
ciety of  Edinburgh,  the  author  maintains  that  when  the  sea 
stood  at  higher  levels,  all  the  rivers  of  the  country  must 
have  likewise  flowed  in  channels  of  higher  levels,  and  that 
the  flood-marks  in  question  were  formed  during  that  oondi- 
tion  of  affairs,  and  not  when  the  rivers  were  flowing  in  their 
existing  channels.  With  reference  to  the  formation  of 
ridges  of  drift  deposits,  the  author  maintains  that  they  were 
not  due  to  ice  or  to  river  action  proper,  but  that  as  similar 
ridges  of  sand,  gravel,  or  mud  are  formed  now  in  the  sea,  so 
they  may  have  been  formed  when  the  districts  in  question 
were  under  the  sea. — Proceedings  Moyal  Society  of  JEiin' 
burgh,  VHI.,  559. 
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ANSBOIDS   AND   BTPSOMBTRY. 

In  a  sapplemcnt  to  the  MeUorologia  Italiana,  Dr.  Grass! 
gives  the  resalts  of  ezperimental  research  upon  aneroid  ba- 
rometers. His  aneroids  were  compared  with  standard  mer- 
curial barometers,  both  daring  joameys  to  high  mountains 
and  during  exposure  in  the  ordinary  receivera  of  air-pumps. 
Among  the  results  given  by  him,  we  note  that,  in  addition 
to  the  generally  recognized  fact  that  the  aneroids  are  subject 
to  sudden  changes  when  at  all  roughly  handled,  each  ane- 
roid has  a  system  of  corrections  peculiar  to  itself,  and  the 
further  fact  that  sudden  jnmps  peculiar  to  an  aneroid  are 
produced  at  corresponding  or  symmetrical  points,  according 
as  the  pressure  is  diminished  or  increased. 

In  a  second  paper  upon  the  correlated  subject  of  baromet- 
ric hypsometry,  he  calls  attention  to  the  important  works  of 
St.  Robert  and  Ruhlmann,  and  shows  that  the  formula  de- 
duced by  the  former  investigator  leads  to  quite  as  reliable 
results  as  that  of  the  latter.  In  an  appendix  he  gives  a  con- 
venient table  for  calculating  altitudes,  for  the  use  of  Italian 
meteorologists,  based  upon  the  formula  of  St.  Robert. 


NEW  HTPSOMETBIC  TABLES. 

The  tables  constructed  by  Biot,  in  1811,  for  the  computa- 
tion of  altitudes  by  means  of  barometrio  observations,  were 
as  convenient  as  could  be  desired  for  this  purpose,  but  have 
recently  been  published  in  a  much  greater  fullness  by  Eiefer, 
of  Tiflis,  who  has  also  given  them  a  still  more  convenient 
form.  He  states  that  he  separates  the  original  Biot's  formu- 
la into  three  portions,  depending  respectively  on,  first,  the 
pressure ;  second,  the  pressure  and  the  temperature ;  and. 


*  The  follness  of  the  Bjrstematic  account  of  the  progress  of  geographical 
science  in  the  Sammafy  enables  ns  to  reduce  the  amoant  of  space  nsnallj 
deroted  to  this  subject  in  the  bodj  of  the  *<  Annual  Record."— A</. 
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third,  the  pressure,  temperature,  aud  altitude.  The  advan* 
tages  which  the  new  tables  of  Kiefer  possess  over  the  older 
ones  of  Blot  are,  first,  all  interpolations  are  avoided,  and 
there  is  left  for  the  computer  only  the  simplest  operations, 
viz.,  addition  and  subtraction,  which  can  even  be  executed 
upon  the  abacus  that  is  so  widely  used  in  Russia.  Second, 
the  terms  depending  upon  the  temperature  of  the  air  and 
the  altitude  are  separated  from  those  that  are  independent 
of  these  arguments ;  so  that  we  see  directly  the  influence  of 
these  upon  the  result.  Third,  notwithstanding  that  the  ex- 
tent of  the  new  tables  does  not  exceed  114  small  pages,  yet 
is  the  range  so  extended  as  to  cover  any  altitude  that  can 
possibly  occur  even  in  the  Caucasus  Kiefer's  tables  do  not 
take  account  of  the  moisture  in  the  atmosphere,  because,  as 
he  says,  the  computations  that  introduce  that  argument 
give  results  differing  from  the  geodetic  determinations  more 
than  if  moisture  is  omitted.  —  JBiat^s  Tttfdnj  computed  by 
Kiefer,  T{fli8, 1874.  

NEW  FORM  OF  MERCURIAL  HORIZON. 

Those  who  have  had  frequent  occasion  to  observe  the  heav- 
enly bodies  as  reflected  from  a  bath  of  mercury  will  welcome 
the  announcement  that  it  is  possible  to  construct  such  a  bath 
in  a  manner  to  diminish,  if  not  entirely  obviate,  the  very  an- 
noying vibrations  to  which  the  mercury  is  subject  even  wh^i 
the  origin  of  the  vibration  is  unknown.  Such  a  bath  of  mer- 
cury, established  upon  a  pier  of  its  own,  entirely  isolated  from 
the  building,  has  been  known  to  tremble  under  the  influence 
of  vibrations  communicated  from  railroad  trains,  or  the  blast- 
ing of  rocks,  from  two  to  five  miles  distant.  In  the  neigh- 
borhood of  a  large  city  the  surface  is  never  quiet  by  day  or 
night.  In  order  to  obviate  this  annoyance,  it  is  well  known 
that  Professor  Airy,  of  Greenwich,  suspended  the  basin  con- 
taining the  mercury  from  the  fourth  of  a  set  of  four  frames, 
each  of  which  was  suspended  from  the  other  by  threads  of 
India  rubber.  By  this  means  the  mercury  was  relieved  from 
the  influence  of  the  minute  vibrations  to  which  the  ground 
near  London  is  continually  subject.  Mr.  Lane,  of  the  Coast 
Survey,  however,  announces  that  if  in  the  bottom  of  the  basin, 
near  its  edge,  we  cut  a  circular  trough,  such  that  the  greater 
mass  of  the  mercury  may  run  into  it,  we  may  leave  over  the 
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greater  portion  of  the  remaining  bottom  surface  of  the  basin 
a  thin  layer  of  mercury,  possibly  the  one  hundredth  of  an 
inch  deep,  which  will  not  be  troubled  by  the  ripples  that 
originate  near  the  edges  of  the  basin.  It  is  easy,  he  says,  by 
gentle  taps  upon  the  trough,  to  observe  these  ripples  starting 
from  the  edge,  but  quickly  dying  out  as  they  come  upon  the 
plateau  where  the  mercury  is  relatively  shoal.  It  might  be 
anticipated  that  a  slight  inclination  of  the  basin  would  mate- 
rially alter  the  horizontality  of  the  surface  of  the  mercury. 
He  states,  however,  that  this  is  not  the  case  to  any  injurious 
extent,  the  momentary  tilting  of  the  mercurial  surface  being 
immediately  followed  by  a  resumption  of  its  horizontality. 
Mr.  Lane^s  arrangement  for  procuring  a  thin,  steady  horizon- 
tal mercurial  film  seems  to  be  an  improvement  upon  that 
proposed  many  years  ago  by  Lament,  and  will  doubtless  be 
found  exceedingly  convenient  in  many  astronomical  observa- 
tions, if  it  be  not  injuriously  affected  by  inequalities  of  tem- 
perature, as  Lament  showed  was  the  case  in  his  own  appara- 
tus.—  Coast  Survey  Heport^  1871, 189. 


COBBBCnON  OF  ASSUMED  ALTITinDBS  IN  THE  UNITED  8TATS84 

Mr.  James  T.  Ghirdner,  the  Geographer  of  the  United  States 
Oeological  and  Geographical  Survey  of  the  Territories  under 
Professor  F.  Y.  Hayden,  has  published  an  elaborate  discussion 
of  the  evidence  upon  which  rested  the  supposed  altitudes  of 
leading  points  in  the  Northern  and  Western  United  States, 
our  great  lakes,  rivers,  cities,  mountains,  etc.  He  had  before 
him  a  collection  of  over  1200  railroad  and  canal  profiles,  and 
among  this  mass  were  many  conflicting  statements.  Cor- 
rected profiles  were  joined  together  into  various  lines  ex- 
tending from  ocean  tide-gauges  to  the  interior  of  the  coun- 
try. These  lines  focusing  at  great  railway  centres,  gave 
the  means  of  determining  the  altitude  of  each  of  them  by  a 
number  of  independent  methods.  Different  results  accord  so 
closely,  and  evidence  is  given  with  such  completeness,  that 
Mr.  Gardner's  work  must  be  considered  to  have  established 
the  altitudes  of  the  United  States.  The  height  of  the  mean 
surface  of  Lake  Erie  is  shown  to  be  573.08  feet,  and  of  Lake 
Michigan,  589.15  feet  above  the  sea.  This  differs  considera- 
bly from  former  results,  and  Mr.  Gardner  points  out  the  old 
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sources  of  error.    The  whole  lake  region  is  changed  by  the 
same  amount  as  the  lakes. 
The  following  are  some  of  his  i-esolts: 

Feet. 

The  Cincinnati  City  Directrix 439.74 

Fittsbargh,  Main  Depot  track 746.00 

Hamsbnrg,  Fa. ,  Railroad  Depot  track 819.91 

Fhiladelphia,  City  datum 8.78 

Albany,  mean  tide  in  river 4.84 

Lake  Champlain 100.84 

Lake  Ontario,  mean  surface 250.00 

Indianapolis,  Main  Depot  track 721.75 

Cairo,  city  base  of  levels 291.28 

St.  Loois,  City  Directrix 428.29 

Chicago,  City  Directrix 587.15 

Rock  Island,  C.  R.  I.  and  F.  Depot  track 668.68 

Barlington,  Iowa,  Main  Street  Depot 531.61 

Omaha,  top  of  abutments  of  railroad  bridge 1 ,049.40 

Kansas  aty,  mark  of  high  water  of  1 844 770. 77 

Denver.K.F.  R.  R.  Depot  track 5,196.58 

Cheyenne,  U.  F.  Dej^t  track 6,075.28 

Fike's  Feak 14,146.68 

Mount  Lincoln 14,296.66 

These  heights  are  largely  different  from  previous  estimates. 
Oar  great  railway  centres  and  entire  states  ai*e  raised  10  to 
115  feet  in  altitude.  The  whole  of  some  parts  of  the  conti- 
nent seems  to  be  much  higher  above  the  sea  than  was  sup- 
posed. One  of  the  most  interesting  results  of  the  investiga- 
tion is  that  it  shows  our  American  railroad  levels  to  be  very 
accurate  when  long  lines  are  considered.  The  New  York 
Central  and  Lake  Shoro  and  Michigan  Southern  Railroads 
joined  with  the  Illinois  Central  and  Southern  Railroads  to 
Kew  Orleans  make  a  continuous  line  of  levels  1800  miles 
long  from  New  York  Bay.  They  reach  the  Gulf  of  Mexico 
with  an  error  of  only  two  and  a  half  feet.  The  two  great  in- 
dependent lines — the  Union  Pacific  and  the  Kansas  Pacific 
Railroads — reach  Denver  with  a  difference  of  only  five  feet. 
Such  accuracy  in  American  leveling  speaks  well  for  our  en* 
gineers.  The  careful  determination  of  altitudes  of  high  and 
low  water  at  a  number  of  points  on  the  Ohio,  Mississippi, 
and  Missouri  Rivers  is  one  of  the  most  important  contribu- 
tions, establishing,  as  it  does,  the  true  fall  of  these  rivers  at 
different  stages  of  water — a  subject  of  which  our  previous 
knowledge  was  very  inaccurate.    Mr.  Gardner  closes  with  a 
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list  of  altitudes  of  150  carefully  located  points.  Those  es- 
pecially interested  in  the  paper  will  find  it  in  the  Report  of 
the  United  States  Geological  and  Oeographical  Survey  un- 
der  Professor  F.  V.  Hayden  for  1873. 

THK  BATHOMBTBK  OF  DB.  C.  W.  SISKSNS,  F.B.S. 

In  a  report  to  the  Secretary  of  the  Navy  on  the  Loan 
Exhibition  of  Scientific  Instrnments  at  South  Kensington,  by 
Professor  E.  S.  Holden,  U.  S.  N.,  are  some  interesting  remarks 
upon  this  ingenious  instrument. 

Professor  Holden  says :  The  best  description  of  this  instru- 
ment  is  to  be  found  in  Nature  for  March  30, 1876,  from 
which  the  following  account  is  taken:  A  paper  has  been 
presented  to  the  Royal  Society  "  On  determining  the  depth 
of  the  sea  without  the  use  of  the  sounding^line,"  by  Dr.  C.  W. 
Siemens,  who  gave  at  the  meeting  of  the  24th  of  February, 
1876,  a  description  of  the  instrument  which  he  has  designed 
with  this  object.  He  pommenced  by  giving  a  mathematical 
statement  of  the  effect  of  local  attraction,  to  a  certain  depth, 
on  a  body  placed  at  the  surface  of  the  earth,  assuming  it  to 
be  of  uniform  density,  spherical  in  form,  and  unaffected  by 
centrifugal  action.  For  small  values  of  depth  {h)  this  at- 
traction is  2irA.  The  original  formula  from  which  this  is  ad- 
duced is: 


2'irh 


(-Iv^). 


and  by  substitution  of  2R  for  h  in  this,  Newton's  statement 

4 

of  the  total  attraction  -Rir  is  obtained. 

Now,  if  in  place  of  the  solid  substance  which  forms  the 
exterior  crust  of  the  eailh,  whose  density  may  be  taken  to 
be  the  mean  density  of  superficial  rock,  water,  a  material  of 
less  density,  is  substituted,  it  is  shown  that  the  total  attrac- 
tion must  be  diminished,  and  the  measure  of  this  diminution 
is  a  measure  of  the  depth  of  light  substance  which  has  been 
substituted  for  heavy.  If  we  were  in  possession  of  the  exact 
mean  density  of  the  earth,  of  that  of  the  surface-rock,  and 
of  sea -water,  a  scale  could  be  calculated  beforehand  to 
show  what  depth  would  agree  with  a  certain  diminution  of 
the  measured  effect  of  gravitation.    Such  an  approximate 
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calcalation  was  made  in  designing  the  instmment,  but 
Mr.  Siemens  has  preferred  to  compare  the  readings  of 
the  instrument  with  actnal  sonndings,  in  order  to  obtain  a 
scale. 

The  instmment,  which  is  called  a  bathometer,  consists  of 
the  following  parts :  A  weight,  being  a  column  of  mercary 
affected  by  Tariation  of  gravitation ;  a  counterbalance,  being 
springs  unaffected  by  variation  of  gravitation ;  and  an  ar- 
rangement by  which  variations  in  gravitation  can  be  read  as 
depths  in  units.  The  column  of  mercury  is  maintained  in  a 
vertical  steel  tube  having  cup-like  extensions,  the  lower  por- 
tion being  closed  by  a  corrugated  diaphragm  of  thin  steel 
plate,  and  the  upper  portion  containing  an  aperture  for  filling 
the  instrument,  having  a  screw  stopper.  The  internal  diam- 
eter of  the  tube  is  reduced  at  the  upper  portion,  in  order  that 
the  vertical  oscillations  of  the  mercury  produced  by  the  mo- 
tion of  a  vessel  in  a  sea-way  may  be  reduced  to  a  minimum; 
and  the  instrument  is  suspended  in  a  universal  joint  above  its 
centre  of  gravity,  so  that  it  may  always  hang  in  a  vertical 
position  at  sea,  and  is  inclosed  in  an  air-tight  casing,  so  that 
it  may  not  be  under  the  influence  of  atmospheric  changes. 
The  weight  of  the  column  of  mercury  is  balanced  at  the  cen- 
tre of  the  diaphragm  by  the  elasticity  of  the  steel  springs, 
and  the  modus  operandi  of  the  instrument  is  evident ;  as  the 
mercury  diminishes  in  potential  through  the  effects  of  di- 
minished attraction,  the  action  on  the  springs  diminishes, 
and  these  shorten  upon  themselves. 

There  are  some  peculiarities  in  the  mechanical  arrange- 
ment of  the  instrument  which  repay  examination.  Both  ends 
being  open  to  the  air,  its  indications  are  not  affected  by  va- 
riations of  atmospheric  pressure.  With  regard  to  tempera- 
ture, the  instrument  is  parathermal. 

Professor  Holden  states  that  by  the  courtesy  of  Dr.  Siemens 
he  was  enabled  to  see  the  manuscript  account  of  soundings 
taken  with  this  instrument  on  board  the  Fbraday  in  October 
and  November,  1875,  and  in  March  and  April,  1876.  During 
her  voyage  across  the  Atlantic  at  that  time  frequent  sound* 
ings  were  made  with  the  piano-wire  sounding  apparatus  of 
Sir  William  Thompson,  and  at  each  one  of  these  soundings 
the  bathometer  was  read  by  Dr.  Hicks,  who  had  it  under  his 
charge.    The  results  are  exhibited  in  the  following  table : 
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A. 

B. 

A-1B. 

^    A                4^%.                 4lte 

Bftthometor. 

Fiano-wive. 

Error  of 
Bathometer. 

(A-B)-f-B, 

TkthoBM. 

FatbooM. 

FathoBM. 

ProportioB  of  Error. 

201 

197 

+      4 

+0.020 

99 

100 

-       1 

-  .010 

63 

64 

+     9 

+  .185 

82 

82 

0 

.000 

218 

214 

+  .4 

+  .019 

78 

69 

+     9 

+  .130 

56 

64 

+     2 

+  .037 

65 

54 

+     1 

+  .017 

20 

66 

-     6 

-  .107 

47 

64 

-     7 

-  .130 

50 

68 

-     8 

-  .188 

66 

69 

-     3 

-  .043 

82 

73 

+     9 

+  .122 

56 

4T 

+     9 

+  .171 

49 

46 

+     3 

+  .066 

80 

69 

+  11 

+  .160 

111 

100 

+  11 

+  .110 

216 

200 

+  15 

+  .076 

69 

64 

+    5 

+  .078 

80 

80 

0 

.000 

86 

86 

0 

.000 

68 

76 

-     8 

-  .106 

388 

368 

+  35 

+  .099 

799 

698 

+101 

+  .143 

607 

603 

+104 

+  .206 

2789 

2616 

+273 

+  .108 

2388 

2320 

+  68 

+  .029 

1907 

1861 

+  46 

+  .025 

1615 
Mean. 

1700 

-  86 

-  .050 

0.083 

The  followiog  Boandiogs  were  taken  in  March  and  April, 
1876y  by  Alexander  Siemens,  Esq.,  near  Nova  Scotia.  Some 
sources  of  error  had  in  the  meanwhile  been  removed : 


A. 

B. 

A-B. 

(A-B)-^B. 

90 

90 

0 

0.000 

94 

92 

+  2 

+  .022 

95 

94 

+  1 

+  .011 

107 

101 

+  6 

+  .069 

105 

105 

0 

.000 

64 

64 

0 

.000 

64 

61 

+  3 

+  .049 

66 

53 

+  8 

+  .057 

66 

68 

-  2 

-  .030 

29 

27 

+  2 

+  .074 

48 

Mean 

88 

+  6 

+  .132 

0.039 
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It  will  be  seen  from  the  table  that  the  mean  error  is  a  lit- 
tle over  eight  per  cent,  for  the  first  trials,  during  which  time 
the  instrument  (which  was  the  first  of  its  kind)  was  subject 
to  various  sources  of  error,  some  of  which  have  now  been 
removed  by  better  mechanical  arrangements,  and  a  few  of 
which  remain  to  be  overcome.  It  will  also  be  observed  from 
the  second  part  of  the  table  that  in  April,  1876,  after  certain 
of  these  mechanical  difficulties  had  been  overcome,  the  per- 
centage of  error  was  much  reduced,  so  that  a  sounding  by 
the  instrument  and  one  by  the  line  agreed  on  the  average 
to  within  ahont  four  per  cent.  Dr.  Siemens  is  now  engaged 
in  incorporating  some  improvements  into  a  new  instrument 
of  this  kind,  and  in  particular  in  substituting  for  the  corru- 
gated diaphragm,  which  supports  the  column  of  mercarj, 
one  made  of  steel  which  is  sawed  through  in  a  spiral  form 
and  covered  by  a  sheet  of  India  rubber. 

In  the  trial  of  this  first  bathometer,  Dr.  Siemens  took  it  to 
the  top  of  the  great  clock-tower  of  the  Houses  of  Parliament 
(315  feet),  and  it  was  found  to  read  very  closely  what  theory 
demanded.  It  may  be  reasonably  hoped  that  the  mechanical 
difficulties,  which  are  very  great,  can  be  so  far  overcome  as 
to  cause  the  instrument  to  be  read  in  the  open  sea  within 
one  or  two  per  cent,  of  the  true  depth  on  the  average.  It 
must  be  remembered  that  the  piano-wire  apparatus  gives  the 
depth  of  water  immediately  below  the  ship,  while  the  ba- 
thometer gives  an  indication  of  an  attraction  (or  of  a  defici- 
ency) which  is  the  result  of  the  depth  of  water  for  several 
miles  in  every  direction.  It  gives  the  mean  depth  over  a 
certain  area. 

A  difficulty  will  always  anse  in  the  use  of  this  device  as  a 
navigating  instrument  in  general,  as  on  approaching  close 
to  the  land  it  will  give  an  indication  due  not  only  to  the 
depth  of  water  beneath  the  ship,  but  partially  due  to  the 
height  of  the  neighboring  land  above  the  level  of  the  sea. 
Thus  we  may  expect  to  find  always  a  reading  of  the  instra- 
ment  near  the  shore  which  will  be  different  from  what  it 
would  give  in  the  open  sea  over  the  same  depth  of  water, 
and  hence,  for  general  cruising,  such  an  instrument  will  be 
an  nnceitain  guide  of  a  close  approach  to  land.  When,  how- 
ever, the  water  shoals  gradually,  so  that  the  100-fathom  line 
is  twenty-five  to  forty  miles  from  shore  in  which  case  the 
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distarbing  effect  of  the  distant  shore  would  be  very  small^ 
it  would  indicate  with  great  ceitaiuty  the  shoaling  of  the. 
water,  and  a  simple  observation  of  the  rate  of  shoaling  could 
not  fail  to  be  of  service  to  the  navigator. 

The  foregoing  objections  would  not  apply,  however,  in  a 
case  where  the  instrument  was  placed  on  a  packet-ship  which 
was  continually  making  the  same  voyage,  as  on  one  of  the 
Atlantic  steamers  for  example. 

If  whenever  the  ship's  position  was  known  the  bathometer 
was  read  and  the  reading  entered  on  the  cbait,  and  if  after 
ten  or  twenty  voyages  a  particular  instrument  was  constant- 
ly seen  to  have  the  same  reading  when  the  ship  was  in  a 
given  position  (as  it  undoubtedly  would),  it  could  not  fail  to 
be  trusted  as  a  warning  and  as  an  aid.  By  an  experience  of 
this  kind  a  table  of  the  bathometer  readings  which  corre- 
sponded to  particular  positions  could  be  made  and  thoroughly 
tested  on  such  a  vessel,  which  is  constantly  crossing  in  the 
same  track,  so  that  after  a  time  the  reading  of  this  particu- 
lar bathometer  would  become  an  important  sign  of  nearing 
a  coast 

In  this  way,  with  intelligent  officers  who  would  not  fail  to 
put  the  necessary  tests  to  it,  it  may  yet  be  deemed  suitable 
to  serve  as  an  important  aid  to  navigation.  Its  great  use 
will  be,  for  the  present,  on  board  of  special  surveying  ships, 
to  indicate  not  so  much  the  actual  and  absolute  depths  as 
the  changes  ofdeptK  If,  for  example,  a  ship  is  engaged  in 
making  soundings  with  a  trustworthy  apparatus  on  board, 
and  if  it  is  found  that  a  given  depth  by  the  piano-wire  al- 
ways corresponds  very  nearly  to  the  same  reading  of  the 
instrument  (as  it  would),  and  if  this  continues  to  be  so,  then 
a  change  in  the  reading  of  the  bathometer  would  indicate  to 
the  commanding  officer  the  passage  over  shoaler  or  deeper 
water,  as  the  case  might  be,  and  it  would  show  the  necessity 
for  a  new  sounding — a  necessity  which  otherwise  would  be 
overlooked.  In  the  hands  of  intelligent  officers  this  instru- 
ment, which  is  now  an  experiment  merely,  may  become  of 
great  value,  and  it  is  quite  within  reasonable  expectations  to 
hope  for  valuable  aid  from  it  in  its  perfected  form. 

It  is  understood  that  an  instrument  of  this  class  will  soon 
be  in  the  possession  of  the  Navy  Department,  and  one  has 
been  proposed  for  use  on  H.  M.  S.  Faton^  and  npon  the  rer 
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ports  of  the  officers  who  will  have  it  in  charge  a  correct 
appreciation  of  its  practical  usefulness  cao  be  based. 

WORK  ACCOMPLISHBD  BT  THE   CHALLENGER. 

The  thoroughness  of  the  equipment  of  the  Challenger^  the 
abilities  of  the  several  officers  and  assistants,  and  the  favor- 
able circumstances  generally  combined  to  render  this  expedi- 
tion one  of  the  most  fortunate  and  successful  of  any  on  rec- 
ord. Indeed,  it  may  well  be  considered  as  marking  an  epoch 
in  the  scientific  history  of  the  world. 

The  first  important  advance  made  by  the  ChaUenger  on 
our  previous  knowledge  of  the  deep  seas  was  in  the  discovery 
of  a  vast  extent  of  red  clay  on  the  floor  of  the  ocean  at  pro- 
found depths,  and  the  comparative  absence  of  life  there. 
This  extends  far  into  the  South  Atlantic,  merging  into  gray 
ooze  to  the  north,  while  to  the  south  a  remarkable  deposit  of 
silicious  matter  covers  the  Antarctic  Sea  floor.  The  small 
amount  of  carbonate  of  lime  and  large  amount  of  alumina 
and  oxide  of  iron  contained  in  it  render  its  formation  ex- 
tremely difficult  to  understand.  An  important  deduction  is 
made  that  while  this  formation  is  going  on  to  an  immense 
extent,  with  but  little  trace  of  organic  life  in  the  depths  be- 
low, the  sea  above  teems  with  a  variety  of  animal  forms, 
thus  having  an  exact  analogy  in  well-known  terrestrial  strata. 
The  cause  of  the  absence  of  organic  remains,  as  suggested 
by  Professor  Thomson,  lies  in  the  large  amount  of  carbonic* 
acid  gas  held  in  suspension  by  the  sea  at  great  depths,  which 
acts  as  a  solvent  on  the  carbonate  of  lime,  leaving  only  the 
decomposed  residuum  to  increase  the  thickness  of  the  sea 
bottom. 

Another  result  of  the  ChaUenger* e  work  has  been  to  estab- 
lish as  general  principles  what  was  only  known  to  exist  in 
isolated  instances,  namely,  the  universal  lowering  of  the  tem- 
perature of  the  great  seas  with  increasing  depth. 

Previous  expeditions  have  shown  that  the  fauna  of  the 
deep  seas  contained  species,  genera,  and  groups  which  ex- 
isted during  past  ages,  many  of  them  being  forms  known  only 
as  fossils,  thus  surviving  the  various  alterations  that  accom- 
panied the  geological  periods.  Numerous  additional  illustra- 
tions were  found  in  copnection  with  the  expedition  of  the  Chair 
lenger^  which  will  doubtless  in  due  time  be  brought  forward. 
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In  addition,  howeyer,:the  Challenger  has  shown  that  many 
of  the  species  occur  over  very  wide  ranges  in  portions  of  the 
sea  bottom  far  apart,  especially  those  of  great  geological 
antiquity,  forms  being  found  in  the  New  Zealand  seas  having 
a  general  resemblance  to  those  at  the  same  depth  off  Portu- 
gal and  North  Africa. 

Some  extremely  curious  forms  of  animal  life  were  obtained 
by  the  GhaUengtr^  amoi^g  them  one  crab  that  appeared  to  be 
all  eyes,  and  another  without  any.  The  two  remarkable 
sea-urchins  obtained  in  the  Porcupine  expedition,  JSalenia  and 
PouHalesiay  were  found  by  the  Challenger,  the  latter  over  a 
wide  area.  A  great  hydroid  was  found,  as  large  as  a  young 
tree,  and  many  sponges  of  exquisite  beauty.  The  globigerinaj 
under  the  cai*eful  examination  of  surface  specimens,  proved 
to  have  a  spiny  coat  surrounding  the  holes,  through  which 
the  contractile  and  motile  yet  structureless  protoplasm  pro- 
trudes. 

The  deepest  Atlantic  sounding  was  made  nearly  ninety 
miles  north  of  St. Thomas,  in  9875  fathoms;  the  deepest  in 
the  Pacific  was  about  five  degrees  east  of  Jeddo,  8960  fath- 
oms, with  a  bottom  of  red  clay.  In  the  Pacific  there  were 
some  very  important  observations  made  in  regard  to  the 
existence  of  confined  basins  at  the  sea  bottom,  having  a  uni- 
form temperature  for  a  considerable  depth.  The  depth  of 
these  submarine  basins  was  ascertained  by  noting  the  dis- 
tance over  which  the  same  temperature  was  maintained. 
When  the  thermometer  indicated  a  gradual  lowering  of  tem- 
perature to  a  certain  point,  and  then  remained  unchanged 
with  increasing  depth,  it  was  concluded,  with  great  show 
of  reason,  that  the  area  was  surrounded  bv  a  barrier  without 
any  opening  through  which  the  bottom  waters  could  pene- 
trate. No  such  basins  were  found  in  the  Atlantic. — 13  A, 
June  3, 1876,  688.  

SWEDISH  ARCTIC   EXPLOBATIOl^S  TO    1875. 

The  Swedish  government  publishes  in  a  small  pamphlet 
a  general  account  of  Sweden,  and  a  catalogue  of  the  objects 
presented  by  the  Swedish  government  for  exhibition  in  the 
International  Geographical  Congress  at  Paris  in  1875.  In 
this  volume  we  find  noticed  the  following  Swedish  expedi- 
tions for  the  exploration  of  the  arctic  regions:   In  1837 

L 
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Professor  Sven  Loven  began  an  expedition  to  Spitzbergeu 
which  continued  until  1838^  in  which  year  the  French  gov- 
ernment sent  out  a  similar  expedition^  generally  known  as 
the  Commission  du  Nord.     In  1867  Torell  explored  Iceland, 
and  in  1858  Nordenskjdld  visited  Spitzbergen.     In  1859  Dr. 
Torell  explored  a  portion:  of  Greenland.     In  1861  a  gov- 
ernment expedition  left  Tromso  for  Spitzbergen,  Dr.  Torell 
being  chief,  with  Nordenskjold  and  others  as  his  coUabora- 
toi*s.     In  1863  Dr.  Quenneratadt  undertook  an  expedition  to 
the  island  of  Jan-Mayen  and  the  neighboring  seas.    In  1864 
a  third  Swedish  expedition  was  sent  to  Spitzbergen,  Dr. 
Nordenskjold  being  chief  of  the  scientific  corps.    In  1865 
Dr.  PaijkuU  explored  Iceland.    In  1868  a  fourth  Swedish  ex- 
pedition was  made  to  Spitzbergen,  under  the  direction  of 
Nordenskjold  and  a  considerable  corps  of  scientists,  in  which 
expedition  Beeren  Island  was  visited.    In  1870  Dr.  Norden- 
skjold undertook  a  voyage  to  Greenland,  hoping  to  make 
use  of  Esquimau  dogs  for  sledge  journeys.    The  principal 
field  of  their  explorations  was  the  west  coast  of  Greenland, 
between  the  68th  and  71st  degrees  of  latitude.    This  expe- 
dition was  very  successful  in  the  collection  of  large  masses 
of  meteoric  iron.    In  the  spring  of  1871  an  expedition  to 
Greenland  was  made  by  a  vessel  of  the  Swedish  Navy,  under 
the  command  of  Baron  Yon  Otter.    In  1872  an  expedition 
intended  to  pass  the  winter  at  Spitzbergen  was  sent  out, 
consisting  of  three  vessels,  under  Palander  and  Crazensteon; 
and   two   other   Swedish   expeditions   were    also   sent  to 
Spitzbergen  under  private  expense — one  in  1870,  with  the 
object  of  exploring  the  phosphatic  strata.    The  second  expe- 
dition of  1872  was  also  urged  in  the  same  interest,  but  accom- 
plished much  for  geology.     Finally,  the  expedition  of  1875 
to  Nova  Zembla  was  carried  out  entirely  at  the  expense  of 
Oscar  Dickson.     It  was  under  the  scientific  direction  of  the 
indefatigable  Professor  Nordenskjold. 

EXPLORiLTIONS   MADE   UNDEB  THE   DIRECTION   OF  F.  V. 

HAYDEN  IN   1876. 

For  reasons  beyond  the  control  of  the  geologist  in  charge, 
the  various  parties  comprising  the  United  States  Greological 
and  Geographical  Survey  of  the  Territories  did  not  com- 
mence their  field  work  until  August.    Owing  to  Indian  hos- 
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tility,  the  labora  of  the  Sarvey  were  confined  to  the  comple- 
tion of  the  Atlas  of  Colorado.  Therefore  the  work  of  the 
season  of  1876  was  devoted  to  finishing  the  entire  mountain- 
ous portion  of  Colorado,  with  a  belt  fifteen  miles  in  width 
of  Northeni  New  Mexico,  and  a  belt  twenty-five  miles  in 
breadth  of  Eastern  Utah.  Six  sheets  of  the  Physical  Atlas 
are  now  nearly  ready  to  be  issued  from  the  press.  Each 
sheet  embraces  an  area  of  over  1 1,500  square  miles,  or  a  total 
of  70,000  square  miles.  The  maps  are  constructed  on  a  scale 
of  four  miles  to  one  inch,  with  contoura  of  200  feet,  which 
will  form  the  basis  on  which  will  be  represented  the  geol- 
ogy, etc. 

The  point  of  depailure  the  past  season  was  Cheyenne, 
Wyoming  Temtory. 

The  primary  Triangulation  party  was  placed  in  charge  of 
A.  D.  Wilson,  and  took  the  field  from  Trinidad,  the  southern 
terminus  of  the  Denver  and  Rio  Grande  Railway,  August  18th, 
making  the  firat  station  on  Fisher's  Peak.  From  this  point 
the  party  marched  by  the  valley  of  the  Purgatoire,  crossed 
the  Sangre  de  Christo  Range  by  way  of  Costillia  Pass,  and 
followed  the  west  base  of  the  range  northward  as  far  as  Fort 
Garland,  making  a  station  on  Cnlebra  Peak.  About  six 
miles  north  of  Fort  Garland  is  located  one  of  the  highest  and 
most  rugged  mountain-peaks  in  the  West,  called  Blanca  Peak, 
the  principal  summit  of  the  Sierra  Blanca  group.  On  the 
morning  of  August  28th  the  party  started  to  ascend  this 
peak.  They  found  no  difiiculty  in  riding  to  timber  line, 
which  is  here  about  12,000  feet  above  sea-level.  Here  they 
were  compelled  to  leave  the  animals,  and  carry  the  instru- 
ments themselves.  The  main  summit  is  about  two  miles 
north  of  the  first  point,  in  a  straight  line,  and  connected  with 
it  by  a  very  sharp  ridge,  difficult  to  pass  on  account  of  the 
loose  rocks  and  the  constant  fear  of  tumbling.  After  diffi- 
cult climbing  they  found  themselves  on  the  summit.  From 
here  a  magnificent  view  was  spread  out  before  them.  A 
large  portion  of  Colorado  and  New  Mexico  could  be  seen. 
This  point  is  the  highest  in  the  Sierra  Blanca  group,  and,  as 
far  as  is  known  at  the  present  time,  is  the  highest  in  Colo- 
rado. The  elevation  was  determined  by  Mr.  Wilson.  First 
a  mean  of  eight  barometric  readings,  taken  synchronously 
with  those  at  Fort  Garland,  gave  a  difference  between  the 
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two  points  of  6466  feet ;  Becondly  by  fore  and  back  angles 
of  elevation  and  depression,  which  gave  a  difference  of  6468 
feet.  The  elevation  at  the  Fort  was  determined  by  a  series 
of  readings  compared  with  the  Signal  Service  barometer  at 
Colorado  Springs,  giving  an  elevation  of  7997  feet,  making 
Blanca  Peak  14,464  feet  above  sea -level.  This  peak  may 
be  regarded  therefore  as  one  of  the  highest  in  the  United 
States.  A  comparison  with  some  of  the  first-class  peaks  in 
Colorado  will  show  the  relative  height : 

Feet 

Blanca  Peak  above  sea-lerel 14,464 

Mount  Harvard  **       "      **    14,384 

Gray'sPeak  "       "      "   14,341 

Mount  Lincoln  •        "      "   14,296 

MountWilson  "       "      **   14,280 

Long'sPeak  "      "     "   14,271 

Uncompahgre  Peak     "      "      "   14,285 

Pike's  Peak     .  "       "      "   14,146 

The  foregoing  table  will  afford  some  conception  of  the  dif- 
ficulty encountered  in  determining  the  highest  peak,  when  so 
many  occur  that  are  nearly  of  the  same  elevation.  About 
fifty  peaks  are  found  within  the  limits  of  Colorado  that  ex- 
ceed 14,000  feet  above  sea-level. 

From  this  point  the  party  proceeded  westward  across  the 
San  Luis  Valley  and  up  the  Rio  Grande  to  its  source.  From 
the  head  of  the  Rio  Grande  the  party  crossed  the  continental 
divide,  striking  the  Animas  Park,  thence  by  trail  to  Parrott 
City. 

After  making  a  station  on  La  Plata  Peak,  the  party 
marched  northwest  across  the  broken  Mesa  country  west  of 
the  Dolores,  making  three  stations  on  the  route.  After 
making  a  primary  station  on  the  highest  point  of  the  Abajo 
Mountains,  the  pai-ty  turned  westward  to  Lone  Cone;  thence 
crossing  the  Gunnison  and  Grand  Rivers,  they  proceeded  to 
the  great  volcanic  plateau  at  the  head  of  the  White  River. 
The  final  station  was  made  betweeu  the  White  and  Yaropah 
Rivers  in  the  northwestern  conier  of  Colorado.  During  this 
brief  season  Mr.  Wilson  finished  about  1000  miles  of  topog- 
raphy and  made  eleven  geodetic  stations,  thus  connecting 
the  whole  of  Southern  and  Western  Colorado. 

In  company  with  the  Triangulation  party,  Mr.  Holmes  made 
a  hurried  trip  through  Colorado,  touching  also  portions  of 
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New  Mexico  and  Utah.  He  was  unable  to  pay  much  atten- 
tion to  detailed  work,  but  bad  an  excellent  opportunity  of 
taking  a  general  view  of  the  two  great  plain  belts  that  lie — 
the  one  along  the  east,  the  other  along  the  west  base  of  the 
Rocky  Mountains.  For  nearly  2000  miles'  travel  he  had  con- 
stantly in  view  the  cretaceous  and  tertiary  formations,  among 
which  are  involved  some  of  the  most  interesting  geological 
questions.  He  observed,  among  other  things,  the  great  per- 
sistency of  the  various  groups  of  rocks  throughout  the  east, 
west,  and  north,  and  especially,  in  the  west,  that  from  North- 
ern New  Mexico  to  Southern  Wyoming  the  various  members 
of  the  cretaceous  lie  in  almost  unbroken  belts,  while  the  ter- 
tiaries  are  hardly  less  easily  followed. 

Between  the  east  and  the  west  there  is  only  one  great  in- 
congruity. Along  the  east  base  of  the  mountains  the  up- 
per Cretaceous  rocks,  including  Nos.  4  and  5,  are  almost 
wanting,  consisting  at  most  of  a  few  hundred  feet  of  shales 
and  laminated  sandstones.  Along  the  west  base  this  group 
becomes  a  prominent  and  important  topographical  as  well 
as  geological  feature.  In  the  northwest,  where  it  forms 
the  ^^  M^sa  Yerd^,''  and  the  cap  of  the  Dolores  plateau,  it 
comprises  upward  of  2000  feet  of  coal-bearing  strata,  chiefly 
sandstone,  while  in  the  noi*th  it  reaches  a  thickness  of  3500 
feet,  and  foi*ms  the  gigantic  hog-back  of  the  Grand  River 
Valley. 

While  in  the  southwest  he  visited  the  Sierra  Abajo,  a  small 
group  of  mountains  which  lie  in  Eastern  Utah,  and  found,  as 
he  had  previously  surmised,  that  the  structure  was  identi- 
cal with  that  of  the  four  other  isolated  groups  that  lie  in 
the  same  region.  A  mass  of  trachyte  has  been  forced  up 
through  fissures  in  the  sedimentary  rocks,  and  now  rests 
chiefly  upon  the  sandstones  and  shales  of  the  lower  Creta- 
ceous. There  is  a  considerable  amount  of  arching  of  the  sed- 
imentary rocks,  caused  probably  by  the  intrusion  of  wedge- 
like  sheets  of  trachyte,  while  the  broken  edges  of  the  beds  are 
frequently  bent  abruptly  up  as  if  by  the  upward  or  lateral 
pressure  of  the  rising  mass.  He  was  able  to  make  many  ad- 
ditional observations  on  the  geology  of  the  San  Juan  region, 
and  secured  much  valuable  material  for  the  coloring  of  the 
final  map. 

He  states  that  the  northern  limit  of  the  ancient  0110"  build- 
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ers  in  Colorado  and  Eastern  Utah  is  hardly  above  latitude 
37^  45'. 

The  Grand  River  Division  was  directed  by  Mr.  Henry  Gan- 
nett, topographer,  with  Dr.  A.  C.  Peale  as  geologist.  Mr. 
James  Stevenson,  executive  officer  of  the  Survey,  accom- 
panied this  division  for  the  purpose  of  assisting  in  the  man- 
agement of  the  Indians,  who  last  year  prevented  the  com- 
pletion of  the  work  in  this  locality  by  their  hostility. 

The  greater  portion  of  the  work  of  this  division  lay  north 
of  the  Grand  River,  limited  on  the  north  by  the  parallel  of 
80*^  30',  and  included  between  the  meridians  of  108''  and 
109^  30'. 

This  division  took  the  field  at  Canon  City,  Coloi-ado,  about 
the  middle  of  August.  The  party  traveled  nearly  west,  up 
the  Arkansas  River,  over  Marshall's  Pass,  and  down  the  To- 
raichi  and  Gunnison  Rivers  to  theXJncompahgre  (Ute)  Indian 
Agency.  Here  they  secured  the  services  of  several  Indians 
as  escort  in  the  somewhat  dangerous  country  which  they 
were  first  to  survey.  This  area  lying  south  of  the  Sierra  Ia 
Sal  was  worked  without  difficulty.  It  is  a  broken  plateau 
country,  and  presents  many  curious  pieces  of  topography. 
Eleven  days  were  occupied  in  this  work. 

The  Grand  River,  from  the  mouth  of  the  Gunnison  to  that 
of  the  Dolores,  t.  e.,  for  nearly  a  hundred  miles,  flows  along 
the  southern  edge  of  a  broad  valley,  much  of  the  way  being 
in  a  low  canon,  one  hundred  to  two  hundred  feet  deep.  The 
course  of  the  river  is  first  northwest  for  twenty-five  miles, 
then,  turning  abniptly,it  flows  southwest,  and  then  south  for 
about  seventy-five  miles.  This  valley  has  an  average  width 
of  twelve  miles.  It  is  limited  on  the  north  and  west  by  the 
Roan,  or  Book  Clifls,  and  their  foot-hills,  which  follow  the 
general  course  of  the  river.  These  clifls  rise  from  the  valley 
in  a  succession  of  steps  to  a  height  of  about  4000  feet  above 
it,  or  8000  to  8600  above  the  sea. 

From  its  crest,  this  plateau  (for  the  Book  Clifls  ai*e  but  the 
southern  escarpment  of  a  plateau)  slopes  to  the  N.N.E.  at 
an  angle  of  not  more  than  5^  It  extends  from  the  Wahsatch 
Mountains  on  the  west  to  the  foot-hills  of  the  Park  Range  on 
the  east,  and  presents  every  where  the  same  characteristics. 
The  Green  River  crosses  it,  flowing  in  a  dii'ection  exactly  the 
reverse  of  the  dip.     It  borders  the  Grand  on  the  north  for 
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one  hundred  and  fifty  miles,  the  east  forming  the  divide  be- 
tween the  Grand  and  the  White.  On  the  south  side  of  the 
crest  are  broken  cliffs;  on  the  north  side,  the  branches  of  the 
White  canon  immediately.  This  leaves  the  divide  in  many 
places  very  narrow,  in  some  cases  not  more  than  thirty  to 
forty  feet  wide,  with  a  vertical  descent  on  the  south  toward 
the  Grand  River,  and  an  extremely  steep  earth  slope  (35°  in 
many  cases)  at  the  heads  of  the  streams  flowing  north  to  the 
White  River.  This  crest,  thongh  not  over  8600  feet  in  height, 
is  the  highest  land  for  a  long  distance  in  every  direction. 

After  leaving  theUncompahgre  Agency,  the  party  followed 
Gunnison's  Salt  Lake  road  to  the  Grand,  and  down  that  river 
to  the  mouth  of  the  Dolores,  in  latitude  88°  60',  longitude 
109°  17'.  At  this  point  they  turned  northward,  and  went  up 
to  the  crest  of  the  Book  Plateau.  They  followed  this  crest 
to  the  eastward  for  upward  of  a  hundred  miles  to  longitude 
108°  16',  and  thence  via  the  White  River  (Ute)  Indian  Agen- 
cy to  Rawlins,  where  they  arrived  on  October  23d. 

The  whole  area  worked  is  about  3500  square  miles,  in  sur- 
veying which  about  sixty  stations  were  made. 

The  geological  work  of  this  division,  by  Dr.  Peale,  connects 
directly  with  that  done  by  him  in  1874  and  1875.  Sediment- 
ary formations  prevail  on  both  districts  visited  the  past 
season. 

The  country  first  examined  lies  between  the  San  Miguel 
and  Dolores  Rivers,  extending  northward  and  noith  west  ward 
from  Lone  Cone  Mountain.  The  general  character  of  this 
region  is  that  of  a  plateau  cut  by  deep  gorges  or  canons, 
some  of  which,  especially  toward  the  north,  extend  from 
the  sandstones  of  the  Dakota  group  to  the  top  of  the  red 
beds.  The  depth  of  the  canon,  however,  is  no  indication  of 
its  importance  as  a  stream-bed,  for  away  from  the  main 
streams  they  are  dry  the  greater  portion  of  the  year.  There 
are  not  great  disturbances  of  the  strata,  what  folds  do  occur 
being  broad  and  comparatively  gentle. 

The  San  Miguel  River,  leaving  the  San  Juan  Mountains, 
flows  toward  the  northwest,  and  with  its  tributaries  cuts 
through  the  sandstones  of  the  Dakota  greup,  exposing  the 
variegated  beds  lying  beneath,  that  have  generally  been  re- 
ferred to  the  Jurassic.  About  25  or  30  miles  north  of  Lone 
Cone  the  river  turns  abruptly  toward  the  west,  and  flows 
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west  and  southwest  for  about  15  miles,  when  it  again  turns, 
and  flows  genei*ally  northwest  until  it  joins  the  Dolores. 
Between  the  San  Miguel  and  Lone  Cone,  the  sandstones  of 
the  Dakota  group  (or  No.  1  cretaceous)  are  nearly  horizontal, 
forming  a  plateau  which,  on  approaching  the  mountains,  has 
a  capping  of  cretaceous  shales. 

Beyond  the  bend,  the  San  Miguel  flows  in  a  monoclinal 
valley,  in  which  the  canon  walls  are  of  the  same  description 
as  in  the  upper  part  of  its  course.  As  the  mouth  is  ap- 
proached the  red  beds  appear.  Between  this  portion  of  the 
course  of  the  San  Miguel  and  the  almost  parallel  couree  of 
the  Dolores,  which  is  in  a  similar  monoclinal  rift,  there  are 
two  anticlinal  and  two  synclinal  valleys  parallel  to  each 
other.  They  are  all  occupied  by  branches  of  the  Dolores. 
Lower  Cretaceous,  Jurassic,  and  Triassic  strata  outcrop,  and 
present  some  interesting  geological  details,  which  will  be 
fully  considered  in  the  report  on  the  district.  The  Dolores 
River  comes  from  a  high  plateau  in  a  zigzag  coui*se,  flowing 
sometimes  witl)  the  strike  and  sometimes  with  the  dip  of 
the  strata.  Its  general  course  on  the  western  line  is  about 
northwest,  from  which  it  turns  to  the  northward  and  west- 
ward, Anally  changing  to  northwest  again  to  its  junction 
with  the  Grand.  It  is  in  canon  the  greater  part  of  its 
course.  In  the  region  of  country  north  of  Grand  River  the 
geological  formations  extend  uninterruptedly  from  the  red 
beds  exposed  on  Grand  River  to  the  white  tertiary  cliffs 
forming  the  summit  of  the  ^'  Roan  Mountains,"  or  Book  Cliffs. 
The  Grand  is  generally  in  a  canon  in  the  red  beds. 

On  the  north  side  the  No.  1  cretaceous  sandstone  forms 
a  hog-back  sloping  toward  the  cliffs.  Between  the  crest 
of  this  hog -back  and  the  cliffs  there  is  a  broad  valley 
formed  by  the  erosion  of  the  soft  cretaceous  shales  which  ex- 
tend to  the  base  of  the  cliffs,  and  in  some  places  form  their 
lower  portion.  The  cliffs  are  composed  mainly  of  cretaceous 
beds,  rising  one  above  another  in  steps,  until  an  elevation  of 
about  8000  feet  is  reached.  The  summit  is  the  edsre  of  a 
plateau  sloping  N.N.E.  This  plateau  is  cut  by  the  drainage 
flowing  into  the  White  River  from  the  south.  These  sti'eams 
i-arely  out  through  the  tertiary  series. 

Coal  of  poor  quality  is  found  in  the  sandstones  of  the 
Dakota  group,  and  also  in  the  sandstones  above  the  middle 
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cretaceous  beds.  Wherever  noticed,  it  was  in  thin  seams 
and  of  little  economic  importance. 

The  White  River  Division  was  directed  by  G.  B.  Chit- 
tenden as  topographer,  accompanied  by  F.  M.  Endiich  as 
geologist. 

The  district  assigned  to  this  party  as  their  field  for  explo- 
ration during  the  season  of  1876  commenced  from  the  east- 
ward at  longitude  107^  30',  joining  on  to  the  work  previous- 
ly done,  and  extended  westward  30  miles  into  Utah  Terri- 
tory. Its  southern  boundary  was  north  latitude  39°  30', 
while  the  White  River  formed  the  northern  limit.  In  order 
to  take  the  greatest  possible  advantage  of  the  short  time 
that  could  be  allowed,  it  was  determined  to  make  the  White 
River  Agency  the  head-quarters,  and  in  two  trips  from  there 
complete  the  work.  About  3800  square  miles  comprised  the 
area  surveyed. 

In  working  up  the  topography  of  the  district,  the  party 
spent  48  days  of  absolute  field-work,  made  41  main  topo- 
graphical stations  and  16  auxiliary  ones,  and  traveled  with- 
in the  district  about  1000  miles.  The  party  ascertained  the 
course  of  all  the  main  trails,  the  location  and  quality  of 
nearly  all  the  water — which  is  scanty  throughout — and  can 
map  with  considerable  accuracy  the  topographical  forms 
and  all  the  water-courses.  The  area  is  almost  entirely  de^ 
void  of  topographical  ^^  points,"  and  the  topographer  is 
obliged  to  depend  to  a  considerable  degree  on  those  far  to 
the  north  and  south  for  the  triangulation.  The  country  has 
been  heretofore  almost  entirely  unexplored,  and  was  de- 
scribed by  the  nearest  settlers  as  a  broken  caHon  country, 
extremely  dry.  It  was  marked  on  the  maps  as  a  high  un- 
dulating plateau,  with  fresh-water  lakes  and  timber.  The 
party  saw  no  lakes  of  more  than  four  hundred  yards  in  diam- 
eter, and  only  two  or  three  of  those.  The  country  is  nearly 
all  inhabitable  both  winter  and  summer,  and  considerable  por- 
tions of  it  valuable,  and,  though  three  quarters  of  it  is  with- 
in the  XJte  Indian  Reservation,  the  advantage  of  a  more  ac- 
curate knowledge  of  its  character  can  readily  be  seen. 

Altitudes  were  determined  by  the  mercurial  barometer, 
with  a  base  at  the  White  River  Indian  Agency,  and  checked 
by  a  continuous  system  of  vertical  angles.  The  altitude  of 
the  Agency  has  been  determined  by  a  series  of  barometric 
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observations  extending  oyer  two  years  and  a  half,  and  re- 
ferred to  railroad  levels,  and  can  probably  be  depended  on 
to  within  a  few  feet. 

The  general  topography  is  a  gentle  rise  from  the  White 
River  toward  the  south,  and  a  sudden  breaking  off,  when 
the  divide  is  reached,  into  ragged  and  often  impassable  cliffs, 
known  on  the  maps  as  the  Roan  or  Book  Mountains.  The 
gentle  plateau  slope  of  the  White  River  side  is  cut  by  almost 
numberless  and  often  deep  cafions,  and  in  many  cases  the  sur- 
face of  the  country  has  been  eroded  away,  leaving  broken  and 
picturesque  foi*ms,  the  lower  benches  generally  covered  with 
cedars  and  pinons,  and  the  upper  rich  in  grass. 

There  are  four  main  streams  draining  into  the  White 
River  within  the  limits  of  our  work — a  distance  of  some- 
thing over  100  miles.  All  of  these  streams  have  more  or 
less  good  water  at  their  heads.  They  traveled  nearly  the 
whole  length  of  all  these  water-coni*ses,  but  found  good 
trails  only  in  the  middle  ones.  Trails,  which  traverse  the 
whole  district  in  every  possible  direction,  keep  mostly  on 
the  summit  of  the  ridges  and  plateaus,  and,  by  taking  care 
not  to  cross  the  eafions,  the  country  is  very  easily  traveled 
through. 

The  country  is  almost  entirely  destitute  of  timber,  and  has 
but  little  good  water.  It  is,  however,  abundantly  supplied 
with  grass,  and,  especially  in  the  winter  season,  must  be  well 
stocked  with  game. 

In  the  far  western  portion,  and  outside  the  limits  of  the 
Reservation,  one  large  vein  of  asphaltum  and  several  small 
veins  were  found,  and  also  i*unning  springs  of  the  same  ma- 
terial— all  of  which,  if  once  reached  by  railroad,  will  prove  of 
great  commercial  value.  These  deposits  have  been  spoken  of 
before,  but  their  location  has  not  been  accurately  determined. 

According  to  the  report  of  F.  M.  Endlich,  the  geology  of 
the  district  is  very  simple,  though  interesting.  Inasmuch  as 
but  one  divide  of  importance  occurred  within  the  district, 
the  work  was  somewhat  simplified.  This  was  formed  by 
the  Book  Cliffs — between  the  drainages  of  the  Grand  on  the 
south  and  the  White  on  the  north.  Both  of  these  rivers  flow 
a  little  south  of  west  into  the  Green  River,  which  they  join 
in  Utah.  From  the  junction  of  the  Grand  and  Green  down- 
ward, the  river  is  called  the  Great  Colorado.      Orograph- 
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ically  the  region  sarveyed  is  comparatively  simple.  The 
Book  Cliffs  are  the  summit  of  a  plateau  about  8000  feet  above 
sea-level,  continuing  unbroken  over  to  the  Green  River.  To- 
ward the  south  these  cliffs  fall  off  very  steeply,  forming  deep 
canons  that  contain  tributaries  of  the  Grand  River.  On  the 
north  side,  with  the  dip  of  the  sti-ata,  the  slope  is  more  gen- 
tle, although  in  consequence  of  erosion  numerous  precipitous 
cliffs  are  found.  Descending  in  that  direction,  the  character 
of  the  country  changes.  Instead  of  an  unbroken  slope,  we 
find  that  the  plateau  has  been  cut  in  parallel  directions  by 
the  White  River  drainage,  and  the  long  characteristic  m6sas 
of  that  region  testify  to  the  character  of  erosion.  Approach- 
ing the  river,  constantly  descending  with  the  slight  dip  of 
the  strata,  the  bluffs  become  lower  and  lower.  Though  the 
creek  valleys  are  wide,  and  at  certain  seasons  no  doubt  well 
watered,  the  vegetation  is  that  of  an  arid  country.  Dwarf 
pines,  pinons,  and  sage-brush  abound,  to  the  almost  entire  ex- 
clusion of  other  trees  or  grass.  Traveling  down  White  River, 
this  character  is  again  found  to  change.  A  new  seiies  of 
bluffs,  occasioned  by  heavy  superincumbent  strata,  gives  lise 
to  the  formation  of  deep  cafions. 

For  45  miles  the  party  followed  the  cafion  of  the  White, 
which,  no  doubt,  is  analogous  to  that  of  the  Green,  and  prob- 
ably closely  resembles  that  of  the  Colorado  in  its  detail  feat- 
ures. Vertical  walls  inclose  the  narrow  river-bottoms,  and 
the  slopes  of  the  higher  portions  are  ornamented  by  thou- 
sands of  curiously  eroded  rocks.  Monuments  of  all  kinds,  and 
figures  that  can  be  readily  compared  to  those  of  animated 
beings,  enliven  the  scenery,  which  otherwise  would  be  very 
monotonous.  Two  to  three  thousand  feet  may  be  stated  as 
the  height  of  the  walls  inclosing  the  White  River. 

Geologically  speaking,  the  district  was  one  of  singular 
uniformity.  Traveling  westward,  the  older  formations,  reach- 
ing back  as  far  as  the  Jurassic,  were  found.  This  was  fol- 
lowed by  cretaceous,  which  in  tuni  was  covered  by  tertiary. 
About  three  quarters  of  the  region  surveyed  was  found  to 
contain  beds  belonging  to  this  period. 

Owing  to  the  lithographical  character  of  the  strata,  water 
was  a  rai*o  luxury  in  this  region,  and  men  and  animals  were 
frequently  dependent  upon  finding  springs. 

Farther  west  still  the  Green  River  group  sets  in,  forming 
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those  numerous  canons  of  which  that  of  the  White  River  is 
one.  Having  completed  their  work  by  October  14th,  the 
party  marched  eastward  through  Middle  Park,  and,  after 
twelve  days  of  rain  and  snow,  reached  Boulder  City,  Col- 
orado. 

The  field-work  of  the  Yampah  Division  daring  tlie  past 
season  was  principally  confined  to  a  district  of  Northwestern 
Colorado  lying  between  the  Yampah  and  White  Rivers,  and 
between  Green  River  and  the  suboi'dinate  i*ange  of  mount- 
ains that  lies  west  of  and  parallel  with  the  Park  Range. 
The  area  is  embraced  between  parallels  20^  30'  and  40^  20', 
and  meridians  107°  30'  and  109°  20'. 

The  party  consisted  of  Mr.  G.  R.  Bechler,  topographer  di- 
recting, accompanied  by  Dr.  C.  A.  White,  the  well-known 
geologist.  They  proceeded  southward  from  Rawlin's  Springs, 
a  station  on  the  Union  Pacific  Railroad,  August  6th,  toward 
their  field  of  labor.  From  Rawlin's  Springs  to  Snake  River, 
a  distance  of  eighty  miles,  table-lands  form  the  chief  feature 
of  the  topography ;  while  from  Snake  River  to  the  Yampah 
River  the  distance  is  moi*e  undulating,  and  thickly  covered 
with  sage.  Between  the  Yampah  and  White  Rivers,  a  dis- 
tance of  fifty  miles,  the  country  is  mountainous;  and  on  the 
divide  between  the  Yampah  and  White  Rivera  the  eleva- 
tion is  8000  to  9000  feet.  Mr.  Bechler,  after  having  formed 
the  geodetic  connection  with  the  work  of  previous  years,  con- 
cluded to  finish  the  more  mountainous  portion  of  the  area 
assigned  to  him,  which  began  from  a  line  of  meridian  with 
the  White  River  Agency,  and  extended  westward  to  about 
108°  10'.  Here  the  party  found  water  and  grass  in  abun- 
dance, with  one  exception.  The  plateau  country,  however, 
was  so  destitute  of  water,  and  so  cut  up  with  dry  gorges  or 
canons,  with  scarcely  any  grass  or  timber  of  any  kind,  that 
traveling  was  rendered  very  difficult.  The  party,  therefore, 
made  White  River  its  base  of  supply  for  water  and  grass, 
making  side  trips  into  the  barren  hill-tops  or  plateaus  in 
every  direction. 

From  the  Ute  Agency,  which  is  located  approximately  in 
lat.  38°  68'  and  long.  107°  48',  the  White  River  takes  an  al- 
most due  west  coui-se  for  fifteen  or  eighteen  miles,  most  of 
the  way  through  an  open  valley,  with  here  and  there  narrow 
gorges.    About  fifty  miles  from  the  Agency  the  river  opens 
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into  a  broad,  barren  valley,  with  only  here  and  there  scanty 
patches  of  vegetation.  Soon  after  it  enters  a  deep  canon 
with  vertical  walls,  1000  feet  or  more  in  height,  and  con- 
tinues to  increase  in  depth  until  its  junction  with  the  Colo- 
rado River  of  the  West  The  Yampah  or  Bear  River  devi- 
ates from  a  westerly  course  only  for  a  few  miles  occasion* 
ally.  Like  White  River,  it  flows  through  a  plateau  country 
which  rises  gently  from  the  river,  back  for  a  distance  of 
about  eight  miles.  South  of  the  river  lie  the  Williams  River 
Mountains,  which  have  a  gradual  slope  to  the  north.  Will- 
iams Fork,  flowing  from  a  southeastern  direction,  joins  the 
Yampah  River.  West  of  the  junction,  the  Yampah  traverses 
the  country  more  or  less  in  a  canon,  cuts  thi'ough  the  Yam- 
pah Mountains,  when  it  joins  with  the  Snake  River.  The 
place  of  junction  resembles  a  flne  park,  surrounded  on  all 
sides  with  eroded  terraces  and  plateau  spurs,  that  rise  by 
steps  to  the  divide  on  either  side.  This  park  is  about  eight 
miles  in  length  from  east  to  west. 

After  leaving  this  park,  the  river  enters  a  huge  fissure  in 
the  mountains,  where  it  remains  until,  completing  its  sigsag 
course,  it  joins  the  Green  River  in  lat.  32°  and  long.  100"^  40'. 
After  the  junction  with  the  Yampah,  the  Green  River  con- 
tinues in  a  canon  for  fourteen  miles,  when  it  passes  through 
the  picturesque  palisades  of  Split  Mountain  into  an  open, 
broad  valley  (lat.  40""  28',  long.  109''  15%  from  which  point  it 
takes  a  southeastern  direction  through  the  Wamsitta  Valley, 
where  it  unites  with  the  White  River. 

Into  both  the  White  and  Yampah  Rivers  numerous  branches 
extend  from  either  side,  forming  deep  canons  the  greater  por- 
tion of  their  length.  We  may  say,  in  brief,  that  the  sides  of 
the  valleys  expand  and  contract,  at  one  time  forming  the 
beautiful  grassy  valleys  which  in  olden  times  were  celebi-ated 
as  the  favorite  wintering-places  for  the  trappers,  or  contract- 
ing so  as  to  form  narrow  canons  or  gorges  with  walls  of  va- 
ried height. 

The  walls  of  Yampah  Canon  average  about  1000  feet, 
while  the  mountains,  receding  to  the  northward,  attain  an 
elevation  of  4200  feet,  the  highest  point  of  the  plateau  on 
the  south  side  being  8400  feet  above  the  river  level. 

Of  the  plateaus  between  the  White  and  Yampah  Rivers, 
Yampah  Plateau  is  the  largest,  and  occupies  an  area  of  400 
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square  miles.  The  surface  of  the  summit  is  undulating,  pre- 
senting on  the  south  side  a  steep  face,  several  hundi-ed  feet 
in  height,  covered  with  dibris^  rendering  it  almost  inaccessi- 
ble. This  plateau  is  covered  with  excellent  grass,  and  gives 
origin  to  numerous  springs,  all  of  which  dry  up  within  a 
short  distance  of  their  source.  As  a  whole,  this  district  is 
very  arid,  and  almost  destitute  of  tree  vegetation. 

The  total  number  of  stations  made  by  Mr.  Bechler,  in  the 
district  assigned  to  him,  was  forty,  and  the  entire  area  about 
3000  square  miles.  Barometric  observations  were  made  when- 
ever needed,  and  about  2000  angles  of  elevation  and  depres- 
sion with  fore  and  back  sights,  so  that  the  material  for  ob- 
taining the  correct  altitudes  is  abundant. 

The  rocks  of  this  district  embrace  all  the  sedimentary  for- 
mations yet  recognized  by  the  investigators  who  have  studied 
the  region  that  lies  between  the  Park  Range  and  the  Great 
Salt  Lake,  namely,  from  the  Uintah  quartzite  (which  under- 
lies the  carboniferous)  to  the  group  or  latest  tertiary,  in- 
clusive. Not  only  have  the  geographical  distributions  of 
these  formations  been  mapped,  but  all  the  displacements  of 
the  strata  have  been  traced  and  delineated,  the  latest-named 
investigations  bringing  out  some  interesting  and  important 
facts  in  relation  to  the  orographic  geology  of  the  region, 
especially  as  regards  the  eastern  termination  of  the  great 
Uintah  uplift,  and  the  blending  of  its  vanishing  primary 
and  accessory  displacements  with  those  of  the  north  and 
south  range  above  mentioned.  Much  information  was  also 
obtained  concerning  the  distribution  of  the  local  drift  of  that 
region,  the  extent  and  geological  date  of  outflow  of  trap,  eta 

The  brackish  water-beds  at  the  base  of  the  tertiary  series 
containing  the  characteristic  fossils  were  discovered  in  the 
valley  of  the  Yampah.  They  are  thus  shown  to  be  exactly 
equivalent  with  those  now  so  well  known  in  the  valley  of 
Bitter  Creek,  Wyoming  Territory.  These  last-named  local- 
ities were  also  visited  at  the  close  of  the  season^s  work,  and 
from  the  strata  of  this  horizon  at  Black  Buttes  station  three 
new  species  of  Unio  were  obtained,  making  six  clearly  dis- 
tinct species  in  all  that  have  been  obtained,  associated  to- 
gether in  one  stratum,  at  that  locality.  They  are  all  of  either 
distinctively  Ameiican  types  or  closely  related  to  species 
now  living  in  American  fresh  waters.    They  represent,  by 
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their  affinities,  the  following  living  species :  TTnio  clavuSy  La« 
marck ;  W.  seeurus,  Jjea;  Ul  gibbostiSj  Barnes ;  Ul  metaneorus^ 
Rafinesgue ;  and  U.  ccmplanatuB  solander.  They  are  associ- 
ated in  the  same  stratum  with  species  of  the  genera  Corbula^ 
CarbictUa  neritina^  Viripanis^  etc.,  and  which  stratam  alter- 
nates with  layers  containing  AaPrea  and  Anamicu 

The  close  affinity  of  these  fossil  Vhios  with  species  now 
living  in  the  Mississippi  River  and  its  tributaries  seems 
plainly  suggestive  of  the  fact  that  they  represent  the  ances- 
try of  the  living  ones.  An  interesting  series  of  facts  has  also 
been  collected,  showing  that  some  of  the  so-called  American 
types  of  XJnio  were  introduced,  in  what  is  now  the  great 
Rocky  Mountain  region,  as  early  as  the  Jurassic  period,  and 
that  their  differentiation  had  become  great  and  clearly  de- 
fined as  early  as  late  cretaceous  and  early  tertiary  times. 
Other  observations  present  the  probable  lines  of  geograph- 
ical distribution,  during  the  late  geological  periods,  of  their 
evolutional  descent,  by  one  or  more  of  which  they  have  prob- 
ably I'eached  the  Mississippi  system,  and  culminated  in  the 
numerous  and  diverse  forms  that  now  exist  there. 

The  work  of  the  past  season  shows  very  clearly  the  har- 
monious relations  of  the  various  groups  of  strata  over  vast 
areas;  that,  although  there  may  be  a  thickening  or  thinning 
out  of  beds  at  different  points,  they  can  all  be  correlated 
from  the  Missouri  River  to  the  Sierra  Nevada  basin.  The 
fact  also  that  there  is  no  physical  or  paleontological  break 
in  these  groups  over  large  areas  from  the  cretaceous  to  the 
middle  tei*tiary  is  fully  established.  The  transition  from 
marine  to  brackish- water  forms  of  life  commences  at  the  close 
of  the  cretaceous  epoch,  and,  without  any  line  of  separation 
that  can  yet  be  detected,  continues  on  upward  until  only 
purely  fresh- water  forms  are  to  be  found.  Dr.  White,  an 
eminent  paleontologist  and  geologist,  says  that  the  line  must 
be  drawn  somewhere  between  the  cretaceous  and  tertiary 
epochs,  but  that  it  will  be  strictly  arbitrary,  as  thei'e  is  no 
physical  break  to  the  summit  of  the  Bridger  group. 

EXPLORATION  OP  THE  ROCKY  MOUNTAIN  REGION,  BY 

J,  W.  POWELL. 

As  soon  as  the  appropriation  for  the  fiscal  year  of  1876- 
11  could  bo  used,  the  surveying  corps  left  Washington  and 
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proceeded  to  the  rendezvous  camp  at  Gunnison,  Utah  Ter- 
ritory, where  the  field  parties  were  organized  under  the 
general  superintendence  of  Professor  A.  H.  Thompson,  geog- 
rapher of  the  expedition*  While  en  route  they  wei'e  joined 
by  Captain  Clarence  E.  Dutton,  of  the  Ordnance  Department 
U.  S.  A.,  who  had  been  assigned  by  special  ordera  from  the 
Secretary  of  War  for  duty  with  this  survey,  and  directed  to 
make  an  examination  of  the  immense  fields  of  igneous  rocks 
in  Southeastern  Utah. 

The  field  organization  as  finally  completed  differed  some- 
what from  previous  years — the  geographic  and  geological 
work  being  assigned  to  separate  parties,  each  practically 
independent  in  all  movements,  though  working  under  the 
same  general  plan  and  within  the  same  territorial  limits. 
It  is  believed  that  better  results  can  be  and  have  been  se- 
cured by  this  separation  of  distinct  branches  of  the  survey 
than  by  the  old  method  of  attaching  a  geologist  to  a  geo- 
graphic party,  or  a  geographer  to  a  geological  party. 

Five  parties  were  organized :  one,  under  Professor  A.  H. 
Thompson,  to  continue  the  tnangulation ;  one  topographic 
party  under  Mr.  Walter  H.  Graves,  another  under  Mr.  John 
H.  Renshaw ;  one  geological  party  under  Mr.  6.  K.  Gilbert, 
another  under  Captain  C.  £.  Dutton. 

The  party  under  Professor  Thompson  continued  the  ex- 
pansion of  the  primary  triangulation,  resting  on  the  base- 
lines measured  in  preceding  yeara  at  Kanab  and  Gunnison, 
Utah.  The  area  embraced  in  this  season's  work  amounts  to 
about  10,000  square  miles,  the  instrument  used  being  a  10- 
inch  theodolite  of  peculiar  construction,  designed  especially 
for  this  work  by  Professor  Thompson. 

Topographic  party  No.  1,  under  the  charge  of  Mr.  Graves, 
extended  the  secondary  triangulation  over  an  area  of  6000 
square  miles,  lying  between  the  Wahsatch  Mountains  on 
the  west  and  the  Green  and  Colorado  Rivers  on  the  east 
Mr.  Graves  also  made  a  complete  plane-table  sketch  of  the 
country  surveyed,  which,  taken  in  connection  with  his  angles 
for  location  and  perspective  profile  sketches,  will  enable  him 
to  construct  a  map  of  his  district  on  a  scale  of  four  miles  to  the 
inch.  The  principal  topographic  characteristics  of  this  re- 
gion are  long  lines  of  unscalable  cliffs,  which  ai^e  the  escarped 
edges  of  terraced  plateaus  of  which  the  country  is  composed, 
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and  deep,  narrow  canons  with  vertical  walls,  both  present- 
lug  well-nigh  impassable  barriera  to  travel.  The  only  con- 
siderable bodies  of  irrigable  lands  found  are  along  the  valleys 
of  the  Green  and  San  Rafael  Rivers.  The  only  timber  lands 
are  on  the  Sevier  plateau,  at  an  elevation  of  from  8000  to 
11,500  feet. 

The  work  of  topographic  party  No.  2,  under  Mr.  Ren- 
shaw,  was  confined  to  Southwestern  Utah  and  Southeast- 
ern Nevada,  one  of  the  most  rugged  and  barren  sections  in 
the  Great  Basin.  The  methods  of  survey  were  the  same  as 
those  adopted  by  party  No.  1,  except  that  perspective  profile 
sketches  were  made  by  the  aid  of  the  orograph,  a  newly 
designed  instrument  that  promises  to  be  of  great  use  in 
topographic  surveying.  The  work  of  Mr.  Renshaw  and  his 
able  assistant,  Mr.  O.  D.  Wheeler,  was  extended  over  about 
4000  square  miles.  In  all  this  area  no  considerable  bodies 
of  irrigable  lands  are  found — probably  not  one  half  of  one 
per  cent,  possessing  any  value  except  for  pasturage. 

A  topographic  survey  of  the  Henry  Mountains  was  made 
in  1875,  and  a  map  constructed  on  a  scale  of  four  miles  to 
the  inch ;  but  this  being  thought  too  small  a  scale  to  admit 
of  correct  representation  of  the  details  of  the  geology, 
Professor  Gilbert,  in  addition  to  his  geological  work,  made 
a  more  detailed  survey  of  the  topography,  carrying  a  com- 
plete system  of  secondary  triangulation,  and  a  connected 
plane-table  sketch,  over  more  than  1000  square  miles.  The 
data  collected  are  sufficient  to  make  a  topographic  map  of 
the  Henry  Mountains  on  the  scale  of  two  miles  to  the  inch, 

The  Rocky  Mountain  region  of  the  United  States  (not  in- 
cluding Alaska),  or  that  portion  west  of  the  meridian  of  99'' 
30',  was  by  a  former  Secretary  of  the  Interior  divided  into 
districts  for  surveying  and  mapping  purposes,  and  these  dis- 
tricts numbered;  the  area  of  each  district  is  2^"^  in  longitude, 
1  i^  in  latitude.  The  region  of  country  surveyed  by  the  parties 
under  the  direction  of  Professor  Powell  is  embraced  in  dis- 
tricts numbered  75, 85, 86, 95, 96, 104,  and  105,  the  first  five 
lying  directly  west  of  the  i*egion  in  which  Dr.  Hayden  is  en- 
gaged, while  districts  104  and  105  lie  immediately  south  of 
the  other  districts  in  which  he  himself  has  been  at  work. 
During  the  earlier  part  of  his  work,  before  these  districts 
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were  established  by  the  Department,  Professor  Powell's 
work  extended  in  an  oblique  direction  from  northeast  to 
southwest  along  the  general  courae  of  the  Green  and  Colo- 
rado Rivers  through  the  districts  above  designated,  but  the 
work  was  in  such  condition  that  no  one  district  was  com- 
plete. During  the  present  season  his  parties  have  been  en- 
gaged in  extending  the  survey  over  the  nnsurveyed  fraction- 
al districts,  so  that  final  and  complete  maps  of  each  may  be 
constructed. 

The  methods  of  survey  during  the  present  season  are 
essentially  the  same  as  those  employed  during  the  last,  being 
modified  to  a  slight  extent  as  experience  has  suggested; 
the  chief  improvements  being  in  the  method  of  triangnla- 
tion.  In  addition  to  the  determination  of  geodetic  positions 
and  general  geographic  features,  the  system  of  classifying 
the  lands  inaugurated  in  former  years  has  been  continued 
during  the  present,  the  object  of  this  classification  being  to 
determine  the  extent  and  position  of  the  irrigable  lands^ 
timber  lands,  grass  lands,  mineral  lands,  and  waste  lands — 
the  latter  being  composed  of  rugged  mountains  and  desert 
plaina  The  practical  importance  of  this  classification,  if 
carefully  made,  is  great,  not  only  in  presenting  the  informa- 
tion desirable  to  those  who  wish  to  settle  in  the  country, 
but  also  in  the  collection  of  facts  necessary  to  intelligent 
legislation  concerning  these  lands. 

In  the  region  embraced  in  this  survey,  a  very  small  por- 
tion of  the  country  can  be  redeemed  by  irrigation  for  agri- 
culture, and  no  part  of  it  can  be  cultivated  without  irriga- 
tion. It  appears  from  the  reports  that  less  than  one  per  cent, 
can  thus  be  made  available.  Especial  care  has  been  given 
to  the  determination  of  the  extent  of  such  lands,  so  as  to  ex- 
hibit their  position  on  the  maps.  These  irrigable  lands  and 
timber  lands,  together  with  some  small  districts  of  coal-bear- 
ing lands,  are  the  only  parts  of  the  country  that  should  be 
surveyed  into  townships  and  sections. 

Having  in  view  economy  and  convenience  in  the  linear 
surveys  of  this  district,  the  geodetic  points  of  the  general 
geographic  survey,  under  the  direction  of  Professor  Powell, 
have  been  carefully  marked,  that  they  may  hereafter  be  used 
as  datum  points  by  the  officers  of  the  General  Land  Office. 

Extensive  coal-fields  exist  in  the  region  surveyed,  but,  as 
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in  many  other  parts  of  the  world,  these  coal-fields  are  of  prac« 
tical  value  only  at  comparatively  few  places.  The  general 
characteristics  of  these  coal-fields  have  been  the  subject  of 
much  investigation,  and  some  very  interesting  and  valuable 
I'esults  have  been  reached.  These  will  appear  in  the  final 
reports.  The  quantity  of  available  coal  is  practically  inex- 
haustible, and  the  mines  that  can  be  economically  worked 
are  of  great  number. 

In  the  Uintah  Mountains  silver  and  copper  mines  have  been 
discovered,  and  worked  by  private  parties.  The  extent  of 
these  silver  and  copper  bearing  rocks  has  been  determined, 
but  their  value  can  be  established  only  by  extensive  working. 

Mr.  O.  K.  Gilbert  devoted  much  of  his  time  to  the  study 
of  the  structure  of  the  Henry  Mountains,  of  which  enough 
had  been  learned  in  the  preceding  season  to  warrant  the  be- 
lief that  they  embodied  a  type  of  eruption  hitherto  unknown. 
The  attention  given  to  them  has  been  amply  repaid  by  the 
elucidation  of  the  manner  of  their  constitution.  They  are 
volcanic;  but  their  lavas,  instead  of  finding  vent  at  the  sur- 
face of  the  ground,  and  piling  up  conical  mountains  there- 
upon in  the  usual  manner,  ceased  to  rise  while  still  several 
thousands  of  feet  underground,  and  lifled  the  superincumbent 
strata,  so  as  to  make  for  themselves  deep-seated  subterranean 
reservoirs,  within  which  they  congealed.  Over  each  of  these 
reservoirs  the  strata  were  arched,  and  a  hill  or  mountain  was 
lifted  equal  in  magnitude  to  that  which  would  have  been 
formed  if  the  lava  had  risen  to  the  surface ;  but  the  material 
of  the  hill  was  sandstone  and  shale,  instead  of  hard  volcanic 
rock.  Subsequent  erosion  has  carried  away  more  or  less 
completely  the  arching  strata,  and  laid  bare  many  of  the 
volcanic  masses.  It  has  revealed  also  a  system  of  reticulating 
dikes,  which  go  forth  in  all  directions  from  the  main  masses, 
intei*secting  the  sedimentary  rocks.  The  lava  masses,  the 
dikes,  and  those  portions  of  shale  and  sandstone  which  have 
been  metamoi'phosed  by  contact  with  the  molten  rock,  are 
harder  than  the  unaltered  sedimentary  strata  which  sur- 
round them,  and  yield  to  the  agents  of  erosion  more  slowly. 
The  wash  of  rain  and  streams  by  which  the  face  of  the  sur- 
rounding land  has  been  degraded,  has  been  resisted  by  these 
hard  cores,  and  in  virtue  of  their  obduracy  we  have  the 
Henry  Mountains.    The  deposits  of  lava  are  not  all  in  juxtar 
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position,  but  are  scattered  in  clustere,  and  each  cluster  has 
created  a  mountain.  Mount  Ellen  is  constituted  by  a  score 
of  individual  lava-masses;  Mount  Pennell  and  Mount  Hillers 
each  by  one  chief  mass,  accompanied  by  several  of  minor  im- 
portance ;  Mount  Holmes  by  two  masses ;  Mount  Ellsworth 
by  a  single  one,  with  many  dikes  and  sheets.  Each  of  the 
mountains  is  an  individual,  topographically  as  well  as  struct- 
urally, and  together  they  constitute  a  group  of  mountains, 
not  a  range.  Mr.  Gilbert's  note-books  contain  many  sketches, 
by  the  aid  of  which  he  will  be  able  to  illustrate  all  the  feat- 
ures of  the  peculiar  types  of  structure. 

Before  commencing  the  main  work  of  the  season,  Mr.  Gil- 
bert made  an  excursion  in  search  of  the  outlet  of  Lake  Bonne- 
ville, the  great  fossil  lake  of  Utah.  During  an  epoch  which 
was  probably  coincident  with  the  glacial  epoch,  the  broad 
interior  basin  of  Utah  was  covered  by  a  great  lake,  which 
overflowed  its  rim,  and  sent  an  outlet  to  the  ocean  by  way 
of  the  Columbia  River.  When  the  climate  became  grad- 
ually warmer  and  dryer,  the  evapomtion  grew  greater  and 
the  rainfall  grew  less,  until  finally  the  overflow  ceased,  and 
the  lake  began  to  dry  away  and  shrink  within  its  shores ;  to- 
day only  Great  Salt  Lake  and  Sevier  Lake  remain,  but  high 
up  on  the  mountain  is  carved  the  Bonneville  beach,  a  perma- 
nent record  of  the  old  flood  tide.  The  search  for  the  point 
of  outlet  was  successful,  and  it  was  found  at  the  north  end 
of  Cache  Valley,  a  few  miles  beyond  the  boundary  of  Utah, 
in  the  territory  of  Idaho.  The  bed  of  the  outflowing  stream 
was  traced  for  a  number  of  miles.  The  beach  lines  were  seen 
to  run  quite  to  the  pass  through  which  the  channel  was  cut, 
but  beyond,  on  the  side  of  the  drainage  of  the  Columbia,  no 
trace  of  them  could  be  seen. 

Of  no  less  interest  was  the  discovery  of  a  recent  orographic 
movement  at  the  western  base  of  the  Wahsatch  Range.  A 
great  fault  runs  along  that  base — one  of  the  faults  by  which 
the  mountain  was  produced.  The  block  of  the  earth's  crust 
which  lies  to  the  westward  of  the  fault-plane  was  dropped 
down,  and  the  block  which  lies  to  the  eastward  was  lifted  up, 
and  from  the  eastward  block  subsequent  erosion  has  carved 
the  range.  Along  this  plane  of  ancient  movement  there  has 
been  a  recent  movement.  The  mountain  has  risen  a  little 
higher  or  the  valley-floor  has  dropped  a  little  lower,  and  this 
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80  recently  that  the  Bonneville  flood  is  ancient  in  compari- 
son. 

Captain  C.  E.  Button  resumed  this  year  his  study  of  the 
large  area  of  igneous  rocks  in  SoutheiTi  Utah^  in  the  vicinity 
of  the  Sevier  River,  and  has  hronght  back  additional  infor- 
mation, which  he  purposes  employing  in  the  preparation  of  a 
monograph  of  the  entire  track.  He  has  worked  out  the  struct- 
ure of  the  component  features  and  the  approximate  age  of 
the  eruptions,  and  is  engaged  in  classifying  the  various  lith- 
ologic  members.  The  older  outbreaks  appear  to  be  of  early 
tertiary  age  (eocene),  and  to  have  been  nearly  continuous 
through  a  long  period.  The  yolcanic  beds  thus  formed  were 
subsequently  traversed  by  great  faults,  and  tables  were  up- 
lifted with  deep  valleys  between  them ;  the  structure  thus 
produced  conforming  to  the  general  type  prevalent  through- 
out the  plateau  country.  The  degradation  of  these  lofty 
tables  gave  rise  to  conglomerate  beds  of  great  extent  and 
thickness,  which  are  composed  entirely  of  volcanic  matenals. 
Captain  Dutton  has  compared  the  details  and  arrangement 
of  these  conglomerates  with  the  alluvial  beds  now  accumu- 
lating in  great  volume  in  the  valleys  out  of  the  waste  of  the 
adjoining  tables,  and  finds  an  agreement  between  them  so 
close  that  he  ascribes  the  same  mode  of  origin  to  both.  He 
also  finds  considerable  metamorphism,  not  only  in  the  under- 
lying sedimentary  beds  (early  tertiary),  but  in  the  super- 
posed conglomerate,  and  which  he  thinks  must  have  occurred 
comparatively  near  the  surface.  The  greater  portion  by  far 
of  the  erupted  rocks  he  classes  as  trachytes  and  trachy-dole- 
rites.  The  rhyolitio  varieties  are  of  very  limited  occurrence, 
being  found  only  in  the  vicinity  of  the  Beaver  or  Tusbar 
Range.  In  the  southwestern  part  of  the  field  (near  Sang- 
quitch)  extensive  fields  of  basalt  are  found.  Captain  Dut- 
ton distinguishes  two  ages  of  the  basalt,  one  prior  to  the 
development  of  the  present  structural  features  of  the  region, 
the  other  subsequent  to  it — the  former  being  more  properly 
dolerite  or  anamesite,  the  latter  typical  basalt. 

Under  instructions  from  the  Interior  Department,  Profess- 
or Powell  and  his  parties  have  also  been  engaged  in  general 
ethnographic  work  in  the  Rocky  Mountain  region.  One  of 
the  special  items  in  these  instructions  was  the  classification 
of  the  Indian  tribes,  such  classification  being  not  only  of 
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ficientifio  interest,  but  of  great  importance  in  the  administra- 
tion of  Indian  afiaire.  For  the  eastern  portion  of  the  United 
States  this  work  had  been  accomplished,  first,  by  the  nnofficial 
labors  of  the  Hon.  Albert  Gallatin,  and  subsequently  by  the 
Hon.  Henry  R.  Schoolcraft,  as  an  officer  of  the  government; 
and  some  additions  had  been  made  to  this  work  by  various 
persons  for  scientific  purposes.  This  work  has  been  renewed 
by  Professor  Powell,  and  has  been  pushed  with  all  the  en- 
ergy possible  with  the  funds  at  his  command,  and  a  large 
amount  of  material  has  been  collected  by  himself  and  by 
members  of  his  corps,  and  by  residents  in  and  travelers 
through  the  country.  In  addition  to  this,  a  large  amount 
has  been  collected  by  the  Smithsonian  Institution  through 
various  channela— -materials  as  yet  unpublished.  The  officers 
of  that  Institution  have  placed  all  this  matter  in  the  hands 
of  Professor  Powell,  to  be  combined  with  his  own  collections. 
In  the  preparation  of  the  results  of  these  collections  for  pub- 
lication, he  has  the  assistance  of  J.  Hammond  Trumbull, 
Professor  F.  L.  O.  Roehrig,  and  Mr.  W.  H.  Dall.  The  first 
volume  of  the  reports  on  this  subject  will  soon  be  issued.  It 
treats  of  the  tribes  of  Alaska,  the  western  half  of  Washing- 
ton Territoiy,  and  Northwestern  Oregon,  and  is  accompanied 
by  maps  exhibiting  the  geographic  distribution  of  the  tribes 
of  these  regions.  A  second  volume,  on  the  tribes  of  Califor- 
nia, has  also  been  sent  to  the  government  printer,  which  will 
be  succeeded  by  others  as  rapidly  as  they  can  be  prepared. 

Dr.  Elliott  Cones,  U.  S.  A.,  is  engaged  on  a  ^'  Report  on 
the  Birds  of  the  Valley  of  the  Colorado,"  based  primarily  on 
the  collections  made  by  the  several  parties  under  Professor 
Poweirs  direction.  This  report  was  sent  to  the  government 
printer  early  in  the  spring,  and  about  200  pages  have  already 
been  set  up. 

Mr.  L.  F.  Ward,  the  botanist  of  the  corps,  assisted  by  sev- 
ei*al  gentlemen  of  scientific  ability  in  this  department,  has 
been  engaged  during  the  entire  year  in  the  preparation  of  a 
"  Report  on  the  Botany  of  the  Valley  of  the  Colorado,"  which 
is  now  nearly  ready  for  publication. 

EXPLORATIONS  IN  1876  OF  LISUT.  GEOBOB  M.  WBSXLBB,  Tr.&  B. 

The  expedition  of  1876  was  delayed  in  its  departure  for 
the  field  because  of  the  lateness  of  action  by  Congress  in 
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making  appropriations.  Six  parties  were,  however,  organ- 
ized and  plaoed  in  the  field  for  the  full  season,  and  a  seventh 
for  a  part  of  the  season,  until  the  near  approach  of  winter 
necessitated  the  termination  of  the  field-work  about  Decern* 
her  1st.  The  work  of  the  year  was,  as  in  1875,  divided  into 
two  sections,  designated  as  the  California  and  Colorado  sec- 
tions, the  work  being  limited  to  areas  ii\  California,  Nevada, 
Colorado,  and  New  Mexico.  In  the  special  branches  of 
Natural  History  the  number  of  scientific  observers  was  un- 
avoidably reduced  from  the  limited  appropriations  of  money 
which  were  available. 

The  year  marks  a  gratifying  improvement  in  the  grade  of 
the  geodetic  and  topographic  work,  one  of  the  features  being 
the  collection  of  materials  for  a  detailed  topographical  map 
of  Lake  Tahoe  and  the  surrounding  Sierra  Nevada  region  on 
a  scale  of  one  inch  to  a  mile;  and  of  the  section  embracing 
the  famous  Comstock  lode  and  its  surroundings  upon  a  scale 
of  one  inch  to  500  feet.  This  implies  no  departure  from  the 
original  plan  of  confining  the  general  topography  in  the  more 
sparsely  settled  regions  to  the  amount  necessary  forXhe  con- 
struction of  a  map  on  a  scale  of  one  inch  to  eight  miles,  or 

The  astronomical  stations  occupied  in  1873  by  parties  of 
this  survey  on  the  divide  between  Virginia  City  and  Gold 
Hill,  Nevada,  were  connected  this  season  with  the  extrem- 
ities of  a  base-line,  more  than  four  miles  long,  measured  in 
the  valley  of  the  Carson  River.  Triangles  developed  from 
this  base  form  the  basis  of  the  system  of  triangles  extended 
over  the  entire  area. 

Main  astronomical  stations,  with  the  adjacent  measured 
bases,  had  been  determined  along  the  east  face  of  the  Rocky 
Mountains  from  Hughes,  Colorado,  on  the  north,  to  Las 
Vegas  and  Santa  F6,  New  Mexico,  on  the  south,  and  the 
scheme  of  triangulation  already  begun  was  farther  carried 
out. 

A  noteworthy  feature  of  the  past  season's  work  is  the 
greater  attention  paid  to  the  determination  of  the  boundaries 
of  areas  of  marked  natural  resources,  such  as  those  valuable 
for  agriculture,  with  or  without  irrigation,  for  grazing,  for 
timber,  and  for  mines,  as  contrasted  with  the  arid  or  abso- 
lutely sterile  parts.    The  outgrowth  of  this  system  will  be 
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the  preparation  for  the  use  of  the  government  of  a  series  of 
charts  indicating,  with  a  close  approximation,  the  natare  of 
the  surface  as  found,  and  its  consequent  adaptability  to  the 
various  industries. 

A  small  office  force  has  been  constantly  employed  in  con- 
structing the  maps  for  the  finished  atlas  from  the  large  amount 
of  original  material  already  collected. 

The  San  Juan  mining  region  of  Southwesteni  Colorado  has 
been  delineated  upon  a  scale  of  one  inch  to  two  miles,  and 
shows  effectively  the  peculiar  mountain  structure  of  this 
wonderful  region,  in  which  nestle  the  heads  of  seven  large 
streams — the  Rio  Grande,  the  Lake  Fork  of  the  Gunnison, 
the  Uncompahgre,  the  Unanup,  the  San  Miguel,  the  Dolores, 
the  Mancos,  and  the  Las  Animas  Rivers. 

During  the  year  Vol.  V.  (Zoology)  of  the  4to  Reports  has 
been  issued,  containing  1023  pages,  with  forty-five  plates  and 
three  wood-cuts. 

A  catalogue  of  the  mean  declination  of  2018  stars,  used 
for  the  determination  of  latitude  by  the  zenith  telescope,  by 
Professor  T.  H.  Safford,  is  passing  through  the  press,  and  a 
volume  by  Professor  Cope  upon  the  Vertebrate  Paleontology 
of  portions  of  New  Mexico  is  soon  to  be  issued.  The  regu- 
lar Annual  Report  of  the  Survey  for  1876  is  accompanied  by 
seven  atlas  sheets,  and  has,  in  addition  to  the  usual  matter, 
several  papers  on  subjects  relating  to  Natural  History,  and 
a  discussion  of  the  possibility  of  diverting  the  Colorado  River 
of  the  West  for  the  purpose  of  irrigation.  Two  trips  were 
made  during  the  season  of  1875  and  the  subsequent  winter 
by  a  party  under  Lieutenant  Bergland,  TJ.  S.  A.,  to  make  cer- 
tain measurements,  as  well  as  a  general  examination  of  the 
subject,  with  unsatisfactory  results  as  regards  any  information 
pointing  to  a  successful  accomplishment  of  such  a  scheme. 
These  results  are  set  forth  in  Appendix  IT.  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1876.  The  report  upon 
the  collections  from  Indian  mounds,  in  Southwestern  Cali- 
fornia, by  Dra.  Yarrow,  Roth  well,  and  others,  in  1875,  is  un- 
dergoing examination  by  Professor  W.  F.  Putnam,  of  Har- 
vard College,  and  will  soon  be  published. 
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PBOFESSOK  ABBE   ON  THE   HICBOSCOPE. 

Mr.  W.  E.  Fripp  has  translated  for  the  "  Proceedings  of 
the  Bristol  Natnralists'  Society  "  Professor  Abbe's  papers 
on  the  microscope.  The  whole  is  very  obscurely  worded, 
and,  either  from  the  defects  of  the  original  or  the  miscon- 
ception of  the  translator,  it  is  so  difficult  of  comprehension 
that  it  will  prove  of  small  value  to  the  working  optician. 
There  are,  however,  many  valuable  suggestions,  and  some 
very  extraordinary  and  positive  statements ;  e.  g.^  that  an 
adequate  compensation  of  spherical  aberration  is,  as  a  mat- 
ter of  fact,  impossible  in  a  dry  lens  when  the  angular  aper- 
ture exceeds  110^;  and  that  hence  it  roust  be  concluded 
that  a  dry  objective  will  be  less  suited  for  ordinary  scientific 
use  in  proportion  as  it  renders  visible  such  finer  systems  of 
lines  as  exceed  the  limits  of  resolving  power  answering  to 
that  angle.  And  he  states  that  the  greatest  possible  in- 
crease of  resolving  power  can  be  obtained  in  a  rational  way 
only  by  means  of  immersion  objectives.  The  immersion  lens 
may  be  made,  according  to  Professor  Abbe,  with  an  aperture 
of  about  100°  in  water,  somewhat  more  than  would  corre- 
spond to  180°  in  air — a  statement  directly  opposed  to  what 
Mr.  Wenham  has  claimed.  Professor  Abbe  states  positively 
that  there  exists  no  microscope  in  which  there  has  been  seen, 
or  will  be  seen,  any  structure  which  really  exists  in  the  ob- 
ject and  is  inherent  in  its  nature^  that  a  normal  eye  can  not 
recognize  with  a  sharply  defining  immersion  lens  magnify- 
ing eight  hundred  times  (diameters  ?). 

%  .11 

.     UlfIT  OF   VISIBILITY  IN  THE   MICB06C0PE. 

In  his  lucent  annual  address  to  the  Microscopical  Society 
of  London,  the  president,  Mr.  H.  C.  Sorby,  F.R.S.,  discusses 
the  relation  between  the  limits  of  the  powers  of  the  micro- 
scope and  the  size  of  the  ultimate  molecules  of  matter.  As 
the  combined  result  of  observation  and  theory,  he  concludes 
that  the  normal  limit  of  distinct  visibility  with  the  most  pei"- 
fect  microscope  is  one  half  of  the  wave-length  of  the  light. 

M 
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If  so,  even  with  the  very  best  lenses  (except  under  special 
conditions),  light  itself  is  of  too  coarse  a  nature  to  enable  us 
to  define  objects  less  than  g^ioo  ^^  loo'ooo  of  an  inch  apart. 
It  would  appear,  therefore,  that,  as  far  as  this  question  is 
concerned,  our  microscopes  have  already  reached  their  ulti- 
mate limit.  Adopting  the  results  as  to  the  size  of  the  ulti- 
mate molecules  of  matter  arrived  at  by  Mr.  Storey,  Sir  W. 
Thomson,  and  Professor  Clerk-Maxwell,  Mr.  Sorby  calculates 
that  in  the  smallest  interval  which  could  be  distinctly  seen 
by  the  best  possible  microscope  there  would  be  about  2000 
molecules  of  liquid  water  lying  end  to  end,  or  about  520  of 
albumen,  and  that,  in  order  to  see  the  ultimate  constitution 
of  organic  bodies,  we  should  require  a  magnifying  power 
from  500  to  2000  times  greater  than  those  we  now  possess. 
He  calculates  that  with  our  highest  powers  we  are  as  far 
from  seeing  the  ultimate  molecules  of  organic  substances 
as  we  should  be  from  seeing  the  contents  of  a  newspaper 
with  the  naked  eye  at  the  distance  of  a  third  of  a  mile.  A 
spherical  particle  one  tenth  the  diameter  of  the  smallest 
speck  that  could  be  clearly  defined  with  our  best  and  high- 
est powera  might  nevertheless  contain  no  less  than  one  mill- 
ion structural  molecules. 

SOBBT'S  APPABATUS  fob  HEASUBING  BAXDS  in  8PKCTBA. 

A  plate  of  quartz  one  and  a  half  inches  in  thickness  is  cat 
so  that  the  light  will  pass  along  the  line  of  the  prindpal 
axis,  and  is  interposed  between  two  Nicol  prisma.  The 
whole  visible  spectrum  is  thus  apparently  divided  into  eight 
spaces  by  seven  well-defined  bands  at  equal  intervals,  and 
with  this  peculiarity,  that  on  rotating  the  polarizer  or  ana- 
lyzer (the  upper  prism  is  furnished  with  a  graduated  ivory 
circle)  these  black  bands  will  move  over  the  spectrum,  oc* 
cupying  the  original  positions  on  completion  of  each  half 
revolution.  Each  band  gradually  passes  from  the  red  end 
to  the  blue,  in  moving  from  zero  to  zero,  over  a  aemicircle. 
Of  course  it  becomes  comparatively  easy  to  construct  a  table 
of  wave-lengths,  in  millionths  of  a  millimeter,  corresponding 
to  each  one -tenth  division  between  the  bands.  The  zero 
point  is  determined  by  causing  the  upper  Nicol  to  rotate 
until  the  centre  of  the  second  dark  band  from  the  red  end 
of  the  spectrum  exactly  coincides  with  the  sodium  line,  or 
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solar  lirte  D. — Monthly  Microscopical  Journal,^  December^ 
1875.  

nobbst's  txst-platk. 

In  a  paper  upon  the  measurement  of  the  bands  of  Nobert's 
test-plate,  Mr.  J.  A.  Brown,  F.R.S.,  amves  at  the  conclusion 
that  visibility  of  lines  of  the  same  width  increases  as  the 
distance  between  them  decreases;  that  parallel  lines  are 
least  visible  when  there  are  only  two,  and  increase  in  visibil- 
ity with  their  number ;  that  Nobert's  test-lines  fail  as  a  test 
for  the  microscope,  especially  in  the  highest  bands,  from  the 
incapacity  of  the  machine  to  make  separate  lines  at  less  in- 
tervals and  of  less  width  than  \^i^^^  of  an  inch  ;  they  also 
fail,  in  all  probability,  on  account  of  the  &intnes8  of  the  tint 
or  shade  of  the  lines  made  on  the  retina. — Proceedings  Roy- 
al Society^  No.  168.  

moxxbb's  pbobb-pulttjs. 

Professor  W.  Morley,  of  Hudson,  Ohio,  has  published  an 
excellent  and  exhaustive  aiticle  on  Measurements  of  Mdl- 
ler's  Diatomacean  Probe-platte.  In  a  table  appended,  Nitvi- 
cula  craesinmvis  is  given  as  having  78  to  87  strias  in  0.001  of 
an  inch ;  NUzschia  curouta^  83  to  90 ;  and  Amphipleura  pel- 
htcidOj  92  to  95  in  0.001  of  an  inch.  Among  the  causes  af- 
fecting the  resolvability  of  a  given  diatom  the  author  omits 
one  that,  even  in  tolerably  experienced  hands,  is  of  no  little 
moment — the  difficulty  in  securing  precisely  the  same  per- 
fect illumination  upon  different  occasions:  a  difficulty  so 
great  that  Messrs.  Dallinger  and  Drysdale  have  contrived  a 
special  apparatus  for  this  purpose,  and  the  very  best  attain- 
able results,  as  they  show,  depend  upon  such  delicate  manip- 
ulations of  the  source  of  illumination,  as  well  as  its  charac- 
ter, that  it  is  only  in  the  ordinary  way  accomplished,  as  one 
might  say,  by  accident. — Monthly  Microscopical  Jonmaly 
May^  1876.  

nobbbt's  tbst-platbs. 

Mr.  W.  A.  Rogers,  of  Cambridge,  already  favorably  known 
for  his  fine  rulings  on  glass  for  micrometers,  test-plates,  and 
the  diffraction  spectrum,  has  suggested  a  possible  explana- 
tion of  Nobert's  method  of  imling  his  test-plate ;  assuming 
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the  risk  incurred  in  offering  a  theory  which  can  at  once  be 
refuted  by  a  single  stroke  of  the  pen.  He  divides  the 
problem  into  two  parts — the  mechanical  operation  of  mov- 
ing the  plate  to  be  ruled  over  given  and  equal  spaces,  and 
the  operation  of  producing  on  glass  lines  of  varying  degrees 
of  fineness.  After  stating  the  difficulties  in  the  use  of  a 
screw  with  divided  micrometer  head,  and  the  errors  to  which 
such  a  screw,  made  and  used  with  greatest  care,  is  liable,  he 
concludes  that  the  periodicity  always  to  be  observed  in 
these  erroi-s  is  due  not  to  the  screw  itself,  but  to  the  mount- 
ing of  the  screw ;  the  system  of  errors  changing,  when  the 
same  screw  was  employed,  by  slight  movements  of  parts 
against  which  the  screw  worked ;  in  fact,  that  these  errors 
were  due  to  unequal  friction  in  the  movements  of  the  machine. 
The  remedy  proposed  was  to  make  the  ways  over  which  the 
gravity  slide  that  carries  the  plate  moves  adjustable  instead 
of  fixed,  and  a  nut  at  least  half  the  length  of  the  screw,  fonr 
inches,  instead  of  one,  as  at  first.  The  gravity  slide,  having 
a  hollow  cylinder  firmly  attached  to  the  under  side,  was 
placed  on  the  ways,  and  the  screw  and  its  nut,  passing 
through  the  cylinder,  were  adjusted  in  position,  and  then,  the 
slide  being  firmly  clamped  on  the  ways,  the  space  between 
the  nut  and  the  cylinder  was  filled  in  with  plaster  of  Paris; 
it  was  thus  in  perfect  adjustment  for  one  position  of  the 
gravity  slide,  and  any  deviation  in  a  horizontal  direction  could 
be  corrected  by  means  of  the  adjustable  ways.  The  next 
operation  is  to  space  the  lines  accurately.  For  this  purpose 
Mr.  Rogers  employed  a  very  ingenious  arrangement  A 
rigid  arm,  two  feet  in  length,  was  placed  so  as  to  vibrate 
upon  a  shaft,  set  exactly  in  a  line  with  the  precision  screw. 
At  one  end  an  electric  magnet,  fitted  to  the  curvature  of  the 
head  of  the  screw,  was  attached  by  light  pivots  in  such  a  way 
as  to  give  parallel  motion  with  respect  to  the  arm ;  the  outer 
portion  of  the  head  of  the  screw  was  a  rim  of  soft  ii-on,  oper- 
ating as  an  armature.  The  other  end  of  the  arm  worked  be- 
tween two  stops,  one  of  which  was  adjustable.  When  the 
circuit  is  completed,  the  magnet  is  attached  to  the  head  of 
the  screw,  and,  by  the  movement  of  the  arm  from  one  stop 
to  the  other,  is  carried  over  a  given  space ;  the  circuit  being 
broken,  the  arm  during  the  reverse  movement  carries  the 
magnet  without  disturbing  the  screw.    In  order  to  gnard, 
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however,  against  any  disturbance,  a  second  magnet  holds  the 
head  of  the  screw  in  place  while  the  first  one  is  moving  back. 
By  replacing  the  lower  stop  by  a  wheel  revolving  with  the 
screw,  the  latter  can  be  made  to  correct  its  own  errors  by 
slight  changes  made  in  the  periphery  of  the  wheel.  As  to 
how  Nobert  rules  his  lines,  Mr.  Rogera  thinks  it  quite  evi- 
dent that  it  is  done  with  a  diamond  having  a  knife-edge ; 
and  he  details  the  method  employed  by  himself  in  obtaining 
a  suitable  edge.  He  states  that  certain  kinds  of  glass  will 
receive  peiiect  lines  only  in  one  direction,  the  glass  having  a 
certain  grain,  as  he  calls  it.  Perhaps  this  is  not  unconnected 
with  the  "axis  of  rigidity"  observed  by  Dr.  Draper  in  con- 
structing his  glass  specula  for  telescopes.  To  avoid  errors 
from  false  lines,  and  to  obtain  greater  distinctness,  the  fine 
lines  (ruled  between  two  heavy  finding  lines)  should  be  filled 
with  graphite,  and  Mr.  Rogera  states  that  the  graphite  of 
the  New  York  Graphite  Company  will  easily  fill  the  finest 
line  that  can  be  ruled  with  a  diamond.  When  the  lines  are 
thus  filled,  they  appear  with  their  true  width  and  with  dis- 
tinct edges.  The  result  of  Mr.  Rogers'  experience  in  ruling 
with  a  knife-edge  diamond  is  that  its  ruling  qualities  im- 
prove with  use,  under  certain  conditions.  A  diamond  that  at 
first  would  barely  rule  10,000,  afterward  successfully  ruled 
bands  50,000  to  the  inch ;  this  does  not  hold  good,  how- 
ever, of  the  heavier  lines  required  for  diffraction  plates.  The 
sharp,  singing  sound  of  a  pei*fect  ruling  indicates  to  a  prac- 
ticed ear  the  nature  of  the  cut  almost  as  well  as  the  sight. 
In  attempting  to  fill  the  lines  of  an  injured  Nobert  test-plate 
with  graphite,  Mr.  Rogers  found  it  impossible  to  do  so.  Sub- 
sequently he  ascertained  that  lines  ruled  by  himself,  but  with 
a  black  carbon,  not  only  were  finer  and  smoother  than  any 
that  he  had  ruled  before,  but  that  they  would  not  receive 
and  hold  graphite.  He  therefore  concluded  that  Kobert's 
success  might  consist  in  his  use  of  a  prepared  carbon,  a  con- 
clusion too  hastily  formed  so  far  as  graphite  is  concerned,  for 
afterward  he  found  that  lines  ruled  with  the  same  carbon, 
but  held  at  a  different  inclination,  would  receive  the  graphite. 
The  best  results,  however,  have  been  obtained  with  the  pre- 
pared carbon ;  though  it  is  capricious  in  its  action,  it  is  much 
harder  than  any  other  kind  of  diamond. — Proceedings  qft/ie 
American  Academy  of  Arte  and  Sciencee. 
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SPKCTBOBCOPIC   BXAMINATION  OF  BLOOD-STAINS. 

The  foIIowlDg  process  for  procuriog  a  strong  solution  of 
haBinoglobia  for  the  microscopic  test  of  blood-stains  is  recom- 
mended  by  Dr.  Richardson.  Procure  a  glass  slide  with  a 
circular  excavation,  and  moisten  the  edges  of  the  cavity 
with  diluted  glycerine.  On  a  clean  glass  covery  a  little  larger 
than  the  cavity,  deposit  a  very  minute  drop  of  glycerine,  and 
in  this  put  the  tiniest  fragment  of  a  fresh-dried  blood-clot; 
invert  the  slide  upon  the  thin  glass  cover,  and  the  glycerined 
edges  of  the  cavity  of  the  former  will  adhere  to  the  margin 
of  the  latter,  and  the  whole  can  then  be  put  under  the  micro- 
scope. If  only  a  suspected  blood -spot,  then  two  or  three 
minute  particles  of  the  reddish  substance  are.  placed  in  a 
minute  drop  of  a  three  fourths  per  cent  salt  solution,  using 
for  this  purpose  tartrate  of  ammonium  and  protosulpfaate  of 
iron. — Monthly  Microscopical  Journal^  January^  1876. 

MICB06C0PIG  DBTBRMINATION  OF  BLOOD-STAINS. 

The  examination  of  supposed  blood-stains,  and  the  assertion 
that  human  blood-corpuscles  can  be  clearly  distinguished  from 
those  of  the  dog  and  guinea-pig,  has  stimulated  observers  in 
devising  means  for  more  readily  and  accurately  measuring  the 
coi*puscles,  and  preserving  them,  as  it  were,  for  future  stndy 
and  remeasurement.  Professor  Gulliver,  whose  measurements 
of  blood -corpuscles  are  those  most  frequently  cited,  has 
stated,  in  a  communication  on  the  *^  Sizes  and  Shapes  of  the 
Red  Corpuscles  of  the  Blood  of  Vertebrates,"  etc.,  in  the  Pro- 
ceedings of  the  Zoological  Society  of  London,  June  15, 1875, 
that  the  magnitude  of  the  corpuscles  in  a  single  species  is 
liable  to  certain  variations,  and  that  in  the  same  field  of 
vision  differences  may  be  observed  amounting  to  at  least  one 
third  larger  and  smaller  than  the  average.  To  lessen,  as  far 
as  possible,  the  expenditure  of  time,  and  to  furnish  a  means  of 
making  comparative  measurements  moi*e  acourately,Dr.  J.  X 
Woodward  has  proposed  to  photograph  the  blood-corpuscles 
placed  on  the  stage  micrometer,  both  blood  and  micrometer 
appearing  sharply  defined  in  the  picture.  The  measurements 
are  to  be  made  on  the  negative.  He  spreads  the  fresh  blood 
on  the  micrometer,  after  Dr.  C.  Johnston's  method,  by  means 

^he  edge  of  a  glass  slide,  and  the  photograph  is  made  by 
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immerston  objectives  of  high  power,  avoiding  diffraction 
fringes  in  the  images  by  means  of  a  suitable  condensing  lens. 
A  heliostat  is  not  necessary  to  obtain  good  results,  though 
Dr.  Woodward  recommends  its  use  as  a  great  time-saver,  as 
without  it  the  light  must  be  readjusted  for  every  picture. 
The  measurements  are  to  be  made  on  the  negative,  to  avoid 
the  unequal  shrinkage  of  paper  prints.  The  true  magnifying 
power  is  obtained  by  measuring  the  distance  of  the  lines  of 
the  micrometer  from  centre  to  centre  in  the  negative,  and 
dividing  by  their  true  distance  apart.  Dr.  Woodward  states 
that,  say  twenty-five  to  fifty  negatives,  containing  from  50 
to  175  corpuscles  each,  can  be  made,  and  the  corpuscles 
measured,  in  less  than  a  quarter  of  the  time  necessary  to 
measure  the  same  number  of  corpuscles  in  the  microscope 
by  means  of  a  glass  eye-piece  micrometer,  and  in  less  than  a 
tenth  of  the  time  necessary  if  a  cobweb  micrometer  be  used, 
and  with  infinitely  more  accuracy.  One  great  source  of 
error  in  measuring  dried  blood-corpuscles  has  been  that  they 
have  been  measured  in  only  one  dii*ection,  whereas  a  large 
proportion  became  more  or  less  elliptical  in  drying.  Dr. 
Woodward  has  little  faith  in  the  claims  of  those  who  have 
stated  or  insinuated  that  they  possess  the  power  of  dis- 
criminating human  blood  from  that  of  other  animals  in  the 
dried  stains  which  are  submitted  to  examination  in  criminal 
cases.  He  acknowledges,  however,  that  the  average  of  all 
the  measurements  of  human  blood  that  he  has  made  is  rather 
larger  than  the  average  of  all  the  measurements  of  dog's 
blood ;  but  states  that  it  is  not  rare  to  find  specimens  of 
dog^s  blood  in  which  the  average  size  of  the  corpuscles  is 
larger  than  that  of  many  samples  of  human  blood,  and,  in- 
deed, on  six  of  the  thirteen  negatives  of  dog's  blood  of  which 
he  furnishes  tabular  measurements,  the  average  size  of  the 
corpuscles  proves  to  be  larger  than  the  smallest  average  for 
human  blood,  and  very  diverse  averages  were  obtained  with 
the  human  and  the  dog^s  blood  from  different  parts  of  the 
very  same  drop.  The  two  tables  of  measurements  are,  of 
human  blood,  from  twenty-two  negatives  taken  from  nine 
drops  of  blood,  from  eight  individuals ;  and  of  dog's  blood, 
from  thirteen  negatives  from  five  drops  of  blood  from  a 
single  individual ;  and  of  guinea-pig's  blood,  from  four  nega- 
tives, made  from  different  parts  of  a  single  drop  of  blood. 
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One  of  these  latter  gave  an  average  one  millionth  of  an  inch 
smaller  than  the  smallest  average  for  human  blood ;  all  the 
others  gave  averages  larger  than  the  smallest  for  haman 
blood ;  and  the  doctor  states  that,  in  his  opinion,  no  one 
could  have  told  from  the  examination  of  this  drop  of  hlood 
whether  it  belonged  to  the  guinea-pig,  the  dog,  or  man.— 
Monthly  Microscopical  Journal^  September^  1876. 

AIB  GEBMS. 

The  analyses  of  the  air  and  other  experiments  made  by 
Pasteur  for  the  purpose  of  investigating  the  doctrine  of 
spontaneous  generation  have  demonstrated  that  the  germs 
of  inferior  organisms,  micrococci,  bacteria,  etc.,  are  every 
where  present  in  the  air.  In  a  hospital  the  air  contains  a 
great  number  of  these  elements,  and,  in  addition,  certain 
special  bodies,  such  as  pus  globules  and  spores  of  epiphytic 
parasites,  which  emanate  from  diseased  organisms,  and  ow- 
ing to  their  volatility  after  desiccation  are  susceptible  of 
hovering  in  the  atmosphere.  One  square  meter  of  the  wall 
in  the  surgical  ward  of  La  Piti6  having  been  washed,  after 
neglect  of  two  years,  the  liquid  expressed  from  the  sponge 
(about  thirty  grammes)  was  examined  immediately  after- 
ward. It  was  black,  and  showed  micrococcus  in  large  amount, 
bacteria,  epithelial  cells,  pus  globules,  red  globules,  and  ir- 
regular blackish  masses  and  ovoid  bodies  of  unknown  nat- 
ure. More  recently  Dr.  Esbeth,  of  Zurich,  has,  says  the  Med- 
ical Record^  found,  by  the  aid  of  the  microscope,  in  the  sweat 
from  the  face,  axilla,  breast,  and  thigh,  enormous  numbers  of 
bacteria.  They  appear  to  have  originated  from  minute  bod- 
ies found  upon  the  hairs  in  the  mentioned  regions,  forming 
little  nodules  on  them,  and  appearing  as  accumulations  of 
micrococci  

POLARIZING  CRYSTALS. 

Mr.  C.  Merriman  gives  the  following  hints  on  "  Polarizing 
Crystallizations."  All  solutions  must  be  in  distilled  water, 
and  carefully  filtered.  Solution  of  gum  arable  must  be  add- 
ed to  the  crystalline  solution  until  the  drops  will  dry  on  the 
slide  without  crystallizing.  Then  the  drop  on  the  slide  is  to 
be  held  over  steato  until  one  or  more  points  of  crystallization 
appear,  then  at  once  dried  over  an  alcohol  lamp ;  then  held 
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over  the  steam  again  until  the  crystals  have  grown  a  trifle 
larger^  and  so  on  until  the  specimen  is  satisfactory.  The 
specimens  are  to  be  first  varnished  over  with  a  film  of  col- 
lodioH)  and  then  mounted  in  old  Canada  balsam. — American 
JfcUuralisty  May,  1876.        

OBIGIN   OF  TBB  S£I>  CLAY   OF  DEBP-SBA  SOUNDINGS. 

Dr.  Carpenter,  at  the  Bristol  meeting  of  the  British  Asso- 
ciation, questioned  the  theory  of  Dr.Wyville  Thompson  on 
the  origin  of  the  red  clay  universally  found  in  the  deepest  sea 
soundings.  Dr.  Thompson  supposed  it  the  residue,  ailer  the 
calcareous  portion  of  the  shell  had  been  dissolved  by  the  ex- 
cess of  carbonic  acid,  the  mineral  matter  not  calcareous  lefl 
behind  being  a  red  silicate  of  iron ;  and  in  support  of  this 
view  Dr.  Thompson  stated  be  had  obtained  a  similar  deposit 
of  ^'  red  ash,''  as  he  terms  it,  ivora  the  ordinary  foraminiferous 
ooze,  after  removing  the  calcareous  portion  by  dilute  acid. 
Dr.  Carpenter,  referring  to  the  discovery  of  casts  of  the  fo- 
raminifera  in  the  greensands,  and  especially  as  noted  by  the 
late  Professor  Bailey,  considers  that  the  red  clay,  instead  of 
being  the  ash  from  the  foraminiferous  shells,  was  but  the 
higher  oxidization  of  the  iron  of  the  internal  casts,  and  the 
disintegration  of  them  by  the  action  of  carbonic  acid.  The 
casts  ai*e  formed  by  the  decomposition  of  the  animal,  when 
the  silicates  precipitated  from  sea-water  take  the  place  of 
the  animal  substances,  particle  by  particle,  filling  completely 
the  cavities  of  these  minute  shells  with  green  or  ochrey  sili- 
cates.   

SOKBT   ON  LIMITS  OF  VISION. 

1 

Mr.  Sorby's  address,  at  the  annual  meeting  of  the  Royal 
Microscopical  Society,  on  the  ultimate  limits  of  the  micro- 
scope, as  shown  by  the  formula  of  Helmholtz,  has  elicited  a 
reply  from  Count  Castracane.  He  states  that  the  resolution 
of  the  nineteenth  band  of  Nobert's  test -plate  exceeds  the 
limit  determined  by  the  formula,  and  Mr.  Sorby  is  called 
upon  to  explain  the  discrepancy.  Mr.  Sorby  does  not  per- 
ceive any  serious  difficulty  in  explaining  on  Helmholtz's 
principles  the  resolution  of  the  band  in  question,  and  he 
states  that  it  is  probable,  with  such  an  illumination  as  that 
adopted  by  Count  Castracane,  that  the  interference  fringes 

M2 
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would  so  far  coincide  with  the  true  lines  as  not  to  prevent 
satisfactory  definition ;  and  he  suggests,  for  the  purpose  of 
testing  the  theory  of  Helmholtz,  the  study  of  fine  lines  at 
very  close  but  unequal  intervals,  with  one  or  two  missed  <nd 
here  and  there.  Theory  indicates  that  such  tests  would  be 
far  more  difficult  to  see  correctly  than  lines  ruled  at  regular 
and  equal  intervals. — Monthly  Mtcroscop.  Jbum.y  Jw/y,  1876. 

BLOOD-COBPUSGLSS   OF  THB  BATBACHIA. 

Professor  Gulliver  states  that  the  blood -globules  of  the 
Batrachia  are  generally  flat,  or  somewhat  vaulted ;  in  out- 
line a  well-defined  oval,  mixed  occasionally  with  circular 
forms.  Those  of  the  Amphiuma  are  visible  to  the  naked 
eye,  and  those  of  Proteus  next  in  size — ^the  latter  thrice  as 
large  as  in  frogs  and  toads ;  an  amount  of  difference  of  which 
there  is  no  example  either  in  the  class  of  birds  or  reptiles.— 
Proceedings  Zool.  Society^  February^  1876. 

HELMHOLTZ   ON  LIMITS   OF  VISION. 

In  this  paper  it  is  stated  that  diffraction  of  the  rays  is 
beyond  doubt  the  principal  cause  of  the  limitation  of  sharp- 
ness of  the  microscopical  image.  In  comparison  with  diffrac* 
tion,  chromatic  and  spherical  aberration  appear  to  exert  bat 
an  inconsiderable  infiuence,  in  spite  of  the  very  large  angles 
of  incidence  and  divergence  of  rays.  Considenng  the  ex- 
treme care  expended  on  calculation  and  execution  of  lenses 
for  telescopes  and  the  photographic  camera,  it  is  justly  a 
matter  of  surprise  that  with  the  lenses  of  the  microscope, 
which  are  so  much  more  difficult  to  construct  according  to 
the  prescribed  dimensions,  and  which  have  so  large  an  aper- 
ture, spherical  aberration  makes  itself  so  little  felt.  We  may 
add  that  while  undoubtedly  theory  has  very  largely  contrib- 
uted to  the  perfection  of  the  lenses  for  telescopes  and  came- 
ras, it  has  hitherto  done  little,  and,  indeed,  from  the  very 
nature  of  the  case,  can  do  comparatively  little,  for  the  perfec- 
tion of  the  microscopical  objectives.  Almost  all  the  makers 
of  such  lenses — we  might  say  all  of  any  note— -depend  upon 
acquii*ed  skill  in  the  use  of  certain  tests,  t . «.,  the  artificial 
star,  as  indicating  the  necessary  changes,  in  laboring  toward 
perfection ;  and  very  seldom,  we  venture  to  say,  has  such 
perfection  been  the  result  of  a  rigid  adherence  to  curres, 
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thickDesses,  apertures,  etc.,  previoasly  indicated  by  theory. 
Indeed,  Helmholtz  himself  relates  the  failure  of  an  attempted 
improvement  which  he  thought  himself  justified  in  infemng 
theoretically.  The  whole  paper  is  worthy  of  careful  study, 
and  certainly  every  thing  which  theory  can  give  us  to  aid  in 
arriving  at  more  satisfactory  conclusions  should  be  cordially 
welcomed. — J^oc.  Brit.  Natural  Soc.^  New  Series^  I.,  Part  3. 

PBBSEBVATION  OF  BNTOMOLOGICAL  SPBCDCBNS. 

M.  Felix  Plateau  having  recommended  the  use  oi  yellow 
glass  in  the  windows  of  rooms  containing  entomological 
collections,  as  a  means  of  preserving  intact  the  natural  col- 
ors of  the  specimens,  M.  Capronnier,  of  the  Entomological 
Society  of  Belgium,  made  some  experiments  to  determine 
the  value  of  this  suggestion.  He  made  five  small  square 
boxes,  each  covered  with  a  pane  of  yellow,  violet,  green, 
blue,  or  colorless  glass.  He  then  fixed  in  the  middle  of  each 
box  one  of  the  inferior  wings  of  Muchelia  Jdcoheoe^  which  are 
of  a  deep  carmine  color,  uniform  in  tone.  Each  wing  was 
partly  covered  with  a  band  of  black  paper,  and  their  position 
was  so  arranged  as  to  leave  exposed  successively  each  of  the 
parts  during  a  period  of  fifteen,  thirty,  and  ninety  days. 
The  result  was  as  follows:  Colorless  Glass. —  The  carmine 
tint  visibly  attacked  after  exposure  of  fifteen  days ;  altera- 
tion more  sensible  after  thirty  days ;  after  ninety  days  the 
carmine  had  passed  into  a  yellowish  tint.  Blue. — ^The  same 
results  as  with  colorless  glass.  Oreen, — ^A  change  indicated 
on  the  thirtieth  day;  on  the  ninetieth  day  the  alteration 
was  marked.  Yelhto. — After  ninety  days  the  carmine  color 
almost  intact.  M.  Capronnier  accordingly  concludes  that  a 
yellowish  color  should  be  preferrad  in  every  aiTangement  of 
an  entomological  room.      

PABTHBNOGENSSIS  IN  VBBTEBBATBS. 

Although  the  phenomenon  of  parthenogenesis,  or  develop- 
ment of  the  embryo,  without  contact  with  the  male  element, 
has  been  of  late  well  observed  and  appreciated  among  the 
invertebrates,  it  has  been  supposed  that  the  veitebrates,  as 
a  group,  formed  an  exception.  Recent  experiments  by 
Moquin-Tandon,  confirm  the  observations  of  Bischoff  and 
Lenckart  upon  the  eggs  at  least  of  the  frog.    In  a  recent 
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communication  to  the  Academy  of  Science,  Moquin-TaDdon 
remarks  that  in  the  month  of  March  last  he  obtained  a 
gravid  female  frog,  which  he  kept  carefully  away  from  auj 
male;  that  in  July  the  female  laid  a  certain  number  of  eggs, 
which  certainly  had  not  been  impregnated  in  any  way.  He 
found,  however,  that  in  a  number  of  these,  although  not  in 
all,  the  early  phases  at  least  of  segmentation  occurred.  He 
observed  that,  according  to  the  usual  progress,  first  the 
two  large  meridian  circles  of  the  egg,  then  the  equatorial 
circles,  wei*e  filled  by  the  appearance  of  the  JFbltenkram ; 
but,  from  the  development  of  the  fourth  meridian  circle, 
sometimes  even  before,  the  breaking  up  assumed  a  very 
remarkable  degree  of  irregularity,  the  vitelline  spheres  be- 
ing multiplied  without  order,  and  without,  possibly,  a  rec- 
ognition of  the  furrows  to  which  they  owed  their  origin. 
They  were  of  unequal  size,  as  shown  both  in  the  lower  and 
in  the  upper  hemisphere.  This  phenomenon  also  occurred 
more  rapidly  than  the  fertilized  development  at  the  same 
temperature.  Soon,  however,  this  phenomenon  ceased,  the 
spheres  of  segmentation  separated,  and  the  entire  mass  went 
into  a  state  of  decomposition.  The  death  period  of  the  egg& 
took  place  at  different  intervals  in  different  cases. — 6^, 
August  30^  409.  

copb's  thboey  op  evolution. 

Professor  Cope  has  restated  during  the  past  year  his 
theory  of  evolution,  with  some  emendations  suggested  by 
Haeckel.  While  Darwin,  he  says,  has  been  the  prominent 
advocate  of  the  theory  of  evolution,  it  was  first  presented  to 
the  scientific  world  in  a  rational  form  by  Lamarck  at  the 
beginning  of  the  present  century.  Owing  to  the  adverse 
influence  of  Cuvier,  the  doctrine  lay  dormant  foF  half  a 
century,  and  Darwin  resuscitated  it,  making  important  ad- 
ditions at  the  same  time.  Thus  Lamarck  found  the  varia- 
tions of  species  to  be  the  primary  evidence  of  eyolntion  by 
descent.  Darwin  enunciated  the  law  of  '^  natural  selection" 
as  a  result  of  the  struggle  for  existence,  in  accordance  with 
which  "  the  fittest"  only  survive.  This  law,  now  generally 
accepted,  is  Darwin's  principal  contribution  to  the  doctrine. 
It,  hctwever,  has  a  secondary  position  in  relation  to  the 
origin  of  variation,  which  Lamarck  saw,  but  did  not  account 
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for,  and  which  Darwin  has  to  assume  in  order  to  have 
materials  from  which  a  ^^  natural  selection '*  can  be  made. 
Professor  Cope  claims  that  in  his  "  Ongin  of  Genera"  it  was 
pointed  out  that  the  most  nearly  related  forms  of  animals 
present  a  relation  of  repression  and  advance,  or  a  peimanent 
embryonic  and  adult  type,  leaving  no  doubt  that  the  one  is 
descended  from  the  other.  This  relation  was  termed  exact 
parallelism.  It  was  also  shown  that,  if  the  embryonic  form 
were  the  parent,  the  advanced  descendant  was  produced  by 
an  increased  rate  of  growth,  which  phenomenon  was  called 
acceleratiofi ;  but  that  if  the  embryonic  were  the  offspring, 
then  its  failure  to  attain  to  the  condition  of  the  parent  is  due 
to  the  supervention  of  a  slower  rate  of  growth ;  to  this  phe- 
nomenon the  term  retardation  was  applied.  It  was  then 
shown  that  the  inexact  parallelism  was  the  result  of  unequal 
acceleration  or  retardation.  He  had  also  shown  (^'Method  of 
Creation,''  1871)  that  the  additions  either  appeared  as  exc^ 
repetitions  of  pre-existent  parts,  or  as  modified  repetitions^  the 
former  resulting  in  simple,  the  latter  in  more  complex  organ- 
isms. Professor  Haeckel,  of  Jena,  has  added  the  keystone  to 
the  doctrine  of  evolution,  Cope  thinks,  in  his  gastrcea  theory. 
Prior  to  this  generalization  it  had  been  impossible  to  deter- 
mine the  true  relation  existing  between  the  four  types  of 
embryonic  growth.  But  Haeckel  has  happily  determined  the 
existence  of  identical  stages  of  growth  (or  segmentation)  in 
all  of  the  types  of  eggs,  the  last  of  which  is  the  ^o^^ru/a,  and 
beyond  which  the  identity  ceases.  Not  that  the  four  types 
of  gastrula  are  without  difference,  but  this  difference  may  be 
accounted  for  on  plain  principles.  In  1874  Haeckel,  in  his 
'*  Anthropogenic,"  recognized  the  importance  of  the  irregu- 
larity of  time  of  appearance  of  the  different  characters  of  an- 
imals during  the  period  of  growth,  as  affecting  their  perma- 
nent structure.  While  maintaining  the  view  that  the  low 
forms  represent  the  transitional  stages  of  the  higher,  he  pro- 
ceeds to  account  for  the  want  of  exact  correspondence  exhib- 
ited by  them  at  the  present  time  by  reference  to  this  principle. 
He  believes  that  the  relation  of  parent  and  descendant  has 
been  concealed  and  changed  by  subsequent  modifications  of 
the  order  of  appearance  of  characters  in  growth.  To  the  orig- 
inal, simple  descent  he  applies  the  term  palingenesis;  to  the 
modified  and  later  growth,  coenogenesis.    The  causes  of  the 
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changes  from  palingenesis  to  coenogenesis  he  regards  as 
three,  viz.,  acceleration,  retardation,  and  heterotopj. 

It  is  clear  that  the  two  types  of  growth  distinguished  by 
Professor  Haeckel  are  those  which  had  been  pointed  out  by 
Professor  Cope  in  the  ^^  Origin  of  Genera  '*  as  producing  the 
relations  of  '*  exact "  and  *'  inexact  parallelism ;"  and  that  his 
explanation  of  the  origin  of  the  latter  relation  by  accelera- 
tion or  retardation  is  the  same  as  that  of  the  latter  essay. — 
I^oc.  Acad.  NaJL  Science^  Philadelphia^  Mb.,  1876. 

CBPHALIZATION  A    FUNDAMENTAL   PBINCIPLE    IN  THB    DSTSL- 

OPMRNT   OF   ANIMALS. 

As  an  example  of  this  principle  among  mammals.  Professor 
Dana  says  that  the  lowest  forms  are  those  having  their  loco- 
motive functions  located  in  the  posterior  parts  of  the  body, 
and  that  in  the  higher  the  forces  or  force-organs  are  more 
and  more  forward  in  the  structure.  For  example,  in  the 
whale  the  tail  is  the  propelling  organ,  and  is  of  enormous 
power  and  magnitude,  and  the  brain  is  very  small,  and  is  sit* 
uated  far  from  the  head-extremity  in  a  great  mass  of  flesh 
and  bone,  furnished  with  poor  organs  of  sense;  a  grade  up,  in 
the  horse  or  ox,  the  tail  or  posterior  extremity  is  no  longer 
an  organ  of  locomotion,  and  is  little  more  than  a  caudal  whip- 
lash, and  locomotion  is  performed  by  organs  situated  more 
anteriorly — the  legs ;  and  a  well-formed  head  carries  a  brain 
which  is  a  vastly  higher  organ  of  intelligence  than  that  of 
the  whale — but  the  legs  are  simply  organs  of  locomotion,  and 
the  hinder  are  the  more  powerful ;  and  higher  up,  in  the  tiger 
or  cat,  the  fore-legs — not  the  hind-legs — ^are  the  organs  of 
chief  muscular  force,  and  these  have  higher  functions  than 
that  of  simple  locomotion ;  and,  further,  the  body  is  propor- 
tionately shortened,  and  the  head  is  shortened  anteriorly,  or 
in  the  jaws,  and  approximates  thus  toward  the  condition  in 
man.  The  existence  or  not  of  a  switch-like  tail,  as  in  ordi- 
nary quadrupeds,  has  little  bearing  on  the  question  of  degree 
of  cephalization,  since  the  organ  is  not  an  organ  of  locomo- 
tion, or  one  indicating  a  large  posterior  development  of  mus- 
cular force.  But,  approaching  man  in  the  system  of  life, 
even  this  seems  to  have  significance.  The  principle  of  ceph- 
alization is  believed  to  be  fundamental,  ^  because,  first,  the 
chief  centra  of  nervous  power  or  energy  in  an  animal  is  at 
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the  cephalic  extremity ;  and,  secondly,  because  form  in  nat- 
ure's species  is,  with  some  limitations,  an  expression  of 
force.'* 

^^  We  recognize,  as  evidence  of  upward  progress  in  man,  an 
increasing  height,  width  and  erectness  of  the  forehead,  and  a 
shortening  of  his  jaws,  and  see  therein  evidence  of  improved 
intellect ;  which  means  higher  grade  of  cephalization.  But, 
more  than  this,  the  erect  form  of  man,  the  shortened  arms, 
the  naked  skin,  as  well  as  the  large,  smooth-surfaced  cranium, 
may  also  be  as  directly  and  necessarily  connected  with  and 
dependent  upon  his  superior  degree  of  cephalization  in  the 
system  of  animal  life ;  while  the  hairy  sldn,  the  long  arms, 
the  crested  skull,  the  inclined  posture  of  the  man-ape,  may  be 
all  involved  in  the  ape's  inferior  degree  of  cephalization.  If 
so,  the  development  of  the  brain  in  man,  and  of  all  the  high- 
est structural  perfections  of  the  vertebrate  type  which  he  ex- 
hibits, is  inconsistent  with  the  existence  of  the  hairy  covering 
and  some  other  circumferential  as  well  as  interior  character- 
istics of  the  brute."  In  this  article  Professor  Dana  seems  to 
indorse  in  a  partial  way  the  doctrine  of  evolution,  remarking 
that  ^Hhe  present  state  of  science  favors  the  view  of  progress 
through  the  derivation  of  species  from  species,  with  few  oc- 
casions for  divine  ihtervention.  If  then  there  has  been  der- 
ivation of  species  from  species,  we  may  believe  that  all 
actual  struggles  and  rivalries  among  animals,  leading  to  a 
'  survival  of  the  fittest,'  must  tend,  as  in  man,  to  progress  in 
cephalization,  and  dependent  structural  changes.  In  fact, 
mere  living,  the  surmounting  of  the  daily  obstacles  in  getting 
food  and  shelter  and  satisfying  ordinary  desires,  may  have 
given  growth  to  the  brains  and  structures  of  the  Eocene 
mammals,  aiding,  but  perhaps  exceeding,  all  other  influences 
from  environments.  The  source  of  variation  here  pointed 
out  is  not  at  all  at  variance  with  Darwinism.  Darwin,  in 
fact,  does  not  aim  to  explain  the  origin  of  variation  among 
species,  but  chiefly  the  workings  of  natural  selection— vari- 
ations being  in  progress  by  some  means — in  leading  to  the 
*  survival  of  the  fittest '  of  the  varieties.  Variation  he  refers 
to  environments,  and  especially  to  action  on  the  genital  sys- 
tem. The  genital  system  may  have  this  prominence  in 
plants,  but  for  animals  I  would  give  the  nervous  system  the 
higher  place,  inasmuch  as  upon  it  environments  make  their 


280      ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

first  and  most  powerful  impress," — American  Journal  of 
/Science  and  Arts,  October^  1876. 

OBIGIN  OF  THE  8SXBS  IN  YE6BTABLES   AND   ANIMALS. 

Some  facts  tending  toward  au  explanation  of  this  subject 
have  been  afforded  by  Henneguy  in  his  studies  on  the  Vol- 
vax^  a  low  plant.  He  finds  that  during  a  certain  period  the 
Vdvox  is  multiplied  by  a  sexual  generation,  by  fission  (scis- 
siparity)  of  a  vegetative  cell,  which  by  successive  segmenta- 
tions produces  a  colony  of  individuals  similar  to  the  mother- 
colony  to  which  this  cell  belonged.  But  a  time  comes  when 
the  vegetative  cell  no  longer  possesses  the  property  of  repro- 
ducing itself  thus;  it  can  still,  however,  divide  into  seg- 
ments, and  give  birth  to  a  colony  of  little  cells  which  acquire 
a  sexual  character;  that  is  to  say,  they  are  incapable  of  liv- 
ing separately  and  of  reproducing  themselves.  This  abortive 
daughter-colony  constitutes  the  male  element,  endowed  with 
movement,  and  still  enjoying  a  ceitain  activity.  Soon  the 
vegetative  cell  becomes  incapable  of  segmenting;  it  can 
only  increase  in  volume :  it  is  the  female  element  deprived 
of  motion,  which  requires,  in  order  to  reproduce  itself,  to  fuse 
with  the  male  element  Sexuality  in  Volvox  appears  then 
by  degrees,  the  male  sex  appearing  befoi'e  the  female  sex  as 
fast  as  the  species  exhausts  itself  by  a  sexual  reproduction. 

We  must  compare  this  fact,  says  Henneguy,  with  what 
takes  place  in  the  animal  kingdom  in  those  animals  which 
are  reproduced  by  parthenogenesis.  Professor  Balbiani  has 
observed  that  certain  Aphides  and  the  PhyUoxercB  degenerate 
when  they  are  i-eproduced  during  a  certain  time  by  partheno- 
genesis; their  genital  and  digestive  organs  tend  to  become 
atrophied.  There  is  a  time  when  the  paithenogenetic  indi- 
viduals thus  degi*aded  give  origin  first  to  male  individuals, 
then  to  female  individuals,  which  require  to  be  fecundated  to 
i*eproduce  new  parthenogenetio  individuals. — Ann.  Mag,  of 
Natural  Shtory^  September. 

THE   BORDEB-LINE   BETWEEN  PLANTS   AND   ANIHAL8. 

The  boundary-line  between  animals  and  plants  has  again 
been  effaced  by  the  studies  of  Cienkowsky  on  a  monad  {DipUh 
phrya  stercorea).  These  little  bodies,  which  he  observed  in 
moist  horse-manure,  multiply  by  division,  and  form,  by  the 
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anion  of  pseudopodia,  long  strings,  in  which  separate  indi- 
viduals can  glide  to  and  fro.  In  several  of  the  organisms 
he  examined,  Cienkowsky  was  able  to  observe  the  taking  up 
of  solid  food  by  the  suction  of  alg».  Thus  the  boundary- 
lines,  it  is  added  by  the  commentator,  a  German  correspond- 
ent oi  Nature^  which  it  has  so  long  been  usual  to  draw  be- 
tween plant  and  animal  organisms,  and  between  the  indi- 
vidual groups  of  those  lowest  forms  of  life,  appear  more  and 
more  illusory ;  and  the  supposition  is  recommended  of  a  com- 
mon lowest  kingdom  of  organisms — that  of  the  Jh^otista  of 
Haeckel — out  of  which  animals  and  plants  have  by  degrees 
been  differentiated.  

ABCUEBIOSIS. 

The  Tyndall  and  Bartian  controversy  is  still  suh-judice. 
The  simple  question  is.  Can  air  retaining  all  its  gaseous 
mixtures,  but  self-cleansed  from  mechanically  suspended 
matter,  produce  putrefaction?  In  all  the  various  experi- 
ments made  by  Dr.  Tyndal],  when  the  substances  were  ex- 
posed to  common  air  at  a  temperature  of  60°  to  70*^,  all  fell 
into  a  state  of  putrefaction  in  from  two  to  four  days — not 
one  in  600  escaped ;  but  in  no  instance  did  air  which  had 
been  proved  moteless  by  passing  a  concentrated  beam  of 
light  through  it  show  the  least  power  of  producing  bacterial 
life,  or  the  associated  phenomena  of  putrefaction.  Both  sides 
are  preparing  further  experiments.  Thus  far,  however,  Dr. 
Tyndall  has  come  out  of  the  controverey  with  all  the  weight 
of  scientific  evidence  and  philosophic  gravity  of  discussion 
on  his  side,  while  Dr.  Bartian  has  done  injury  to  his  cause 
by  adopting  the  well-known  symptom  of  defeat,  *'  abuse  of 
the  plaintiff's  attorney." — Brit  Med.  Joumaly  January  29, 
February  5  and  12.  

EVOLUTION   OF  THE   HOBSE. 

Professor  Huxley  devotes  the  sixth  and  last  lecture  of  a 
course  upon  the  origin  of  existing  vertebrate  animals  to 
considering  the  evolution  of  the  horse.  After  tracing  the 
genealogy  of  the  horse  from  Orohippus,  through  Paleothe- 
rium,  Hipparion,  etc.,  to  Equus,  the  author  remarks  as  fol- 
lows :  ^^  The  evidence  is  conclusive  as  far  as  the  fact  of  evo- 
lution is  concerned,  for  it  is  preposterous  to  assume  that  each 
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member  of  this  perfect  series  of  forms  has  been  specially 
created ;  and  if  it  can  be  proved,  as  the  facts  certainly  do 
prove,  that  a  complicated  animal  like  the  horse  may  have 
arisen  by  gradual  modification  of  a  lower  and  less  specialized 
form,  there  is  surely  no  reason  to  think  that  other  animak 
have  arisen  in  a  different  way.  This  case,  moreover,  is  not 
isolated.  Every  new  investigation  into  the  Tertiary  mam- 
malian fauna  brings  fresh  evidence,  tending  to  show  how  the 
rhinoceros,  the  pigs,  the  ruminants,  have  come  about.  Sim- 
ilar light  is  being  thrown  on  the  origin  of  the  carnivora,  and 
also,  in  a  less  degree,  on  that  of  all  the  other  gix>ups  of  ani- 
mals. It  is  not,  however,  to  be  expected  that  there  should 
be,  as  yet,  an  answer  to  every  difficulty,  for  we  are  only  just 
beginning  the  study  of  biological  facts  from  the  evolution- 
ary point  of  view.  Still,  when  we  look  back  twenty  years 
to  the  publication  of  the  ^  Origin  of  Species,'  we  are  filled 
with  astonishment  at  the  progress  of  our  knowledge,  and 
especially  at  the  immense  strides  it  has  made  in  the  region 
of  paleontological  research.  The  accurate  information  ob- 
tained in  this  department  of  science  has  put  they^xe^  of  evo- 
lution beyond  a  doubt ;  formerly  the  great  reproach  to  the 
theory  was  that  no  support  was  lent  to  it  by  the  geological 
history  of  living  things ;  now,  whatever  happens,  the  fact 
remains  that  the  hypothesis  is  founded  on  the  firm  basis  of 
paleontological  evidence." 

PB0FE880R  MABSH's  PALBONTOLOGICAL  DISCOVEBIBa 

Professor  O.  C.  Marsh,  in  a  lecture  to  the  graduating  class 
of  Yale  College,  summed  up  the  main  results  of  his  paleon- 
tological researches  in  the  Rocky  Mountains.  A  syllabus 
of  the  lecture  is  published  in  the  American  Journal  of  Sci- 
ence. His  conclusions  as  to  the  size  and  growth  of  the  brain 
in  mammals,  from  the  beginning  of  the  Tertiary  to  the  pres- 
ent time,  may  be  briefly  stated  thus:  1.  All  tertiary  bam- 
mals  had  small  brains.  2.  There  was  a  gradual  increase  in 
the  size  of  the  brain  during  this  period.  8.  This  increase 
was  mainly  confined  to  the  cerebral  hemispheres.  4.  In 
some  groups  the  convolutions  of  the  brain  have  gradually 
become  more  complicated.  5.  In  some  the  cerebellum  and 
olfactory  lobes  have  even  diminished  in  size.  There  is  some 
evidence  that  the  same  law  of  brain-growth  holds  good 
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for  birds  and  reptiles  from  the  Cretaceoas  to  the  present 
time.  Some  additional  conclusions  in  regard  to  American 
tertiary  mammals,  as  far  as  now  known,  are  as  follows:  1. 
All  the  Ungalata  from  the  eocene  and  miocene  had  upper 
and  lower  incisors.  2.  All  eocene  and  miocene  mammals 
had  separate  scaphoid  and  lunar  bones.  3.  All  mammals 
from  these  formations  had  separate  metapodial  bones.  At 
the  conclusion  of  the  lecture,  Professor  Marsh  announced 
that  his  work  in  the  field  was  essentially  completed,  and  that 
all  the  fossil  remains  collected  and  in  part  described  were 
now  in  the  Yale  College  Museum.  In  future  he  should  de- 
vote himself  to  their  study  and  full  description,  and  he  hoped 
at  no  distant  day  to  make  public  the  complete  resalts. — I^cp- 
filar  Science  Monthly y  November. 

MIMICRY  IN  BUTrfiBFUBS  BXPLAINBD  BY  NATUBAL  SBLECIION. 

Fritz  MflUer,  in  the  Jena  Zeitschrift,  endeavors  to  show  how 
the  phenomena  of  mimicry  in  butterflies  may  be  explained 
by  the  theory  of  natural  selection.  He  bases  his  inquiry 
upon  the  species  of  LeptalU  found  in  Southern  Br^il,  and 
although,  as  will  appear  below,  he  adduces  reasons  for  be- 
lieving the  primitive  stock  to  have  been  banded,  and  not, 
like  most  of  the  family  to  which  the  genus  belongs,  simple 
white  butterflies,  he  commences  by  showing  how  even  such 
an  extreme  change  could  be  wrought  out  by  the  survival  of 
the  fittest  in  the  struggle  for  existence.  ^'  Should,"  he  re- 
marks, ^  the  first  unimportant  variations  from  the  original 
white  color  (of  the  Pierids)  be  useful  only  in  attracting  to 
their  possessors,  at  a  little  shorter  distance,  the  attention  of 
enemies  flying  constantly  overhead,  they  would  become  more 
and  more  useful,  and  cause  their  possessors  to  become  con- 
tinually more  abundant  in  proportion  to  the  type;  they  could 
therefore  serve  as  the  basis  for  the  gradual  formation  of  a 
resemblance  fit  to  deceive  even  the  sharp  eyes  of  birds  scan- 
ning the  swarms  of  Ithonias  (the  butterflies  imitated  by 
some  Leptalids)  for  booty."  Further  on  he  asserts  that  ^'  the 
acceptance,  as  the  starting-point  in  the  origin  of  mimicry  by 
natural  selection,  of  a  resemblance  having  its  beginning  at 
such  a  distance  can  scarcely  be  shaken  by  a  single  known 
case.  It  should,  moreover,  not  escape  attention  that  the 
sharp-sightedness  of  enemies  is  itself  also  a  quality  at  first 
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gradually  acquired  in  the  struggle  for  existence,  and  one 
which  must  increase  from  the  very  fact  that  by  protective 
coloring,  mimicry,  etc.,  the  persecuted  species  escapes  the 
less  sharp-sighted  pursuer.  This  ever-increasing  sensitiveness 
and  sharp-sightedness  of  the  pursuer  on  the  one  hand  explains 
the  wonderful  completeness  of  many  natural  imitations,  and 
on  the  other  makes  the  acceptation  of  an  originally  very 
slight  resemblance  the  less  hazardous." — American  I/atiaai' 
isty  September,  

CONYBRSION   OF   ARTERIAL   INTO    VENOUS   BLOOD. 

A  method  has  been  proposed  by  SchUtzenberger  for  exhib- 
iting the  conversion  of  arterial  into  venous  blood,  by  the 
deoxidatiou  of  the  former  by  means  of  the  absorptive  power 
of  yeast  for  oxygen.  Tims  if  blood,  inclosed  in  a  thin  mem- 
brane, be  immersed  in  water  mixed  with  yeast,  and  the  whole 
exposed  to  a  temperature  of  95°,  it  will  become  venous  in  the 
course  of  an  hour.  By  shaking  it  with  air  it  will  reabsorb 
oxygen,  and  be  reconverted  into  aiterial  blood.  An  appara- 
tus has  .been  perfected  upon  the  above  principle,  from  which 
red  arterial  blood  passed  into  it  flows  out  as  black  venous 
blood,  and  is  then  again  saturated  with  oxygen,  and  passed 
back  into  the  apparatus. — 8  C7,  January  V,  1876, 12, 

DO   ACIDS  COAGULATE   THE    BLOOD? 

M.  Or^,  inquiring  whether  or  not  acids  coagulate  the  blood, 
h:is  tried  a  number  of  curious  experiments  by  means  of  sab- 
cutaneous  injections.  On  several  different  occasions  he  in- 
jected into  the  veins  of  a  dog  quantities  of  dilute  acetic  acid, 
containing  from  six  to  twenty-five  grammes  of  the  substance 
itself.  The  treatment  seemed  in  each  case  to  be  Wholly  in- 
nocuous, and  no  coagulation  occurred.  Two  and  a  half 
grammes  of  sulphunc  acid,  diluted  with  sixty  of  water,  in- 
jected into  another  dog,  caused  a  brief  panting,  but  no  other 
perceptible  effect.  Four  days  later  the  ci*eature  was  killed, 
but  no  traces  of  coagulation  were  any  where  to  be  detected 
in  it.  Somewhat  similar  results  were  furnished  by  the  injec- 
tion into  various  dogs  of  nitric,  phosphoric,  and  chlorhydric 
acids,  and  also  of  alcohol.  These  substances,  mingled  with 
blood  in  free  contact  with  the  air,  all  cause  coagulation ;  but 
in  the  veins  no  such  effect  is  produced. — 6  By  IQIo^Nbv.  8. 
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CAirSBS  AND  MSCBANISH  OF  THB  COAGULATION  OF  FLUIDS. 

Messrs.  Matthieu  and  XJrbain  have  recently  made  some 
very  important  experiments  upon  the  causes  and  mechanism 
of  the  coagulation  of  fluids,  particularly  of  the  blood,  which 
they  liken  to  a  chemical  precipitation.  The  transformation 
of  the  soluble  to  an  insoluble  substance  is  produced  by  an 
acid,  whose  effect  is  generally  counteracted  by  the  alkalinities 
of  the  fluid.  The  acid  exists  in  none  of  the  normal  flnids  of 
the  body  except  the  blood.  They  make  the  following  points 
concerning  it:  1.  Carbonic  acid  is  the  agent  in  coagulating 
the  albumen.  It  only  does  this  at  an  elevated  temperature, 
because  of  the  ammoniacal  salts  which  must  be  volatilized. 
Cold  albumen,  if  deprived  of  its  ammonia,  will  be  precipitated 
by  the  acid.  2.  Carbonic  acid  is  also  the  cause  of  the  coag- 
ulation of  fibrin,  and  blood  deprived  of  it  is  incoagulable. 
It  can  not  produce  this  eflTect,  however,  normally,  because  it 
is  combined  in  the  red  globules  which  have  a  great  affinity 
for  the  gas.  When  the  organs  for  its  excretion,  viz.,  the  lungs 
and  the  skin,  do  not  perform  their  function,  the  acid  accumu- 
lates and  produces  intravascular  coagulation ;  as,  for  exam- 
ple, in  death  by  suffocation.  By  a  similar  accumulation  be- 
yond the  limit  of  saturation  of  the  blood-globules  in  the  case 
of  ligature  of  a  vessel  coagulation  is  produced.  Venous  clots 
are  formed  in  the  course  of  debilitating  diseases  because  of  a 
degeneration  of  the  red  globules  and  loss  of  power  to  hold 
the  acid  gas.  3.  Cadaveric  rigidity  is  produced  by  an  ac- 
cumulation in  the  muscles  of  this  same  agent,  developed  by 
the  slow  oxidation  of  the  tissues.  4.  The  coagulation  of  milk 
is  preceded  by  analogous  processes  to  those  which  induce 
the  muscular  coagulation  of  rigormortis/  in  the  former  case, 
however,  lactic  acid  is  produced,  which  coagulates  the  casein 
at  an  ordinary  temperature. 

KATUBB   OF  6ABBS  DISCHABGED  FROM  THB  STOMACH. 

The  precise  nature  of  the  gases  emitted  by  the  mouth  from 
the  stomach  has  not  been  well  established,  although  the 
occurrence  of  that  of  free  hydrogen  is  shown  by  the  fact 
that  they  burn  with  a  blue  flame.  Quite  lately  Ewald  de- 
scribed the  case  of  a  pereon  suffering  from  chronic  gastritis, 
who,  on  lighting  a  cigar  one  day,  was  surprised  to  see  this 
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gas  take  fire  and  burn  with  a  yellow  flame.  By  aabjecting 
this  to  a  chemical  examination,  it  was  foand  to  0ODBist|  with 
other  substances,  of  a  considerable  portion  of  marsh  gas,  not 
previously  known  as  a  product  of  the  stomach. — 18  A,  March 
10, 18V6,  658.  

PHYSIOLOGICAL  ACnOK  OF  ALCOHOL. 

Dr.  Lander  Brunton,  in  a  summary  of  a  memoir  before  the 
Medical  Society  of  London,  regarding  the  physiological  ac- 
tion of  alcohol,  states  that  in  small  quantities  it  increases  the 
secretions  of  the  gastric  juice,  and  thus  aids  digestion.    How- 
ever unnecessary  this  may  be  in  health,  it  is  useful  for  the 
feeble  and  debilitated.    Second,  it  increases  the  force  and 
frequency  of  the  pulse.    Third,  a  large  dose  diminishes  diges- 
tion by  the  too  great  irritation  of  the  stomach.    Fourth,  it  is 
capable  of  pi*oducing  death  by  reflex  action.    Fifth,  afVer  ab- 
sorption in  the  blood  it  diminishes  the  power  of  oxidizing 
the  red  globules  of  the  blood.    This  is  useful  in  lowering  the 
temperature;  but  when  this  is  done  suddenly  or  very  fre- 
quently it  causes  an  accumulation  of  fat  and  a  fatty  degen- 
eration of  the  organs.    Sixth,  it  undergoes  a  sort  of  combus- 
tion in  the  organism,  and  maintains  the  increase  of  weight 
of  the  body.    In  this  respect  it  may  be  considered  as  a  food. 
Seventh,  if  taken  in  large  doses,  a  portion  is  excreted  in  aa 
unaltered  condition.    Eighth,  it  dilates  the  blood-vessels,  in- 
creasing the  force  and  fi-equency  of  pulsations  of  the  heart 
by  its  action  on  the  central  nerves,  and  facilitates  intellectual 
and  physical  action.    It  does  not  give  any  greater  power, 
but  renders  a  man  capable  of  keeping  more  energy  in  reserve. 
It  can  thus  furnish  assistance  to  eftbrt  of  short  duration,  but 
not  for  prolonged  exercise.    Ninth,  it  has  the  same  effect 
upon  the  heart ;  but  in  disease  alcohol  frequently  relaxes  the 
pulsations  of  this  organ  instead  of  accelerating  them,  thus 
economizing  the  energy  instead  of  wasting  it.    Tenth,  in  di- 
lating the  vessels  of  the  skin,  alcohol  cools  the  surfiioe  at  the 
expense  of  the  internal  organs.    It  is  thus  iajurions  when 
taken  during  exposure,  but  after  such  exposure  it  is  useful 
as  tending  to  prevent  the  congestion  of  the  internal  organs. 
Eleventh,  the  symptoms  of  intoxication  are  due  to  a  paraly- 
sis of  the  nervous  system ;  the  brain  and  the  cerebellum  are 
first  afleoted,  then  the  protuberance^  and  finally  the  medulla 


G.  GBNEEAL  NATUBAL  HISTORlf  AND  ZOOLOGY.    287 

oblongata.    Death  by  alcohol  is  generally  caused  by  paraly- 
sis of  the  medulla. — 12  i?,  February  29, 1876, 184. 

NATUBB   OF  THB  INYEBTSBBATB   BBAIN. 

Under  this  heading  Professor  Bastian  desciibes,  in  a  pop- 
ular way,  the  brains  of  different  articulated  animals,  begin- 
ning with  those  of  the  lowest  nematoid  worms  and  ending 
with  thos.e  of  the  insects.  As  examples  of  the  two  extremes 
may  be  first  cited  that  of  the  nematoid  parasitic  worm,  in 
which  what  most  nearly  resembles  a  brain  consists  of  a  mere 
band  of  nerve-fibres  surrounding  the  commencement  of  the 
oesophagus,  and  containing  a  few  nerve-cells,  partly  between 
its  fibres  and  partly  in  groups  slightly  removed  therefrom. 
In  such  insects  as  butterflies,  bees,  and  dragon-flies,  in  which 
the  visual  organs  are  enormously  developed,  and  in  which 
the  power  of  vigorous  and  sustained  flight  is  correspondingly 
increased,  the  nervous  system  attains  its  maximum  of  de- 
velopment among  the  Arthropodcu  The  brain  of  these  creat- 
ures differs  from  that  existing  in  all  other  members  of  the 
class  by  reason  of  the  great  development  of  those  portions 
of  it  in  relation  with  the  visual  organs.  The  '*  brain  "  proper 
in  all  the  invertebrate  animals  consists  properly  of  but  a  sin- 
gle pair  of  ganglia,  and  is  in  no  respect  homologous  with  the 
brain  of  the  vertebrates,  which  consists  of  a  number  of  pairs 
of  ganglia  forming  a  mass  called  the  brain* — Poptdar  Science 
Monthly^  October^  1876.       

ACTION   OF  OZONE-WATER  ON  THB  LOWBB   ORGANISMS. 

Herr  Stein  reports  to  the  Natural  History  Society  at 
Bonn  that  he  has  confirmed  the  observation  of  Dr.  Oeisler, 
that  in  water  impregnated  with  ozone  none  of  the  lower  or- 
ganisms, either  animal  or  vegetable,  can  develop;  that,  in 
fact,  if  they  are  present,  they  are  destroyed,  and  without  any 
notable  evolution  of  gas,  but  the  formation  principally  of  ni- 
tric acid  and  its  combinations.  Having,  however,  been  in- 
formed that  Professor  Hanstein  had  shown  that  the  water- 
plant  JElodea  Canadeneis  had  the  remarkable  power  of  de- 
veloping oxygen,  he  repeated  the  experiment,  and  found  that 
the  oxygen  developed  by  this  plant  had  the  same  properties 
as  ozone;  so  that  this  plant  should  no  longer  be  called,  as  it 
is,  in  German,  a  '^  water  pest,''  but  rather  be  known  by  the 


288     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

title  of"  fever  destroyer.*'  At  any  time  swamp  waters  may  be 
purified  by  introducing  tbe  Elodea^  after  which  they  become 
fit  abodes  for  fishes  and  other  animal  life.  —  Sitzber.  Bann^ 
p.  62.  

THB    BFFECr    OF    THE    PBBSSUBB    OF    THB    AIR    UPON    HUXAN 

LIFE. 

Dr.  Jourdanet,  who  has  for  many  years  resided  at  Mexico 
as  a  practicing  physician,  has  had  occasion  to  observe  the 
effect  upon  human  life  of  different  conditions  as  to  altitude 
above  the  sea,  and  has  recently  published,  in  two  large  vol- 
umes, an  important  work  on  this  subject.  In  this  work  he 
has  grouped  together  facts  collected  from  all  portions  of  the 
globe,  and  with  much  sagacity  and  honesty  has  been  able  to 
achieve  something  exact  with  respect  to  the  effect  of  altitude 
upon  human  life.  The  fundamental  principle  adopted  by  him 
has  been  that  the  true  nature  of  the  effect  of  exterior  iofin- 
ences  is  better  shown  by  the  diseases  that  they  cause  than  by 
the  healthfulness  which  they  favor  in  man.  After  studying 
the  influence  of  the  oxygen  of  the  atmosphere  upon  the  blood, 
and  even  the  diminution  of  temperature  with  increasing 
height  above  the  sea,  and,  finally,  the  influence  of  the  h j- 
grometric  state  of  the  air,  he  combines  all  these  considera- 
tions in  the  general  study  of  climatic  influence  of  high  al- 
titudes, and  confirms  the  following  law  of  Paul  Bert  for 
pressures  of  30  inches  and  less:  ^'The  exercise  of  that  faculty 
which  animals  possess  of  appropriating  to  themselves  the  ox- 
ygen of  the  atmosphere  is  controlled  by  the  density  of  this 
gas,  as  found  in  the  circumambient  air."  Death  is  not,  then, 
caused  by  the  prevailing  low  atmospheric  pressure.  It  is  the 
oxygen  itself,  or  its  pressure,  exclusive  of  the  general  baro- 
metric condition,  that  controls  the  result ;  so  that  if  from  a 
pressure  of  30  inches  of  air,  one  third  of  which  is  oxygen,  we 
pass  to  another  atmosphere  with  a  pressure  of  15  inches  of 
air,  two  thirds  of  which  is  oxygen,  we  have  condition^equally 
favorable  to  human  life,  since,  for  equal  volumes  of  air,  we  find 
equal  volumes  of  oxygen. — La  AeronmUe,  Sept,^  1875, 261. 

LUBBOCK  ON  THB  8BNSE8  Ot  INSBCTS. 

Much  has  been  written  on  the  use  of  the  antennse  of  insects. 
That  they  serve  as  organs  of  touch  all  are  agreed ;  but  it  is 
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almost  equally  clear  that  this  is  not  in  most  cases  their  only 
fanotion.  Some  entomologists  regard  them  as  auditory,  some 
as  olfactory  organs.  There  is,  however,  a  third  alternative,, 
which  I  would  venture  to  suggest,  namely,  that  in  those  in- 
sects in  which  the  sense  of  hearing  is  highly  developed  they 
may  serve  as  ears,  while  in  those  which  have  a  very  delicate 
sense  of  smell  they  may  act  as  olfactoiy  organs.  This  view 
is  not  in  itself  so  improbable  as  might  at  first  sight  appear. 
It  is  evident  that,  in  the  Articulata,  organs  of  sense  are  de- 
veloped in  various  parts  of  the  body.  Whether  the  curious 
organ  discovered  by  Muller  in  the  metathoraz  of  certain  Or- 
thoptera  be  an  ear  or  not,  it  must  surely  be  an  organ  of  some 
sense.  Hicks  and  others  have  described  structures  in  the 
halteres  and  wings  of  insects  which  have  all  the  appearance 
of  being  organs  of  sense ;  while  among  the  Crustacea  we  find 
the  remarkable  case  of  Mysia^  which  even  has  an  organ  of 
sense  in  its  tail  It  is  not,  then,  so  improbable  as  might  at 
first  sight  appear  that  the  antennsB  should  in  some  species 
act  as  ears  and  in  others  serve  for  the  perception  of  odors. 
The  position,  moreover,  which  they  occupy  renders  them  a 
most  advantageous  situation  for  an  organ  of  sense.  This 
suggestion  would  also  explain  various  experiments  and  ob- 
servations recorded  by  skillful  entomologists,  and  which  it  is 
otherwise  difficult  to  reconcile  with  one  another. 

Many  eminent  obsei'vers  have  regarded  the  antennae  as 
auditory  organs,  and  have  brought  foi*ward  strong  evidence 
in  favor  of  their  view.  Lesp6s,  for  instance,  found  that  a  fe- 
male Locusta  viridisaimay  which  was  very  sensitive  to  sound, 
lost  apparently  all  power  of  hearing  when  the  antennas  wera 
removed.  She  lived  a  fortnight  longer  and  continued  to  eat. 
M.  Lesp^s  observed  no  other  result  except  the  loss  of  hearing. 

So  far  as  I  am  aware,  no  proof  has  yet  been  adduced  that 
ants  possess  the  power  of  hearing.  In  order,  if  possible,  to 
throw  some  light  upon  this  interesting  question,  I  made  a 
variety  of  loud  noises,  including  those  produced  by  a  com- 
plete set  of  tuning-forks,  as  near  as  possible  to  the  ants  men- 
tioned in  the  preceding  pages,  while  they  were  on  their  jour- 
neys to  and  fro  between  the  nests  and  the  larvae.  In  these 
cases  the  ants  were  moving  at  a  steady  pace  and  in  a  most 
business-like  manner,  and  any  stait  or  alteration  of  pace 
would  have  been  at  once  apparent.    I  was  never  able,  how* 
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ever,  to  perceive  that  they  took  the  slightest  notice  of  any  of 
these  BoandSk  Thinking,  however,  that  they  might  perhaps 
be  too  much  absorbed  by  the  idea  of  the  larvee  to  take  any 
notice  of  my  Interruptions,  I  took  one  or  two  ants  at  random 
and  put  tliem  on  a  strip  of  paper,  the  two  ends  of  which  were 
supported  by  pins  with  their  bases  in  water.  The  ants  im- 
prisoned under  these  circumstances  wandered  slowly  back- 
ward and  forward  along  the  paper.  As  they  did  so,  I  test- 
ed them  in  the  same  manner  as  before,  but  was  unable  to 
perceive  that  they  took  the  slightest  notice  of  any  sound 
which  I  was  able  to  produce.  I  then  took  a  large  female  of 
^.  ligniperda^  and  tethered  her  on  a  board  to  a  pin  by  a  del- 
icate thread  about  six  inches  in  length.  Afler  wanderiog 
about  for  a  while,  she  stood  still,  and  I  then  tried  her  as  be- 
fore; but,  like  the  other  ants,  she  took  no  notice  whatever  of 
the  sounds. 

It  is  of  courae  possible,  however,  if  not  probable,  that  ants, 
even  if  deaf  to  sounds  which  we  hear,  may  hear  others  to 
which  we  are  deaf.  On  this  subject  I  hope  to  make  some 
experiments,  in  which  Mr.  Spottiswoode  has  kindly  promised 
to  assist  me. — Journal  of  the  Jdnnoean  Society. 

THE  SENSE   OF  SHELL  IN  INSECTS. 

I  have  also  made  similar  experiments,  though  with  very 
different  results,  on  the  power  of  smell  possessed  by  ants.  I 
dipped  camelVhair  brushes  into  peppermint-water,  essence 
of  cloves,  lavender-water,  and  other  strong  scents,  and  sus- 
pended them  about  a  quarter  of  an  inch  above  the  strips  of 
paper  along  which  the  ants  were  passing  in  the  experiments 
above  recorded.  Under  these  circumstances,  while  some  of  the 
ants  passed  on  without  taking  any  notice,  others  stopped  when 
they  came  close  to  the  pencil,  and,  evidently  perceiving  the 
smell,  turned  back.  Soon,  however,  they  returned  and  passed 
the  scented  pencil.  After  doing  this  two  or  three  times,  they 
generally  took  no  further  notice  of  the  scent.  This  experi- 
ment left  no  doubt  on  my  mind ;  still,  to  make  the  matter 
even  more  clear,  I  experimented  with  ants  placed  on  an  iso- 
lated strip  of  paper.  Over  the  paper,  and  at  such  a  distance 
as  almost,  but  not  quite,  to  touch  any  ant  which  passed  under 
it,  I  again  suspended  a  camel's-hair  brush,  dipped  in  assafce- 
tida,  lavender-water,  peppermint -water,  essence  of  cloves, 
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aod  other  scents.  In  this  experiment  the  resalts  were  very 
marked,  and  no  one  who  watched  the  behavior  of  the  ants  un- 
der these  circumstances  could  have  the  slightest  doubt  as  to 
their  power  of  smell. 

I  then  took  a  large  female  of  ^  ligniperda^  and  tethered  her 
on  a  board  by  a  thread  as  before.  When  she  was  quite  quiet 
I  tried  her  with  the  tuning-forks ;  but  they  did  not  disturb 
her  in  the  least.  I  then  approached  the  feather  of  a  pen  very 
quietly,  so  as  just  to  touch  first  one  and  then  the  other  of  the 
antennaB,  which,  however,  did  not  move.  I  then  dipped  the 
pen  in  essence  of  musk  and  did  the  same ;  the  antenna  was 
slowly  retracted  and  drawn  quite  back.  I  then  repeated  the 
same  with  the  other  antenna.  If  I  touched  the  antenna,  the 
ant  started  away,  apparently  smaiting.  I  repeated  the  same 
with  essence  of  lavender  and  with  a  second  ant. — Joumai  of 
the  Linncean  Society y  1876. 

THE   WEATHEB  AND  INSECT  LIFE. 

The  connection  between  insect  life  and  the  weather  is  re- 
marked upon  by  Mr.  Cotton  in  some  notes  presented  to  the 
Waterford  J^atural  History  Society.  He  states  the  occasion- 
al appearances,  in  unusual  numbers,  of  any  insect,  are  one  of 
the  greatest  puzzles  to  entomologists,  and  are  not  in  any  way 
satisfactorily  accounted  for  by  them.  Thus  a  pale,  cloudy- 
yellow  butterfly  was  very  abundant  in  1846,  but  scarce  from 
that  year  until  1868,  when  it  was  positively  commoner  than 
almost  any  other  buttei-fly  all  along  the  south  coast  of  En- 
gland ;  in  some  places  twenty  or  thirty  could  be  seen  flying 
at  once.  Since  that  year  hardly  a  single  specimen  has  been 
seen.  Probably  the  occurrence  of  a  few  wet  or  hot  or  cold  or 
dry  days  at  the  time  of  the  hatching  of  the  larvas  of  this  in- 
sect determines  the  question  as  to  whether  the  buttei*fly  shall 
be  common  or  rare  during  a  given  season. — TranscuMons  of 
the  Waterford  Jfiatural  IRstcry  Society ^  1876, 60. 

USE    OF  THE  BATON  AMONG  ANCIENT  EGYPTIANS  AND  JEWS. 

F.  Chabas  is  the  author  of  a  pamphlet  upon  the  use  of  the 
baton  among  the  ancient  Egyptians  and  the  Jews.  All  na- 
tions of  the  East  have  considered  the  baton  not  only  a  staff 
and  a  weapon,  but  a  badge  of  authority.  The  same  might 
be  said  of  Western  peoples,  whose  antiquities  are  not  so 
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well  known.  The  author  examines  into  the  use  of  the  baton 
among  these  ancient  nations,  and  gives  abundant  references 
to  authorities.  

SKELETONS  OF  PILE-DWELLING  INHABITAMTB, 

Notwithstanding  the  immense  number  of  remains  of  pre- 
historic villages  and  dwellings  built  on  piles  in  the  marshefl 
and  lakes  of  Central  Europe,  very  little  is  known  of  tbe 
osteology  of  the  builders,  the  burial-places  having  almost 
entirely  escaped  a  very  careful  and  critical  search.  The 
suggestion  of  the  practice  of  cremation  is  met  by  the  ab- 
sence of  chaiTed  bones,  which  would  necessarily  have  been 
preserved  to  some  extent ;  and  immersion  of  the  bodies  in 
the  water  is  disproved  by  the  absence  of  any  portion  of  the 
skeleton  in  the  mud  of  the  vicinity. 

A  discovery,  however,  has  lately  been  made  in  the  vicin- 
ity of  one  of  these  localities  in  Switzerland  of  a  grave, 
which  probably  contains  the  members  of  a  particular  family. 
Here  two  large  granite  slabs  wera  found,  covering  a  cham- 
ber walled  around  by  large  vertical  stone  plates,  and  in  the 
inclosure  thus  formed  were  found  the  remains  of  from  ten  to 
fifteen  skeletons.  Two  skulls  were  in  good  condition ;  the 
others  were  fragmentary.  The  crania  were  found  in  the 
comera  of  the  room,  while  the  long  bones  were  heaped  up 
toward  the  middle.  With  these  were  found  several  per- 
forated teeth  of  wild  animals,  a  well-made  axe  of  serpen- 
tine, bronze  pins,  four  armlets  of  copper,  and  a  bronze  hot- 
ton.— 7  G,  III,  190.  

NEW  HYPOTHESIS  IN   BEGARD  TO  SWISS  LAKE-DWELLINGS. 

A  new  hypothesis  in  regard  to  the  lake-dwellings  of  Switz- 
erland has  lately  been  suggested  to  Dr.  Robert  by  a  lady, 
whose  name  he  does  not  give.  In  her  opinion,  all  or  nearly 
all  of  these  lake-dwellings  were  originally  established  in 
marshes  or  boggy  places,  selected,  perhaps,  on  account  of 
the  comparative  absence  of  large  trees ;  and  at  this  period 
the  lakes  were  much  extended,  and  much  moi^e  shallow  than 
at  the  present  day.  In  the  course  of  time,  however,  from 
various  conditions,  the  level  of  these  lakes  became  raised, 
and  the  places  in  which  the  dwellings  had  been  established 
became  filled  with  water,  so  as  possibly  either  to  drive  ont 
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the  iDhabitants  or  to  envelop  their  dwellings  after  they  had 
been  abandoned. — 3  B^  February  10, 1876,  246, 

BID  MAN  BZIBT  IN  THB  TEBTIABY  PEBIOD   OF  EUBOPB  ? 

Not  long  ago  moch  interest  was  atti'acted  by  the  an- 
noanoement  of  the  discovery  in  the  tertiary  coal  of  Wetzi- 
kon,  in  Switzerland,  of  pieces  of  wood  converted  to  coal, 
which,  it  was  claimed,  had  been  sharpened  artificially  by 
human  hands ;  and  a  vastly  greater  antiquity  was  claimed 
for  man  in  Earope  than  had  been  previously  demonstrable. 
This  inference,  however,  was  seriously  questioned  by  com- 
petent authonty,  who  believed  that  some  explanation  other 
than  that  conld  be  found  for  it ;  and  now  it  is  maintained 
with  great  show  of  plausibility  that  it  is  the  work  of  the 
beaver  or  some  other  large  rodent,  or  the  rubbing  together 
by  floods  of  broken  twigs. — 19,  XXIX.,  274. 

MAN  IN  THB   POST-PUOCENB   OF  BUBNOS  AYBES. 

In  a  letter  addressed  by  Mr.  Florentine  Ameghino  to  Oer* 
vais^s  Journal  of  Zoology  ^  he  communicates  the  discovery  of 
large  numbers  of  fossil  bones  at  a  depth  of  thirteen  feet  in  an 
undisturbed  quaternary  bed  near  Mercedes,  and  about  twen- 
ty leagues  from  Buenos  Ayres.  With  these  appeared  great 
quantities  of  charcoal,  baked  clayjbuinied  and  scratched  bones, 
arrow-points,  knives  and  chisels  of  flint,  and  a  large  number  of 
bones  belonging  to  some  fifteen  species  of  mammalia  which 
are  for  the  most  pait  extinct — among  them  JSTokphorue  or- 
natus^  Holophorus  burmeisteri^  Lagostomus  angtutidenSy  Ca- 
nts protalopeXy  MOatus  seguini^  and  IHodon  mercedensU. 

In  various  places  along  the  Rio  Lugan,  near  Mercedes  and 
Lugau,  he  found  the  bones  of^  extinct  species,  worked  by 
human  hands,  together  with  knives  and  stone  implements  of 
various  kinds.  The  species  identified  by  him  are  the  Masto- 
don humboldtiiy  Mylodon  robustus^  Ursus  bonariensiSy  Pam- 
patherhtm  typus^Bos  pampoBUs^  Tooaodon  pkUensis^Lagosto- 
mus/ossiliSy  Glyptodon  dongaiius^  Vulpes  fossUiSy  JSgruus  ctir- 
videnSy  and  .Equus  neogcEus. — 14  J5,  IV.,  626. 

LAUBIUM  SILYBB  MINB. 

The  following  statement — highly  interesting  if  true — is 
now  being  circulated  on  the  basis  of  '^  a  letter  just  received 
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from  Greece."  The  original  Laurinm  Company,  which  al- 
most provoked  an  international  conflict,  while  working  the 
Buiface  at  Laurium  pui*cbased  the  subsoil  corresponding  to 
that  surface.  The  subsoil  was  not  (avowedly,  at  least)  ex- 
plored, and  remained  unworked  and  unknown.  Recently, 
however,  the  company,  having  sold  the  surface  only  to  their 
successora,  employed  an  engineer  to  examine  this  subsoil. 
His  research  was  rewarded  by  the  discovery  of  a  number  of 
wells,  now  filled  up,  which  had  served  in  ancient  times  for 
the  working  of  the  mines.  In  one  of  these  mines,  sitnated 
about  the  centre  of  the  tract,  and  which  appeared  as  though 
abandoned  for  ages,  be  found  the  miners'  tools  and  heaps  of 
ore  about  them — the  mine,  in  short,  in  the  very  state  the 
Greeks,  surprised,  doubtless,  by  some  unexpected  attack,  had 
left  it.  Encouraged  by  this  unexpected  discovery,  excava- 
tions were  made,  which  are  affirmed  to  have  brought  to  light 
deposits  of  silver,  lead,  and  calamine  of  incalculable  richness^ 
Presuming  the  foregoing  to  be  true,  it  would  disprove  the 
current  belief  that  these  mines  had  been  abandoned  on  ac- 
count of  their  exhaustion. 


FBHALB  CLOTHING  IN  THE  BBONZB  PERIOD. 

There  is  no  subject  at  present  which  excites  more  interest 
than  infoiTuation  in  regai-d  to  the  manners  and  customs  of 
the  prehistoric  races  of  the  world,  any  hint,  however  slight, 
being  eagerly  seized  upon  to  assist  in  increasing  our  knowl- 
edge in  this  direction.  The  peculiarities  of  the  skeletons  are, 
of  course,  well  known  from  the  remains  extant,  the  bones  re- 
sisting the  ordinary  agencies  of  destruction.  So  with  the 
greater  portion  of  the  implements  and  utensils  used  by  these 
people,  whether  of  wood,  bone,  stone,  or  metal.  The  case  is 
quite  different,  however,  in  so  far  as  human  lineaments  are 
concerned,  the  instances  of  corpses  preserved,  with  the  flesh 
and  the  skin  in  a  better  or  worse  state,  being  very  rare ;  but 
when  occasionally  these  are  found,  clothed,  in  exceptionally 
secure  resting-places,  the  record  of  their  discovery  is  eager- 
ly scanned. 

Quite  lately,  in  excavating  a  tumulus  of  the  bronze  period 
in  Jutland,  Denmark,  three  oaken  cofSns  were  met  with.  In 
one  was  found  a  skeleton  of  a  woman  clothed  in  a  woolen 
chemise  with  a  long  skirt.     Around  the  loins  was  a  girdle, 
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and  the  whole  body  was  enveloped  in  a  woolen  cloak. 
Upon  the  head  was  a  fillet  of  hair  with  a  bronze  diadem, 
the  arm  was  ornamented  with  bracelets,  and  a  band  was 
around  the  neck,  all  of  bronze.  In  the  middle  of  the  cofSn 
was  a  beaatifnl  clay  vase,  and  a  bronze  dagger  with  a  horn 
handle. 

The  skeleton  of  a  young  man  was  fonnd  in  another  coffin 
covered  with  a  cloak  fastened  together  with  a  pin.  By  the 
side  was  the  scabbard  of  a  long  sword,  in  which  was  inserted 
a  small  bronze  dagger.  A  box  made  of  bark  was  near  the 
head. 

The  third  coffin  contained  the  skeleton  of  an  adult  female 
covered  with  a  cloak.  Around  the  loins  was  fastened  a  short 
skirt  of  woolen  tissue,  with  a  cincture  formed  with  twisted 
woolen  threads,  and  on  the  head  was  a  woolen  hood. 

In  the  same  tumulus  was  a  large  square  cavity  inclosed 
by  numerous  stones,  in  which  were  several  swords  and  dag- 
gers in  bronze,  and  a  double  bronze  button  covered  with 
gold.  Underthe  sod  which  covei-ed  this  tumulus  was  found 
a  pile  of  small  stones,  a  knife,  and  various  other  articles. — 20 
J?,VI.,-509.  

JADE   AND  NEPHBITB. 

An  interesting  volume  of  four  hundred  pages  has  been  re- 
cently published  by  Professor  Fischer,  of  Freiburg,  upon  the 
minerals  jade  and  nephrite.  These  species  have  in  them- 
selves comparatively  little  of  interest,  and  it  seems  at  first  a 
matter  of  surprise  that  so  large  a  book  should  have  been  de- 
voted to  them.  Their  importance  lies  entirely  in  their  rela- 
tion to  archaeological  matters ;  since  the  earliest  times  they 
have  furnished  a  large  part  of  the  material  employed  for  the 
carving  of  ornaments  and  idols.  No  localities  are  known  for 
these  minerals  in^  Europe,  and  yet  the  exploration  of  the  an- 
cient buildings  of '*the  lake-dwellers  and  of  similar  prehistoric 
remains  has  brought  to  light  hundreds  of  stone  implements, 
both  weapons  and  ornaments,  made  from  these  materials.  It 
is  supposed  that  the  source  was  originally  Siberia  and  Tur- 
kestan, and  that  they  were  introduced  into  Europe  through 
the  connections  of  trade.  Professor  Fischer  describes  in  de- 
tail a  large  number  of  curiousily  carved  idols,  ornaments^ 
charms,  and  amulets  which  have  been  obtained  in  part  from 
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Eastern  Asia  and  in  part  from  Central  America^  and  thoa 
gives  a  very  interesting  chapter  in  archasology. 

EXPLORATIONS  ABOUND  THE   KOBTH   CAPS. 

Yerkrtlzen,  who  has  been  prosecuting  zoological  explora- 
tions in  Northern  Scandinavia,  has  lately  returned  to  Frank- 
fort, after  an  absence  of  three  months  spent  in  the  Yar- 
Sanger  and  other  fiords,  and  around  the  North  Cape.  Not- 
withstanding the  stormy  weather,  which  interfered  very 
greatly  with  his  work,  he  succeeded  in  obtaining  a  very 
fine  series  of  moUusks,  of  which  some  forms  Are  remarkable 
for  their  size,  compared  with  their  representatives  in  more 
southern  localities.  He  also  obtained  some  good  specimens 
of  the  winter  clothing,  etc.,  used  by  the  Samoiedese  and  Finna^ 
made  from  the  skins  of  the  reindeer. — 13  A^  January  22,78. 

EMBBTOLOGICAL  DATA  FOB  THE   CLASSIFICATION   OF 

YEBTEBBATES. 

Kowalevsky  was  the  first  to  show  that  the  neural  and  ali- 
mentary canals  communicate  in  the  larval  Ascidians,  and 
also  in  the  sharks  and  skates,  as  well  as  in  the  bony  fishes, 
and  in  the  lancelet  (Amphwxai).  It  has  also  been  observed 
in  Amphibians  by  Goette,  and  by  Kowalevsky,  Owsjanni- 
kow,  and  Wagner  in  the  sturgeon  {Acipefiser)^  and  has  been 
observed  by  Balfour  in  the  sharks  and  skates.  The  latter 
embryologist  states  that  ^'  this  communication  between  the 
neural  and  alimentary  canals,  which  is  coupled,  as  will  be 
seen  in  the  sequel,  with  the  atrophy  of  a  posterior  segment 
of  the  alimentary  canal,  is  a  feature  of  great  interest,  which 
ought  to  throw  considerable  light  upon  the  meaning  of  the 
neural  canal.  So  far  as  we  know,  no  suggestion  as  to  the 
origin  of  it  has  yet  been  made." 

The  reptiles,  birds,  and  mammals  have  usually  been  dis- 
tinguished from  other  vertebrates  by  the  possession  of  a 
well-developed  allantois  and  amnion.  Mr.  Balfour  thinks 
that  ^'  we  may  further  say  that  the  lower  vertebrates, 
Pisces  and  Amphibia,  are  to  be  distinguished  from  the  three 
above-mentioned  groups  of  higher  vertebrates  by  the  posi* 
tive  embryonic  character  that  their  neural  and  alimentary 
canals  at  first  communicate  posteriorly.  The  presence  or  ab- 
sence of  this  arrangement  depends  on  the  difierent  positions 


G.  QENEBAL  NATURAL  HISTOBY  AND  ZOOLOGY.   297 

of  the  embryo  in  tho  blastoderm.  In  reptiles,  birds,  and 
mammals  the  embryo  occupies  a  central  position  in  the 
blastoderm,  and  not,  as  in  Pisces  and  Amphibia,  a  peripheral 
one  at  its  edge."— «/buma/  of  AmUomy  and  JPhynohgf/^ 
•TWy,  1876.  

NBW  HAND-BOOK  OV  PALBONTOLOGT. 

Zittel'fl  hand-book  of  Paleontology  will  be  welcomed  by  a 
-  large  class  of  students  who  need  something  broader  in  scope 
than  ^*  Science  Primers,"  and  yet  without  the  elaborate  de- 
tail of  special  memoirs.  The  division  of  Paliephytology  is 
undertaken  by  Professor  Schimper.  But  one  pait  of  the 
work,  which  is  to  be  completed  in  two  volumes,  is  yet  pub- 
lished ;  this,  however,  gives  abundant  promise  of  its  excel- 
lence, when  complete,  as  a  student's  text-book.  The  illus- 
trative wood-cuts  are  worthy  of  highest  praise ;  and  in  this 
iirat  part  are  chiefly  devoted  to  the  Rhizopoda.  Though  in 
some  points  the  classification  and  treatment  of  the  Foraminif- 
era  are  open  to  criticism,  yet  this  does  not  affect  the  general 
usefulness  and  value  of  the  work. 


THE  SIBESIAN  MAMMOTH. 

In  his  journey  np  the  Yenisei  River,  NordenskjOld  passed 
through  the  countiy  where  remains  of  the  mammoth  abound; 
the  teeth  forming  an  important  article  of  commerce.  They 
are  also  believed  to  occur  on  the  tundras.  The  larger  parts 
of  the  skeleton  are  known  to  be  very  rare,  and  still  rarer, 
mammoths  with  flesh,  hide,  and  hair  yet  remaining.  It  was 
on  the  peninsula  between  Obi  and  Yenisei  that  the  great 
mammoth  deposit  discovered  by  Schnmachoff  occurred,  and 
in  the  neighborhood  of  the  same  place  was  found  the  mam- 
moth which  gave  occasion  to  Schmitt's  expedition. 

SUMMARY   OF  MABSH's  BECBNT  DISCOTBBIBS. 

In  a  lecture  by  Professor  Marsh  to  the  graduating  class 
of  Yale  College,  delivered  in  the  new  Peabody  Museum,  he 
gave  a  brief  rimmS  of  his  investigations  of  the  fossil  verte- 
brates of  the  Rooky  Mountain  region,  referring  more  partic- 
ularly to  the  cretaceous  and  tertiary  formations.  He  states 
that  within  the  past  six  years  these  investigations  have 
brought  to  light  more  than  three  hundred  fossil  species  of 

N2 
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vertebrates  new  to  science,  about  two  hundred  of  which  hayc 
already  been  described. 

Many  remarkable  forms  of  animals  hitherto  unknown  have 
been  revealed  by  Professor  Marshes  researches,  chief  amon!:^ 
which  may  be  mentioned  a  group  of  birds  having  well-defined 
teeth,  and  constituting  a  new  sub-class,  OdontomitheB^  of  two 
ordere — one  in  which  the  teeth  are  in  grooves,  and  the  other 
in  which  the  teeth  have  each  a  distinct  socket.  The  former 
were  swimmera  of  gigantic  size,  with  rudimentary  wings, 
and  the  vertebras  as  in  modern  birds.  The  second  order  em- 
braces small  birds  with  powerful  wings  and  biconcave  ver- 
tebraB,  as  in  lohthyomia. 

Another  group  of  fossil  vertebrates  is  that  of  the  PUra- 
dactyls^  or  flying  reptiles,  whioh,  however,  constitute  a  dis- 
tinct order  from  the  European.  In  one  of  these  the  spread 
of  the  wings  amounted  to  twenty  five  feet.  The  class  of  the 
reptiles  proved  to  be  rich  in  new  species,  some  of  them  li)5- 
ards  of  sixty  or  more  feet  in  length.  These  forms  were  ob- 
tained in  the  cretaceous  formation. 

The  mammalia  of  the  tertiary  formation  were  especially 
interesting,  among  them  a  gigantic  group  of  the  order  Dino- 
cercUay  nearly  equal  to  the  elephant  in  size,  but  with  shorter 
limbs.  The  skull  was  armed  with  two  or  more  pairs  of  horn 
cores,  and  with  enormous  canine  tusks  like  those  of  the  wal- 
rus. The  brain  was  proportionally  smaller  than  that  of  any 
other  land  mammal. 

The  JHUodontia,  another  new  order  of  mammals  found  in 
the  eocene  deposits,  possessed  affinities  to  the  carnivores, 
rodents,  and  ungulates.  The  remains  of  quadrumana  were 
also  found,  related  both  to  the  lemurs  of  the  Old  World  and 
to  some  of  the  South  American  monkeys.  Among  the  eocene 
mammals  a  small  hoofed  animal  was  found,  supposed  to  be 
the  oldest  probable  ancestor  of  the  horse.  It  was  about 
as  large  as  a  fox,  with  four  toes  before  and  three  behind. 
Among  other  mammals  was  a  group  allied  to  the  modem 
rhinoceros. 

Belonging  to  the  BrontotheridoB  is  a  wonderful  beast,  as 
large  as  the  Dinocerata,  having  an  elevated  pair  of  horn 
cores  on  the  maxillary  bones ;  it  was  found  among  the  mam- 
mals of  the  miocene.  A  small  equine  animal,  as  large  as  a 
sheep,  and  having  three  toes  on  each  foot,  with  an  additional 
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'^splinf  bone  on  those  in  front,  was  also  fonnd,  thus  form- 
ing an  interesting  miocene  link  in  the  genealogy  of  the  horse. 
Over  thirty  species  of  fossil  horses  were  found ;  as  also  a 
Bpecies  of  rhinoceros,  camels,  suillines,  and  other  large  mam- 
mals, etc. — 4  2>,  tTw/y,  1876. 

habus  of  amssican  fbbsh-watbb  bbizopods. 

Professor  Leidy,  in  continuation  of  his  studies  on  our 
American  fresh-water  Rhizopods,  describes  the  habits  of 
the  genus  HyalosphcBnia^  the  shell  of  which  is  homogene- 
ous and  transparent.  Several  species  have  been  described, 
one  of  which  T^as  discovered  in  the  sphagnum  swamps  of 
New  Jersey,  and-  from  its  resemblance  to  a  butterfly,  when 
the  pseudopods  or  arms  are  extended,  it  has  been  named 
SyalosphoBnia  papUio.  Pores  were  found  to  exist  in  the 
shell,  through  which  the  water  passes  in  and  out  as  the 
body  dilates  and  contracts.  Foreign  substances  adhere  to 
the  naked  AmcebcB  on  the  part  of  the  body  opposite  to  that 
from  whence  the  pseudopods  are  protruded.  A  sluggish 
Amoeba  had  been  observed  to  swallow  shelled  Shizopods^ 
and,  after  digesting  the  soft  parts,  the  shell  was  ejected. 
Others  had  been  observed  to  select  specimens  of  diatoms 
having  green  digestible  matter  in  their  interior  from  those 
which  were  not  possessed  of  such  nutritive  material. 

MIGBATIONS   OF  THB  LEMMIK6. 

The  remarkable  migrations  of  the  lemming  in  Norway 
have  long  excited  the  wonder  of  observers ;  the  precise  im- 
pulse which  induces  this  diminutive  rat  to  take  up  this  jour- 
ney, always  in  a  definite  direction,  being  a  problem  of  very 
difficult  solution.  Mr.  Duppa  Crotch  has  propounded  a  new 
view  in  explanation,  which  is  ingenious,  if  not  entitled  to  con- 
sideration. As  is  well  known,  these  animals  always  move 
westward  in  their  migrations,  and  finally,  in  diminished  num- 
bera,  perish  in  the  sea.  In  one  instance  a  ship  is  said  to  have 
sailed  for  fifteen  minutes  through  an  army  of  them,  the  water 
being  literally  covered  as  far  as  the  eye  could  reach.  Ac- 
cording to  Mr.  Crotch,  this  migratory  instinct  is  hereditary 
from  progenitors  that  in  a  past  geological  age  dwelt  in  an 
island  of  plenty  now  submerged  beneath  the  Atlantic.  Al- 
though there  is  now  no  land  to  be  reached,  and  the  goal  act- 
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ually  attained  is  the  deep  sea,  it  is  supposed  that  the  in- 
stinct of  westward  migration  is  inherited,  and  persists  long 
after  the  cause  of  such  migration  has  ceased  to  exist. — 12  A^ 
June  1, 1876, 113.  

THE   TBIASSIC  FAUNA  IN  ILLINOIS. 

John  Collett,  of  the  Geological  Survey  of  Indiana,  has  re- 
cently discovered  a  numher  of  remains  of  fossil  vertehrata, 
which  indicate  the  existence  of  a  fresh- water  formation  of  later 
age  than  has  been  heretofore  supposed  to  exist  there.  The 
bones  are  those  of  lizards  and  fishes,  two  generic  forms  of  each. 
The  lizards  are  remarkable  from  their  perforate  vertebrsa, caus- 
ing them  to  be  ring-like  or  tubular,  as  they  are  long  or  short. 
They  represent  the  order  ^AyncAoc^Ao/ta,  which  is  abundant 
in  the  European  trias,  but  is  represented  by  only  one  living 
species,  the  Sphenodon  of  New  Zealand.  The  fishes  are  a 
CercUodus  and  a  Biplodua;  the  former  is  also  principally  a 
genus  of  the  trias,  but,  like  the  lizards  of  the  same  locality, 
has  a  living  species  in  North  Australia,  the  now  famous 
Barrimundi.  It  is  thus  evident  that  the  triassio  fauna  now 
represented  in  the  southern  hemisphere  existed  at  an  early 
geologic  period  not  only  in  Europe,  but  in  North  America 
also.  «^_. 

REMAINS   OF  THE  IRISH   BLK. 

Dr.  A.  Leith  Adams  communicates  to  Nature  the  particu- 
lars of  the  discovery  of  a  large  number  of  remains  of  head 
bones  of  the  gre^t  Irish  elk,  Cervua  megacerosy  of  which  skele- 
tons are  now  preserved  in  the  museums  of  Cambridge,  Yale, 
Philadelphia, Washington,  and  elsewhere  in  the  United  States. 
It  is  well  known  that  this  animal  inhabited  certain  parts  of 
Europe  during  the  prehistoric  period,  and  was  especially 
abundant  in  Ireland,  from  which  country  most  of  the  more 
perfect  skulls  and  skeletons  have  been  obtained.  The  frame 
of  the  animal  was  about  the  size  of  that  of  the  American 
moose,  the  horns,  however,  much  larger,  although  of  some- 
what the  same  shape,  the  distance  from  tip  to  tip  in  some 
cases  being  as  much  as  twelve  or  fourteen  feet.  Zoologically 
the  species  is  quite  distinct. 

The  remains  of  these  animals  generally  occur  in  peat  bogs, 
and  in  1847,  while  draining  such  a  bog  at  Kellegar,  among 
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the  Dablin  mountains,  as  many  as  thirty  heads  were  obtained 
in  a  cutting  of  about  a  hundred  yards  in  length  by  three  iu 
breadth.  Nothing  further  was  done  in  this  locality  until,  at 
the  suggestion  of  Dr.  Adams,  during  the  present  year,  a  re- 
newed examination  of  the  region  was  made  by  running  a  se- 
ries of  trenches  parallel  with  the  original  ditch,  which  was 
done  at  the  expense  of  the  Royal  Irish  Academy.  The  re- 
sult has  been  the  finding  of  about  thirty  additional  heads  of 
the  great  Irish  deer.  These  were  imbedded  in  from  two  to 
three  feet  of  clay,  often  lying  on  or  impacted  between  blocks 
of  granite,  as  if  they  had  been  drifted  into  that  situation. 
Here,  as  elsewhere  in  Ireland,  they  were  met  with  around 
the  margins  of  the  bogs,  and  not  in  the  middle,  as  if  the  ani- 
mals were  mired  in  the  shallow  water,  or  else  their  carcasses 
had  drifted  with  the  winds  and  currents  to  the  sides  and  out- 
let of  the  lake. 

Another  collection  of  a  similar  character  has  lately  been 
dag  from  a  bog  on  the  property  of  Mr.  R.  Usher,  of  Cappogh, 
near  Dungarvan.  These  were  collected  in  a  space  about  one 
hundred  yards  in  length  and  seventy  in  breadth,  and  include 
heads  and  cast  antlers  of  no  less  than  fifteen  individuals  of 
the  great  horned  deer  and  the  antler  of  a  red  deer. — 12  Aj 
S^^Oember  16, 18Y6,  435.      

BEVISION   OF  THE   GLIBES. 

Mr.  Edward  R.  Allston  has  lately  published,  in  the  Pro- 
ceedings of  the  Zoological  Society  of  London,  a  revision  of 
the  order  of  Olirea  {JRodentia)^  or  gnawing  animals,  in  which 
he  includes  both  the  fossil  and  the  recent  forms.  The  whole 
paper  promises  to  be  of  great  benefit  to  working  naturalists, 
based  as  it  is  upon  an  examination  of  the  principal  collec- 
tions of  these  animals  in  Europe. 

MABSH   ON  THE   BBONTOTHEBID^. 

Professor  Marsh  published  in  the  April  number  of  the 
American  Journal  of  Science  an  account  of  one  of  the  dis- 
coveries recently  made  by  him  in  regard  to  what  he  calls 
the  JBrontotheridcB,  This  is  a  group  of  gigantic  mammals 
abounding  in  the  lowest  deposits  of  the  miocene  formation 
in  the  eastern  slope  of  the  Rocky  Mountains.  They  were  of 
enormous  size,  and  so  peculiar  in  character  as  not  to  be  ref- 


302     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

erable  to  any  familiar  form  of  modern  times.  They  possessed 
horn  cores,  which  probably  sustained  horns  resembling  those 
of  the  deer.  In  size  they  equaled  the  elephant,  but  the  limbs 
wei*e  shorter.  The  nose  was  probably  flexible,  as  in  the  ta- 
pir, but  without  any  true  proboscis.  AH  the  known  remains 
are  from  points  east  of  the  Rocky  Mountains,  in  the  miocene 
beds  of  Dakota,  Nebraska,  Colorado,  and  Wyoming. — 4  i>, 
Aprils  1876.  

RAPID  DBSTBUCnON  OF  THB  BUFFALO. 

Some  idea  of  the  extent  to  which  the  extermination  of  the 
buffalo  is  going  on  at  the  present  time  may  be  learned  from 
the  fact  that  the  Wilkox  Tanning  Company,  of  Elk  County, 
Pennsylvania,  said  to  be  the  largest  of  the  kind  in  the  world, 
and  which  is  especially  engaged  in  tanning  buffalo-skins,  re- 
ceived in  the  spring  of  1875  1 20,000  bull-buffalo  hides.  These 
were  all  taken  within  a  few  months  previous  to  the  time  of 
shipment,  and  constituted  only  a  small  portion  of  the  entire 
number  destroyed,  which  may  be  safely  estimated  at  half  a 
million.  One  thousand  pounds  of  very  heavy  bullets  were 
picked  out,  partly  imbedded  in  the  skin  or  matted  hair  of 
this  stock  of  hides.  Several  of  these  bullets  were  sent  to  the 
Smithsonian  Institution,  and  were  exhibited  at  the  Centen- 
nial display,  illustrating  the  useful  products  of  the  United 
States  as  derived  from  the  animal  kingdom. 


GBOGBAPHICAL    YABIATION    AMONG    NOBTH    AMBBICAK    HAlf- 
MALS,  BSPECIALLT  IN  BBSPBCT  TO   8IZB. 

The  fourth  number  of  the  second  volume  of  the  Bulletin 
of  the  Oeological  and  Geographical  Survey  of  the  Territo- 
ries is  occupied  by  several  zoological  papers  by  Mr.  J.  A 
Allen,  of  Cambridge.  The  most  important  of  these  is  one 
upon  "The  Geographical  Variation  among  North  American 
Mammals,  especially  in  respect  to  Size." 

Referring  to  the  generalization  that  was  made  some  years 
ago,  that  the  American  mammals  as  well  as  birds  increase  in 
size  with  the  latitude  of  their  birth-place,  as  also  with  alti- 
tude, Mr.  Allen  remarks  that  this  does  not  apply  in  the  case 
of  some  of  the  carnivora,  and  that  the  following  propositions 
more  nearly  express  the  fact :  I.  The  maximum  physical  de- 
velopment of  the  individual  is  attained  where  the  conditions 
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of  environment  are  most  favorable  to  the  life  of  the  species. 

2.  The  largest  species  of  a  group  (genus,  sub-family,  or  fami- 
ly, as  the  case  may  be)  are  found  where  the  group  to  which 
they  severally  belong  reaches  its  highest  development,  or 
where  it  has  what  may  be  termed  its  centre  of  distribution. 

3.  The  most  *'  typical "  or  most  generalized  representatives 
of  a  group  are  found  also  near  its  centre  of  distribution,  out- 
lying forms  being  generally  more  or  less  "  aberrant  ^  or  spe- 
cialized.   

FOSSIL  BLEPHAITES,  BOOS,  AND  DBfeB   OF  NBW  MBXIOO. 

Professor  Cope  has  called  the  attention  of  the  members  of 
the  Philadelphia  Academy  of  Sciences  to  certain  mammalian 
remains  from  the  .leighborhood  of  Santa  F6.  The  specimens 
exhibited  belonged  to  the  Mastodon  productus^  which  must 
have  been  very  abundant  in  that  region.  The  speaker  dwelt 
upon  the  peculiarities  which  distinguished  it  from  Mastodon 
OhioticuSy  tiud  gave  at  length  the  characters  of  the  dentition. 
The  vertebrates  found  in  the  Santa  ¥6  marl  now  number 
thirty-two,  including  eleven  species  of  Cants.  These  are  all 
extinct,  with  the  exception  of  one  species  of  wolf,  the  Cams 
cams  of  Leidy.  This  was  believed  to  be  identical  with  the 
living  wolf,  which  was  considered  to  be  specifically  identical 
with  the  common  dog.  The  species  mentioned  originated 
in  the  Upper  Miocene,  and  persists  to  the  present  day.  A 
new  form  was  described  nnder  the  name  of  Cants  tohederi- 
anus.  The  nnmber  of  species  of  fossil  deer  found  in  the 
formation  spoken  of  was  increased  from  four  to  six,  the  two 
new  forms  being  named  Dicrocenes  trilateralis  and  Dicroee- 
rus  tehuanus. — American  Naturalist^  October. 

KSW  EXnKCT  WOLF  AND  DEEB  FROM  THE  UFPBB 

MI8SIS8IFPI. 

Many  years  ago  Professor  J.D.Whitney  made  a  collection 
of  the  bones  of  fossil  mammals  from  the  lead-crevices  and 
superficial  strata  of  the  lead  regions  of  Wisconsin,  Iowa,  and 
Illinois,  a  part  of  which  were  enumerated  by  the  late  Pro- 
fessor Jeffries  Wyman  in  "  Whitney's  Geological  Report  of 
the  Lead  Region  of  the  Upper  Mississippi,"  published  in 
1862.  The  collections  comprised  the  bones  of  the  Mastodon^ 
Megalonynx^  and  Platygonus^  an  extinct  species  of  ^wow,an 
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extinct  peccary,  and  now  Mr.  J.  A«  Allen  describes  from  the 
same  collection  a  deer,  under  the  name  of  CervuB  WhUneyi^ 
and  a  wolf,  with  the  appellation  Canis  Mignssippienns, 
Nearly  all  these  remains  belong  to  extinct  mammals  and  to 
the  fauna  immediately  preceding  the  present. — Amer.  Jour, 
of  Science  andArU^  Janua/ry^  1876. 

PBOBABLE  EXTINCTION   OF  THE   ELEPHANT. 

M.  Hayaux  da  Tilly  states  that  England  alone  imported 
annually  1,200,000  pounds  of  ivory,  and  to  obtain  this  quan- 
tity it  was  necessary  t6  kill  annually  30,000  elephants,  and 
the  ivory  supply  of  the  whole  world  probably  caused  the 
destruction  of  100,000  elephants  annually,  and,  as  females 
and  males  were  killed  indiscriminately,  this  animal  would 
soon  become  extinct. — American Ifaturalistylfbvember^lS'i^, 

A  NEW  CALIPORNIAN  DEEB. 

A  very  pronounced  variety  of  the  mule-deer  (  Cermts  mor 
crotis)  has  been  discovered  by  Judge  Caton  in  the  Sierra 
Nevada  Range.  It  differs  from  the  ordinary  mule -deer 
chiefly  in  the  markings  of  the  tail,  a  dark  line  extending 
down  the  upper  side  of  the  tail  uniting  with  the  black  tuft 
at  the  end,  while  the  tail  of  the  normal  mule-deer  is  entirely 
white  except  a  dark  tuft  of  long  hairs  at  the  extremity. — 
American  NatwaUst^  August^  1876. 

A  NEW  POBPOISE   IN  NEW   YOBK  BAT. 

Under  the  name  of  Phoccena  Uneata  Professor  Cope  de- 
scribes a  new  species  of  porpoise  which  was  taken  in  the 
harbor  of  New  York  not  many  months  ago,  and  sent  to  the 
Smithsonian  Institution.  Under  the  direction  of  Professor 
Baird,  a  plaster  cast  of  the  animal  was  made  and  colored 
directly  from  the  specimen,  with  the  excellent  result  of  of- 
fering a  means  of  study  more  reliable  than  the  dried  skin, 
where  the  form  is  likely  to  be  distorted  from  various  causes, 
and  the  color  changed  by  the  action  of  the  oil. — JFVoc  AeacL 
Nat.  ScL,  Philadelphia,  1876. 

COLOBING   MATTEB   OF  THE   EGGS   OF   BIBDS. 

Mr.  H.  C.  Sorby,  who  has  distinguished  himself  by  his 
spectroscopic  and  chemical  investigation  of  the  coloring 
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matter  of  leaves.  Las  lately  rendered  a  similar  service  in 
reference  to  the  coloring  matter  of  the  egg  of  the  bird, 
in  a  paper  presented  to  the  Zoological  Society  of  London. 
He  remarks  that,  although  the  eggs  of  the  bird  appear 
to  be  of  almost  unlimited  variety,  all  this  apparent  con- 
fusion is  due  simply  to  a  variation  in  the  relative  and  to- 
tal amount  of  a  limited  number  of  definite  and  well-marked 
substances. 

Previous  to  his  inquiry,  the  only  suggestions  made  in  re- 
gard to  this  matter  of  color  were  that  the  redder  tints  were 
due  to  altered  blood,  passing  through  the  swollen  vessels  of 
the  oviduct,  and  that  both  the  redder  and  greener  tints  are 
due  to  bile  pigments,  and  perhaps  derived  from  the  fseces  in 
the  cloaca.  Mr.  Sorby,  indeed,  finds  good  physical  evidence 
to  prove  that  the  characteristic  coloring  matters  in  eggs  are 
closely  connected  either  with  hsemoglobin  or  bile  pigments, 
but  not  in  the  manner  suggested  by  previous  writers.  He 
thinks  that  the  coloring  of  the  eggs  is  due  to  definite  physi- 
ological products,  and  not  to  accidental  contamination  with 
substances  whose  function  is  altogether  different. 

So  j&r  Mr.  Sorby  has  found  seven  well-marked  substances, 
one  identical  with  a  coloring  matter  met  with  in  nearly  all 
groups  of  plants,  from  the  lowest  to  the  highest ;  the  rest  he 
has  not  been  able  to  identify  with  any  found  elsewhere.  All 
these  seven  substances  are  insoluble  in  water,  but  soluble  in 
absolute  alcohol,  and  sometimes  in  chloroform  or  carbon  bi- 
sulphide. Some  are  extremely  permanent,  and  resist  the  ac- 
tion of  powerful  reagents ;  others  are  so  unstable  that  they 
are  not  only  rapidly  changed  by  acids  and  other  agents,  but 
are  even  partially  decomposed  by  evaporating  their  solutions 
to  dryness  at  a  gentle  heat. 

The  method  adopted  by  Mr.  Sorby  in  his  inquiries  was  to 
actually  separate  the  coloring  matter  from  the  shell,  by  vari- 
ous processes  detailed  by  him,  as  they  were  subjected  to  va- 
rious critical  chemical  examinations.  The  substances  found 
by  him  are  as  follows : 

First,  Oarhodeine.  This  he  considers  as  the  most  important 
and  interesting  of  all  the  coloring  matters,  a  very  small  quan- 
tity being  recognized  without  any  difficulty  even  when  mixed 
with  a  large  amount  of  colored  impurities.  It  also  occurs,  in 
a  larger  or  smaller  amount,  in  the  shells  of  so  great  a  number 
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of  eggs  that  its  entire  absence  is  exceptional.  In  a  free  solid 
form,  as  in  the  shell,  it  is  generally  of  a  peculiar  brownish 
red. 

Second,  Ooeyan.  This  when  dissolved  in  alcohol  is  of  a 
fine  blue  color.  It  is  readily  soluble  in  nentral  alcohol,  and 
thus  can  be  separated  from  oorhodeine.  It  is,  however,  often 
associated  with  yellow  substances  that  can  not  be  easily  re- 
moved. 

Third,  Banded  ooeyan.  This  is  also  of  a  fine  blue  color, 
but  differing  very  decidedly  in  its  spectrum  from  ooeyan. 

Fourth,  Yellow  ooxanthine.  This  may  best  be  obtained 
from  moderately  fresh  emu-eggs. 

Fifth,  Jtufous  odxanthine.  This,  so  far,  has  only  been 
found  in  the  different  species  of  Tinamon. 

Sixth,  Substance  giving  narrow  absorption  bands  in  the 
red.  This  Mr.  Sorby  has  not  been  able  to  separate  in  suffi- 
cient quantity  to  determine  whether  its  real  color  is  blue, 
green,  or  brown. 

Seventh,  Lieknoxanthine.  This  occurs  in  greater  or  less 
amount  in  almost  all  classes  of  plants,  and  is  most  especially 
abundant  in  the  lichens  and  fungi.  Mr.  Sorby  thinks  this 
may  possibly  have  been  derived,  to  a  certain  degree,  from 
the  decayed  vegetable  matter  of  the  nest,  or,  in  cases  of 
eggs  which  have  been  kept  long,  may  be  partly  due  to  the 
growth  of  minute  fungi ;  but,  at  the  same  time,  a  veiy  closely 
allied,  if  not  identical  substance,  does  really  appear  to  be  a 
normal  constituent  of  the  shell  of  eggs  having  a  peculiar 
brick-red  color. 

In  reference  to  the  colors  of  eggs,  Mr.  Sorby  remarks  that 
the  varying  tints  are  due  to  the  presence  of  either  of  these 
primary  coloring  matters,  and  this  in  a  separate  condition,  or 
mixed  to  a  greater  or  less  degree  with  others.  Thus  the 
various  shades  of  green,  passing  from  blue-green  to  a  fine 
malachite-green  and  to  a  yellow-green,  are  due  to  a  variable 
mixture  of  ooeyan  with  yellow  odxanthine.  It  is  well  known 
that  many  green  eggs  turn  blue  on  long  keeping.  This  is 
explained  by  the  fact  that  yellow  odxanthine  is  much  more 
easily  destroyed  by  oxidation  resulting  from  exposure  to 
light  than  ooeyan,  the  ooeyan  or  the  blue  color  remaining 
unchanged. 

Mr.  Sorby  thinks  that  it  will  be  very  difficult  to  make  use 
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of  the  spectroscopic  character  of  the  coloring  matter  of  eggs 
ill  determining  their  species,  or  even  their  genera,  especially 
in  view  of  the  fact  that  in  some  eggs,  as  in  the  Guillemot, 
the  variation  in  the  series  is  so  great,  sometimes  one  tint 
prevailing  exclusively,  and  in  others  several,  or  possibly  all 
of  them,  combined.  He  concludes  by  stating,  as  a  summary 
of  his  inqniries,  that  he  considers  the  chief  points  to  be  that 
all  the  varied  tints  of  birds'  eggs  are  due  to  mixtures  of  a 
limited  number  of  coloring  matters  having  well-marked  spe- 
cific characters.  Except  in  one  particular  case  there  is  ap- 
parently no  intimate  connection  between  the  organization  of 
the  birds  and  the  coloring  matters  secreted ;  but  if  further 
inquiry  should  prove  that  on  the  whole  these  substances  are 
formed  naturally  only  during  the  development  of  the  eggs 
of  birds,  it  would  be  an  important  fact  in  relation  to  com- 
parative physiology  and  chromatology,  as  showing  that  spe- 
cial colored  substances  are  secreted  under  special  anatomical 
and  physiological  conditions,  as  does  indeed  occur  in  the  case 
of  many  other  normal  and  abnormal  secretions. — Proceedinga 
of  the  Zoological  Society^  London^  1875,  351. 

ON  THE  MAlfAGEMENT  OF  AQUABIA. 

A  valuable  paper  on  the  construction,  management,  and 
utility  of  aquaria,  by  Mr.  W.  Saville  Kent,  has  been  pub- 
lished in  the  Journal  of  the  Society  of  Aits,  in  which  the 
latest  views  in  reference  to  the  best  mode  of  managing  the 
water  are  brought  forth.  Here,  as  in  previous  communica- 
tions, Mr.  Kent  insists  upon  the  propriety  of  using  the  same 
water  over  and  over  again,  especially  for  fresh-water  tanks, 
urging  that  the  perfection  of  the  water  by  the  deposit  of  all 
its  sedimentry  particles,  and  its  more  thorough  combination 
with  air  and  its  oxygen,  is  better  effected  than  by  allowing 
a  continued  stream  of  freshly  pumped  sea-water  or  fresh 
water  from  springs. — 23  -4,  March  3,  292. 

PSCUKIARY  SUCCESS   OF  THE  BBI6HT0N  AQUABIUM. 

The  pecuniary  success  of  well-managed  public  aquaria  is 
shown  by  the  report  of  the  Brighton  Aquarium  Company. 
In  this  it  is  stated  that  the  sum  of  £12,310  \U.  Id.  is  availa- 
ble on  dividend  account.  A  dividend  at  the  rate  of  ten  per 
cent..per  annum  was  paid  in  July  last,  and  a  second  dividend 
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has  now  been  ordered  from  the  prekent  profits,  leaving  a  bal- 
ance of  £5446  to  be  carried  forward. 

The  Aquariam  Company  has  been  lately  the  subject  of 
proceedings  in  court  on  account  of  its  violation  of  certain 
enactments  in  keeping  open  on  Sunday.  This  has  now  been 
compromised  by  opening  on  Sundays  during  certain  honrs^ 
and  as  ah  aquarium  only,  the  other  exhibitions  being  omitted. 
—2  A^  Mb.  12, 1876, 134.   

PUOTOGBAPHS  OF  THB   BLOOD. 

Mr.  G.  Gulliver,  F.R.S.,  one  of  the  greatest  living  author- 
ities on  the  subject  of  blood  corpuscles,  has  spoken  in  the 
highest  terms  of  the  photographs  of  Professor  T.  G.  Worm- 
ley  and  Dr.  G.  Richardson,  exhibiting  the  human  blood  disks 
compared  with  those  of  the  pig,  cat,  dog,  etc. ;  and  he  ex- 
presses the  hope  that  American  physiologists  will  oontinae 
these  valuable  representations,  especially  as  the  subject  seems 
to  be  almost  ignored  in  Europe. — MonMy  JUicrosccpkal 
Journal^  July^  1876.  

CABBTING  HUMBLB-BBBS  FBOM  BN6LAND  TO  NBW  ZBALAND. 

A  further  step  in  the  progress  of  the  international  ex- 
change of  animals  has  just  been  made  in  the  transmission 
to  New  Zealand,  by  Mr.  Frank  Buckland,  of  two  nests  of 
English  humble-bees.  The  common  English  clover,  which 
has  been  introduced  into  New  Zealand  and  Australia,  has 
not  produced  seeds  in  proper  quantity,  due,  as  is  supposed, 
to  the  fact  that,  as  bees  perform  a  large  portion  of  the  lahor 
of  the  fertilization  of  such  plants,  the  proboscis  of  the  com- 
mon bee  is  not  long  enough  to  reach  down  to  the  pollen  of 
the  clover  flower,  which  the  humble-bee  is  enabled  to  do.— 
12  A.Oct.  14, 1875,  627.       

NBW  AQUABIUH  AT  WBSTMINSTBB. 

The  new  aquarium  at  Westminster,  which  probably  is  ja8^ 
ly  entitled  to  the  claim  of  being  the  largest  and  most  mag- 
nificent establishment  of  the  kind  in  existence,  was  opened 
toward  the  end  of  January  for  concert  purposes,  bnt  the 
tanks  were  not  in  a  pondition  for  being  filled  with  water. 
Among  some  special  features  of  its  construction  is  an  ar- 
rangement that  the  overflow  of  water  from  one  tank  will 
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pass  down  a  tube  so  as  to  enter  the  next  tank  at  the  bottom, 
causing  a  continned  displacement  of  the  water  already  in 
the  tank.  The  reservoir,  which  occupies  the  space  nnder 
the  large  hall,  is  divided  into  nine  compartments,  so  that 
in  case  of  accident  to  any  part,  it  can  be  cleared  of  the 
water  and  repaired  while  the  other  sections  remain  in  op- 
eration. 

The  total  capacity  of  the  reservoir  is  600,000  gallons,  and 
the  total  amonut  of  water  in  the  reservoir  and  tanks  together 
will  be  750,000  gallons.  For  the  circulation  eight  rotary  vul- 
canite pumps  are  erected,  which  are  capable  of  sending  56,000 
gallons  through  the  tanks  in  an  hour  if  needed,  though  it  is 
calculated  that  16,000  to  20,000  gallons  will  be  the  average 
amount.  The  salmon  will  have  a  fifby-feet  run.  All  the 
pipes,  culverts,  etc.,  are  of  vulcanite,  but  the  glass  fronts  of 
the  tanks  are  fitted  in  cork.«--Jant<ary  27, 1875, 255. 

DECBSASE  OF  BIRDS  IN  MASSACHUSBUB. 

There  are,  says  Mr.  J.  A.  Allen,  few  data  obtainable  rela- 
tive to  the  subject  of  the  extinction  of  our  birds.  The  num- 
ber of  indigenous  species  belonging  to  the  fauna  of  the  state 
is  about  310.  Of  these,  two,  the  Great  Auk  (Alca  impennis) 
and  the  Wild  Turkey,  have  become  wholly  extirpated,  and 
two  others  (the  Pinnated  Grouse,  Cupidonia  cupidOy  and  the 
American  Swan,  Cygnus  americanus)  are  so  nearly  so  that 
the  former  is  found  at  only  one  or  two  limited  localities,  and 
the  latter  is  but  a  chance  visitor.  The  Brown  or  Sand-hill 
Crane  (Chrus  canadensis)^  and  perhaps  a  second  (the  White 
or  Whooping  Crane  {Orus  americanus)^  were  formerly  inhab- 
itants of  the  state,  though  extirpated  at  so  early  a  date  that 
they  have  not  as  yet  been  recognized  as  belonging  to  its 
fauna.  Among  those  which  have  greatly  decreased  in  num- 
bers are  the  Red-winged  Blackbird  {Ag^elceue  phomiceus)^  the 
Purple  Grackle  {Quiscalus  purpureus),  the  Crow  (Corvus 
americanus)^  the  Raven  {Corvus  corax)^  the  Pileated  Wood- 
pecker (Hylotomus  pileatus)^  the  Red-headed  Woodpecker 
(Mdanerpes  erf/throc^halus)^  the  Wild  Pigeon  {Bctopistes 
miffratorius)^  and  the  Snow  Goose  {Anser  hyperboreus).  To 
these,  says  Mr.  Allen,  might  be  added,  as  among  those  which 
have  also  notably  decreased,  most  of  the  wading  and  swim- 
ming birds,  and  nearly  all  pf  the  I'apaoious  species.    None  of 
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the  ducks  and  geese,  and  probably  few  of  the  limicoline  spe- 
cieSy  are  probably  one  tenth  as  numerous  now  as  they  were 
250  years  ago,  while  a  great  depletion  has  also  occurred 
among  the  gulls  and  terns.  This  great  diminution  is,  of 
course,  not  limited  to  the  state  of  Massachusetts,  but  like- 
wise characterizes  most  of  the  Atlantic  states  and  some  of 
the  older  states  of  the  interior.  The  reduction  has  mainly 
been  brought  about  by  the  destruction  of  forests,  the  pro!^- 
ress  of  agriculture,  and  the  excessive  use  of  the  gun. — Btd- 
letin  NuUaU  Ornithological  Club^  September. 

CATALOGUE   OF  ALL  THE   BIBDS  KNOWN   UP  TO  THIS  DAT. 

For  three  years  M.  Boucard  has  had  this  volume  in  prep- 
aration, which  has  been  published  in  London.  2456  genera 
and  11,030  species  of  birds  are  mentioned,  though  he  thinks 
a  large  proportion  ofHhese  genera  and  species  should  be  abol- 
ished. The  catalogue  begins  with  the  Ostriches,  as  he 
believes  that  they  approach  most  closely  fossil  types,  while 
the  TrochilidflB  are  the  most  recent,  and  perhaps  the  most 
perfect.  He  proposes  a  good  many  changes,  among  others 
three  new  orders.  While  he  enumerates  the  names  of  leading 
European  ornithologists  from  Linnsus  down  to  Gulliver,  no 
American  name  is  mentioned  in  the  preface.  He  says  that 
he  has  examined  more  than  100,000  skins,  and  determined 
more  than  60,000,  of  which  he  possesses  the  greater  part.-^ 
Journal  de  S^oologie^V.^  No.  4. 

DOHSSTICATING  THE  FBAIBIE  CHICKEN. 

According  to  Mr.  James  A.  Storm,  of  St.  Josephs,  prairie 
chickens,  or  pinnated  grouse,  are  more  easily  tamed  than  any 
birds  of  his  acquaintance.  He  has  had  them  eat  from  his 
hand  in  the  space  of  five  or  six  days  from  the  time  they  were 
caught.  They  will  also  breed  while  confined,  if  provided 
with  a  suitable  run.  He  proposes  this  year  to  try  the  ex- 
periment of  domesticating  and  breeding  them,  and  thinks 
they  can  be  raised  to  great  advantage.  One  object  of  his 
experiment  is  to  obtain  a  cross  between  them  and  the 
bantam.  This,  he  thinks,  will  give  the  bantam  more  stami- 
na and  hardness,  making  it  less  liable  to  disease,  as  well  as 
tending  to  keep  it  of  the  diminutive  size  so  much  sought 
after.    If  crossed  by  the  Dominique  bantam,  he  thinks  the 
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original  markings  of  the  prairie  chicken  will  be  thereby  re- 
tained.   

ADDinONAL  REMAINS   OF  THS  MOA. 

It  is  probable  that  the  gigantic  fossil  bird  of  New  Zealand, 
known  to  the  natives  as  the  Moa,  and  scientifically  as  the 
DinamiSy  FalapteryXy  etc.,  will  become  a  very  common  ob- 
ject in  natnral-history  museums,  as  new  discoveries  of  bones 
in  large  number  are  continually  being  made.  The  latest 
record  is  that  of  fifteen  specimens  found  along  the  beach, 
about  sixty  miles  to  the  noi*th  of  Auckland,  a  more  northern 
location  than  has  hitherto  been  assigned  to  this  group.  With 
the  bones  were  found  several  human  skulls  and  a  complete 
human  skeleton,  a  rude  stone  hatchet,  and  some  obsidian 
chips,  etc,  furnishing  another  confirmation  of  the  well-estab- 
lished fact  of  the  co-existence  of  the  Moa  with  man.  It  will, 
perhaps,  be  remembered  that  among  the  most  interesting  ob- 
jects in  the  American  Museum  of  Natural  History,  in  the 
Central  Park,  is  a  series  of  skeletons  of  this  bird,  procured 
from  Dr.  Julius  Haast,of  Christchurch,  New  Zealand. — 12  Aj 
February  3,  273.  • 

THE  HIGBATION   OF  BIRDS. 

During  the  cold  period  which  lasted  from  the  12th  of  De- 
cember, 1874,  up  to  the  end  of  that  month,  it  was  remarked 
in  England  that  a  great  number  of  birds  belonging  to  species 
which  are  not  in. the  habit  of  leaving  their  own  country  were 
found  collected,  as  if  they  meditated  seeking  a  milder  cli- 
mate. Unusual  flights  of  migratory  birds  were  equally  no- 
ticed. Evidently  these  birds  were  endeavoring  to  escape 
from  the  temperature  which  was  too  severe  for  them.  A  com- 
parison of  the  observations  of  naturalists  with  the  weather- 
charts  published  in  Europe  and  America  makes  it  now  seem 
certain  that  the  weather  immediately  prevailing,  and  not  that 
which  is  about  to  come  in  the  near  future,  is  the  element 
which  decides  the  movement  of  the  greater  number  of  mi- 
gratory birds.  . 

FOSSIL  BIRDS  IN  AMERICA. 

Professor  Marsh  continues  to  find  objects  of  interest  in  the 
immense  collection  of  fossil  vertebrates  gathered  by  himself 
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and  his  employes  in  the  West  dnriog  the  past  ten  years. 
We  have  already  referred  to  his  discovery  of  a  new  form  of 
pterodactyl,  characterized  by  the  entire  absence  of  teeth^and 
their  probable  replacement  by  a  homy  sheath  like  that  of  the 
bill  of  modern  birds. 

He  now  announces  two  additional  fossil  birds  possessing 
teeth  implanted  in  sockets.  One  is  a  new  species  of  the  first 
division,  Hesperomis^  and  the  other  forms  the  type  of  a  new 
genns,  LeatomU  (Z.  crassipesjy  the  remains  of  which  indicate 
a  large  swimming  bird,  fully  six  feet  in  length  from  the  bill 
to  the  end  of  the  toes. — 4  ^,  June,  1876. 

ADDITION  TO  NOBTH  AHSRICAN  OSNITHOLOGT — ^PTBKHOPHCKNA 

BIEFFftBL 

A  few  years  ago  the  only  species  of  humming-bird  known 
with  certainty  to  occur  within  the  limits  of  the  United  States 
were  the  ruby-crowned,  of  Eastern  North  America,  and  the 
rufous  or  Nootkan  hummer,  of  the  Pacific  coast.  Since  then 
quite  a  number  of  additions  have  been  made  by  Mr.  Xantus, 
Captain  Feilner,  Dr.  Heerman,  Mr.  Henshaw,  and  others,  a 
number  of  these  being  species  occurring  in  Mexico,  and  de- 
tected across  the  United  States  border.  The  most  recent 
addition  of  the  kind  is  in  the  discovery  by  Dr.  Merrill,  of  the 
United  States  army,  in  Texas,  of  Pyrrhophoena  rieffiriy  taken 
not  far  from  Brownsville. 

There  are  about  thirty  species  of  humming-birds  known  to 
occur  on  the  table-lands  of  Mexico,  nearly  all  of  which  will 
be  found  to  belone  to  the  fauna  of  the  United  States. 


THB  HABITS  OF  BIRDS. 

Ornithology  has  advanced  greatly  in  this  country  during 
the  past  few  years,  and  one  of  its  longest  strides  has  been  in 
the  direction  of  a  knowledge  of  the  migrations  of  birds,  and 
of  the  causes  which  bring  about  these  seasonal  and  united 
movements.  But  to  ascertain  what  influences  act  with  most 
force  much  more  information  is  necessary,  collected  over 
wide  areas  and  through  successive  seasons.  77ie  JFbreH  and 
Stream  suggests  a  series  of  points  upon  which  observa- 
tions, to  be  published,  are  especially  useful  and  desirable. 
The  queries  are  expected  to  bring  replies  that  shall  give  the 
comparative  abundance  of  birds  in  the  observer's  region,  the 
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dates  of  arrival,  departure,  nest-building,  laying  of  eggs,  and 
hatching  of  young;  the  effect  upon  the  relative  abundance 
of  particular  species  in  retarding  their  arrival  or  hastening 
their  departure  that  sudden  changes  of  the  weather,  storms, 
and  early  and  late  seasons  appear  to  have;  and  parallel 
notes  upon  the  appearance  of  the  quadrupeds,  fishes,  and 
reptiles  of  the  region,  and  upon  the  times  of  flowering  of 
plants,  are  also  solicited.  The  importance  of  collecting  such 
data  ia  evident ;  when  a-  sufScient  amount  of  them  is  accu- 
mulated students  will  have  the  material  for  new  advances  in 
biology.  

NEW   FOSSIL  GIANT  BIBDS. 

Professor  Marsh  continues  his  important  articles  upon  the 
fossil  vertebrates  of  the  United  States  in  a  paper,  printed  in 
the  American  Journal  of  Science,  upon  the  OdotUomitheSy  or 
birds  with  teeth,  in  which  he  reviews  the  characters  of  cer- 
tain genera,  as  JHeaperomia,  IchthyomiSy  and  Apatomia,  He 
gives  the  group  the  rank  of  a  sub-class  characterized  by  the 
possession  of  teeth  implanted  in  the  jaw,  and  arranges  them 
in  two  orders — the  oue^  IchthyamUhes,  vfiih  teeth  in  the 
sockets,  vertebne  biconcave,  sternum  with  keel,  and  wiugs 
well  developed ;  the  other,  Odontolcce,  with  teeth  in  grooves, 
vertebrsd  as  in  recent  birds,  sternum  without  keel,  and  wings 
rudimentary.  The  last-mentioned  order  has  as  its  type  the 
genus  Hesperomis  regalis^  which  was  of  gigantic  size,  the 
length  from  the  apex  of  the  bill  to  the  end  of  the  toes  being 
between  five  and  six  feet  The  rudimentary  wings  prove 
that  flight  was  impossible,  while  the  powerful  swimming  legs 
and  feet  were  peculiarly  adapted  to  rapid  motion  through 
the  water.  The  tail  appears  to  have  been  much  expanded 
horizontally,  as  in  the  beaver,  and  doubtless  was  an  efficient 
aid  in  diving,  perhaps  compensating  for  the  want  of  wings, 
which  the  penguins  use  with  so  much  effect  in  swimming  un- 
der water. — 4  JD,  June,       

A  TAME   SERPENT. 

A  curious  history  is  given  by  Mr.  Bnckland  in  Land  and 
Water  of  a  pet  boa-constrictor,  seven  and  a  half  feet  in  length, 
belonging  to  Mr.  Mann,  and  which  had  become  warmly  at- 
tached to  that  gentleman  and  his  wife,  evincing  its  affection 

O 
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Id  the  most  decided  manner.  In  one  instance  the  snake  had 
been  left  for  about  six  weeks  in  charge  of  a  friend,  and  during 
this  interval  it  was  very  quiet,  and  moped  a  good  deal,  as  if 
missing  its  protectoi-s.  On  their  return,  while  still  invisible 
to  the  snake,  when  its  name  was  called  by  Mrs.  Mann,  it 
spi*ang  forward  with  the  greatest  eagerness,  and  wound  itself 
around  her  shoulders,  caressing  her  in  the  most  excited  man- 
ner, and  then  moved  to  Mr.  Mann,  and  twisted  itself  around 
him  under  his  coat,  but  in  neither  case  exerting  any  uncom- 
fortable pressure. 

The  supposed  cause  of  the  death  of  this  serpent  is  almost 
as  curious  as  its  manners  in  life,  and  is  related  by  Mr.  Mann 
as  follows :  During  his  own  serious  illness  he  was  confined  to 
his  bed,  and  unable  to  respond  to  the  caresses  of  the  serpent. 
After  a  failure  or  two  on  its  part  to  secure  its  accastomed 
attention,  it  retired  to  its  bed,  and,  refusing  food  and  water, 
died  in  a  day  or  two,  and  as  Mr.  Mann  believed  verily  from 
distress.  Many  interesting  facts  are  given  by  Mr.  Mann  in 
regard  to  this  remarkable  serpent,  who  states  that,  although 
he  has  had  many  pets  of  different  kinds,  and  some  of  them 
tolerably  clever,  he  had  never  seen  any  animal  that  could 
compare  with  this  boa  for  affection,  quick  sense,  and  good- 
humor. — 2  -4,  June  10, 42. 

NEW   OBDEB  OF  PTEBOSAUBIA. 

Professor  Marsh,  in  the  June  number  of  the  Ameriean 
Journal  of  Science^  gives  an  account  of  a  new  order  of  Ptero- 
sauria,  or  winged  saurians,  embracing  the  pterodactyls.  He 
finds,  on  examination  of  the  specimens  obtained  by  him  in 
1871  and  1872,  that  they  really  are  not  the  equivalents  of 
the  pterodactyls  of  Europe,  as  they  differ  therefrom  in  the 
absence  of  teeth.  In  his  opinion  the  jaws  were  probably  in- 
cased in  a  horny  covering  like  that  of  the  bills  of  birds.  In 
several  other  respects  the  jaws  of  this  genus  are  more  like 
those  of  birds  than  of  any  known  reptiles. 

The  vertebrsd  are  similar  to  those  of  European  pterosau- 
rians,  and  the  atlas  and  axis  are  united.  There  are  four  pha- 
langes in  the  wing  finger,  and  the  metacarpal  that  supports 
it  is  longer  than  one  half  of  the  fore-arm. 

The  head  of  one  of  the  species  of  this  new  genus,  which  he 
calls  Pteranodon  longicepa,  has  a  length  of  thirty  inches  from 
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the  occipital  crest  to  the  end  of  the  premaxillary.  The  small- 
est American  species  is  considerably  less  in  size.  The  speci- 
mens referred  to  are  f^om  the  upper  cretaceous  of  Western 
Kansas.  It  is  considered  an  interesting  fact  by  Professor 
Marsh  that  the  localities  and  geological  horizon  of  these 
specialized,  toothless  pterodactyls  are  precisely  the  same  as 
those  of  the  Ockmtomithea^  or  birds  with  teeth,  and  the  two 
doubtless  lived  together  in  the  same  region.— 4  2>,  June, 
1876.  

A  FOSSIL  BEPTILB  WITH  MAMMALIAN  CHABACTEBS  IN  PBINCB 

EDWABD   ISLAND. 

In  a  paper  by  Professor  Owen  on  the  former  existence  of 
Theriodont  reptiles  in  the  Ural  Permian  deposits  as  well  as 
in  South  Afi-ica,  he  states  his  belief  that  Leidy's  Bathygnor 
thus  boreaiiSy  from  the  red  sandstone,  ^'  probably  of  Permian 
age,''  in  Prince  Edward  Island,  was  a  Theriodont  allied  to 
Ijycoaaunta  of  the  karoo  beds  of  South  Africa.  Similar  fos- 
sils from  the  Ural  region  had  been  described  in  1888  by  Ku- 
tofga  as  probably  mammalian.  Similar  animals  occurred  in 
the  conglomerates  at  Bristol,  England. — Ann.  and  Mag,  Jfat 
SUt,j  August,  

BEPTILBS  OF  COSTA  BICA. 

Professor  Cope  has  published  an  important  paper  on  the 
Batrachia  and  ReptUia  of  Costa  Rica,  with  notes  on  the  rep- 
tiles of  Nicaragua  and  Peru,  in  the  quarto  journal  of  the 
Philadelphia  Academy  of  Natural  Sciences.  Most  of  the 
Costa  Rican  materials  were  obtained  from  the  researches  of 
Dr.  William  M.  Oabb,  who  was  engaged  for  several  years 
in  exploring  that  country  in  behalf  of  the  Costa  Rican  gov- 
ernment, by  which  he  has  added  very  largely  to  our  knowl* 
edge  of  the  geography,  geology,  general  natural  history, 
and  ethnology  of  the  region.  He  has  already  published 
many  papers  in  all  these  departments,  and  it  is  to  him  we 
owe  oar  only  reliable  information  in  regard  to  the  Costa 
Rican  aborisrines.  The  first  series  of  all  the  collections 
made  by  Dr.  Gabb  have  all  been  presented  by  him  to  the 
National  Museum,  in  Washington,  and  they  constitute  a 
highly  valued  portion  of  the  extensive  collections  of  the 
establishment. 
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Other  collections  used  by  Professor  Cope  in  this  memoir 
are  those  of  Dr.  Van  Patten  and  Mr.  C.N.  Riotti,  these  cover- 
ing the  region  extending  from  the  Atlantic  to  the  Pacific. 
Eighty-nine  species  were  fui-nished  by  Professor  Gabb,  of 
which  thirty-seven  were  new  to  science.  The  total  number 
of  species  known  from  all  investigators  in  Costa  Rica  is  one 
hundred  and  thirty-two,  and  it  is  probable  that  a  large  num- 
ber yet  remain  to  be  discovered,  showing  that  the  region  is 
rich  in  terrestrial  cold-blooded  vertebrates. 


SNAKE-EATING   SNAKES. 

Some  years  ago  Professor  Cope  described  the  snake-eating 
habits  of  Oxyrrhopna  plumheuSy  a  large  snake  which  was  ob- 
served to  have  swallowed  the  greater  part  of  a  large  fer^ 
lanccy  the  largest  venomous  snake  in  the  West  Indies.  More 
recently  a  specimen  was  brought  by  Mr.  Gabb  from  Costa 
Rica,  almost  five  feet  in  length,  which  had  swallowed  three 
feet  of  a  large  harmless  snake  {Herpetodryaa  carinatus)  about 
six  feet  in  length.  Still  more  recently  Dr.  J.  6.  Cooper  re- 
cords the  fact  that  in  California  a  garter-snake  was  swallow- 
ed whole  by  a  milk-snake  {LampropeUis  boylit).  The  two 
snakes  were  so  nearly  of  a  size  that  he  did  not,  at  a  casaal 
glance,  notice  any  difference  between  them ;  the  garter-snake 
was  over  two  feet  in  length. — Am.  Nat.,,  Mar.  and  Avg.y 
1876.  

BSMABKABLE   HABIT   OF  FBOGS. 

Professor  Petei*8  has  recently  described  the  mode  of  laying 
its  eggs  employed  by  a  species  of  tree-frog  (Polypedates)  from 
tropical  Western  Africa.  This  species  deposits  its  eggs,  as  is 
usual  among  batrachians,  in  a  mass  of  albuminous  jelly,  bat 
instead  of  placing  this  in  the  water,  it  attaches  it  to  the  leaves 
of  trees  which  border  the  shore  and  overhang  a  water-hole  or 
pond.  Here  the  albumen  speedily  dries,  forming  a  horny  or 
glazed  coating  of  the  leaf,  inclosing  the  unirapregnated  eggs 
in  a  strong  envelope.  Upon  the  advent  of  the  rainy  season 
the  albumen  is  softened,  and,  with  the  eggs,  is  washed  into 
the  pool  below,  now  filled  with  water.  Here  the  male  frog 
finds  the  masses,  and  occupies  himself  with  their  impreg- 
nation. 
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BBPBODUCnOX  IN   TBS  FBOTEU& 

It  is  not  a  little  remarkable  that  until  recently  nothing 
was  known  of  the  mode  of  reproduction  of  the  I^oteus  angui- 
neuSy  a  salamander -like  animal  living  in  the  subterranean 
waters  of  the  caves  of  Cai-niola,  in  Austria,  and  characterized 
among  its  congeners  by  the  absence  of  eyes,  and  as  possess- 
ing other  peculiarities.  Quite  lately,  however,  Mi*.  Franz  £. 
Schulze  has  p\ibli8hed  in  Kdlliker's  Zeitschrift  an  article  on 
this  subject,  in  which  he  remarks  that  while  at  Adelsberg  in 
September  last,  he  heard  that  the  Proteus  in  possession  of 
the  keeper  of  the  caves  had  laid  eggs.  He  made  an  exami- 
nation of  the  specimens  referred  to  as  preserved  in  alcohol, 
and  then  established  their  character  by  a  dissection  of  a 
gravid  female,  and  now  reports  that  the  number  of  eggs  laid 
is  between  foity  and  fifty,  and  that  they  are  about  five  mil- 
limeters in  diameter.  Although  the  eggs  were  kept  in  water 
afler  being  laid  by  the  female,  no  special  development  seems 
to  have  taken  place,  and  consequently  nothing  has  yet  been 
ascertained  about  their  interior  structure.  It  is  probable, 
now  that  attention  has  been  directed  to  this  subject,  it  will 
not  be  long  before  all  the  phenomena  in  regard  to  the  species, 
which  doubtless  embrace  some  interesting  peculiarities,  will 
be  brought  to  light.  The  egg,  as  represented  in  the  draw- 
ings, is  about  the  size  of  that  of  a  salmon. — 36  (7,XXIY.,  350. 

HABFIS   OF  THE  MEXICAN  AXOLOTL. 

In  a  letter  to  Mr.  Henry  Lee,  published  in  Land  and  Wa- 
teTy  Captain  Mayne  Reid  suggests  some  new  ideas  in  regard 
to  the  occurrence  of  the  axolotl  in  the  lakes  of  Mexico.  This 
species  resembles  the  larval  or  immature  condition  of  many 
American  salamanders,  especially  those  occumng  under  logs 
in  damp  places.  Much  interest  has  attached  to  this  animal 
from  the  fact  that,  although  in  its  native  waters,  at  the  alti- 
tude of  the  City  of  Mexico,  it  always  remains  in  the  larval 
condition,  laying  eggs  and  reproducing  its  kind,  yet  when  in- 
dividuals were  taken  to  Paris,  many  years  ago,  they  threw 
off  their  gills,  and  became  transformed  into  true  salamanders, 
living  out  of  the  water,  and  developing  a  totally  different  and 
much  more  brilliant  style  of  coloration,  with  other  changes 
in  regard  to  the  lungs,  the  teeth,  and  entire  anatomy. 
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The  special  object  of  Captain  Reid's  letter  was  to  express 
astonishment  that  descendants  of  the  I'eal  axolotl  were  kept 
in  fresh  water  in  the  Brighton  Aquarinm,  whereas  they  oc- 
cnpy  the  Lake  Tezcoco — a  body  of  water  so  salt  that  even 
fish  can  not  live  in  it. — 2  A^  March^  1876, 180. 

SPERMATOZOA   OF  AHPHIUMA. 

Dr.  Christopher  Johnston,  of  Baltimore,  has  made  some  in- 
teresting observations  on  the  very  large  spermatozoa  of 
Amphiuma  tridactj/lum.  The  length  of  these  was  about  ^ 
of  an  inch.  From  the  janction  of  the  head  with  the  body 
to  the  extremity  of  the  tail  was  a  doable  filament,  in  lively 
motion,  so  that  a  delicate  spiral  seemed  to  wind  from  the 
head  to  the  caudal  termination  so  long  as  the  zooid  was  free; 
but  the  motion  was  instantly  reversed  as  soon  as  the  head 
became  attached  or  entangled.  When  at  rest,  the  spiral 
resolved  itself  into  a  most  delicate,  undulating  membrane. 
The  red  corpuscles  of  the  blood  of  the  Amphiuma  rival  in 
size  the  spermatozoa,  being  -^^  of  an  inch  in  their  larger  nxis, 
and  ^4t  o^  ^^  ^"^^  ^n  their  conjugate  diameter. — ManMy 
JBcroscopiccU  Journal^  Moy^  1876. 

BBSEMBLANCSS  OF  PLS8IOSAUBS  AND  ICHTHYOSAUBS  TO  OTHEB 

VEBTEBRATB8. 

Professor  H.  G.  Seeley  points  out,  in  an  extended  article  in 
the  Journal  of  the  Linnsean  Society,  not  only  the  relation  in 
the  bones  of  these  fossil  gigantic  reptiles  to  tbose  of  other 
orders  of  reptiles,  fossil  and  extinct,  but  also  their  similarity 
in  certain  features  to  birds  and  even  mammals. 


BAFINESQITE's  FISHBS  of  the   OHIO. 

The  work  of  Rafinesque,  entitled  ^^Ichthyologia  Ohioensis,'' 
etc.,  has  become  so  rare,  and  his  labors  so  generally  overlook- 
ed, that  Professor  D.  S.  Jordan  has  published  a  paper  in  the 
Bulletin  of  the  Buffalo  Society  of  Sciences  (vol.  iii..  No.  3, 1 8M), 
giving  a  list  of  the  genera,  sub-genera,  and  species  described 
in  this  work,  with  the  names  which  they  should  in  Mr.  Jo^ 
dan's  opinion  now  bear.  This  is  of  special  importance,  as 
Rafinesque's  names  for  our  fishes  have  priority  of  date  over 
those  of  almost  all  other  authors  who  have  written  on  the 
ichthyology  of  our  inland  waters,  except  Lesnenr. 
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THB   PILOT  FISH. 

That  the  stories  concerning  this  .fish  are  true  is  reaffirmed 
by  Mr.  A.  H.  Burneli^  who  says  that  eleven  years  ago^  while 
on  a  voyage  from  India  to  this  country,  his  vessel  was  beset 
by  many  calms  while  crossing  the  ^'  line."  On  one  of  these 
occasions,  while  some  of  the  passengers  were  amusing  them- 
selves looking  over  the  stern  of  the  vessel,  two  beautiful  pi- 
lot fishes  (Nancrates  ?)  were  seen,  and  soon  after  a  portion 
of  an  unusually  large  shark.  Immediately  a  hook  baited 
with  salt  pork  was  thrown  overboard.  When  it  touched  the 
water  these  pilot  fishes  were  seen  to  approach  it,  and  then 
suddenly  dart  under  the  vessel  Soon  a  very  large  shark 
appeared  and  received  the  bait.  As  soon  as  safely  secured 
the  sailors  drew  him  on  deck.  When  a  suitable  opportunity 
was  given  for  examining  him,  these  two  pilot  fishes  were 
seen  attached  to  the  body.  At  what  pai*ticular  portion  they 
attached  themselves  he  was  unable  to  state.  They  were  re- 
moved and  placed  in  a  bucket  of  salt  water,  where  they  swam 
about  as  if  nothing  had  happened. — Am,  Natural^  Nbv.^  1876. 


NEW   WOBK   ON   BUBOPEAN  FBESH-WATEE  FISHES. 

Professor  Yon  Siebold,  the  eminent  zoologist  of  Munich,  is 
about  publishing  a  great  work  on  the  fresh-water  fishes  of 
Europe,  in  which  he  invites  the  co-operation  of  English  nat- 
uralists. He  also  desires  specimens  of  Artemia  aalina^  or 
the  salt-brine  shrimp,  for  the  purpose  of  making  comparisons 
with  the  varieties  of  this  genus  found  throughout  the  world. 
A  work  upon  the  fresh-water  fishes  of  the  United  States,  cor- 
responding to  those  of  Europe,  is  a  very  great  desideratum, 
and  it  is  much  to  be  hoped  that  some  of  our  naturalists  may 
undertake  this  labor  before  long. — 12  Ay  March  7, 1876, 306. 

SOMB   CUBIOUS   AUSTBALIAN   FISHES. 

The  interest  that  attaches  to  the  Australian  fish  known 
aa  the  CercUodus  {C.forsteri)  is  well  known  to  naturalists. 
M.  Castelnau,  in  Gervais's  Journal  ofZoologf/y  calls  attention 
to  several  other  Australian  species  of  equal  interest.  These 
are  the  Neoceratodus  blanchardi  and  the  Osteoglossum  UU 
ehardti. 

The  CercUodus  forsteri  attains  a  length  of  six  feet,  and  its 
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flesh  is  said  to  be  excellent  and  rather  red,  on  which  acconnt 
it  is  called  the  Burnett  salmon.  It  is  quite  restricted  in  its 
habitat,  having  only  been  met  with  in  the  Burnett  and  the 
Condamine  Rivera.  The  Osteoglossum  leichardti  reaches  a 
weight  of  twenty-five  pounds.  The  fish  is  very  handsome, 
and  is  taken  with  the  hook.  The  NeocercUodtis  blanchardi  is 
something  like  the  Ceratodus^  but  differs  in  the  structure  of 
the  teeth.  It  is  found  in  the  River  Fitzroy,  and  attains  a 
weight  of  from  forty  to  ninety  pounds. 

The  rivers  in  which  this  fish  is  found  become  almost  dry  at 
certain  seasons  of  the  year,  and  it  is  still  a  problem  what  be- 
comes of  them,  although  it  is  suggested  by  some  that  tbey 
bury  in  the  mud,  and  remain  there  until  the  return  of  water. 
—14  B,  II.,  1876, 129.         

poet's  catalogue   of  CUBAN  FISHES. 

Professor  Felipe  Poey,  the  veteran  Cuban  ichthyologist, 
has  recently  published  a  catalogue  of  the  species  of  that  isl- 
and, in  which  he  enumerates  seven  hundred  and  thirty  spe- 
cies. Of  these,  seventy-eight  are  considered  somewhat  doubt- 
ful, leaving  six  hundred  and  tifty-two.  Of  these,  sixty-fonr 
will  probably  prove  to  be  nndescribed,  but  the  determination 
of  this  will  depend  upon  further  researches  and  compari- 
sons.   

HABITS   OF  THE   SALMON. 

Mr.  Henry  Lee  has  lately  published  some  of  his  observs- 
tions  on  the  salmon  in  the  Brighton  Aquarium  in  the  London 
Fieldy  which  throw  much  light  upon  some  of  the  vexed  ques- 
tions in  regard  to  the  natui-al  history  of  this  noble  fish.  He 
states  that  in  April,  1873,  nine  salmon  smolts,  taken  in  tbe 
Usk  River  on  their  way  to  the  sea,  were  placed  in  the  aqaa- 
rium.  These  were  kept  in  tanks,  some  of  them  in  fresh  wa- 
ter, to  which  salt  was  afterward  added  gradually ;  the  others 
were  placed  directly  in  the  salt  water,  the  latter  apparently 
sustaining  the  change  better  than  the  others.  Most  of  these 
fish  died  after  a  short  time ;  two,  however,  remained,  which 
were  fed  on  shrimps  and  minced  fish,  and  grew  so  fast  that 
their  increase  was  appreciable  day  by  day.  At  the  end  of 
twelve  months  after  their  receipt,  or,  in  April,  1874,  only  one 
survived,  and  this  fish  for  a  time  ceased  to  grow,  and  was 
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supposed  to  be  pining  for  the  fi*e8h  water.  It  was,  however, 
still  retained  in  the  salt  water ;  and  in  May  it  recovered  its 
appetite,  and  fattened  up  greatly  without  increasing  in  size. 
In  September  it  again  refused  food,  and  by  the  middle  of 
February,  1875,  had  dwindled  away  considerably  in  size  and 
condition.  Afterward  it  began  to  feed  again,  devouring  a 
whole  herring,  chopped  up  for  it,  at  a  single  meal. 

The  fish  did  not  grow  very  much  during  the  year  1875, 
probably  requiring  a  larger  range  of  water  for  its  proper 
condition.  The  inferences  derived  by  Mr.  Lee  from  these 
facts  are  that  smolts,  going  to  the  sea,  weighing  two  ounces, 
or  thereabout,  return  from  their  fii*st  migration  as  grilse  in 
a  little  more  than  a  year,  weighing  from  three  to  five  pounds ; 
that  they  can  exist  tor  at  least  three  years  in  the  sea  without 
ascending  a  river,  although  probably  a  retuni  to  the  latter 
is  necessary  for  its  continued  and  more  healthy  growth. 
He  also  concludes  that  from  the  end  of  the  first  year  to  that 
of  the  fourth  they  feed  more  heartily  and  grow  more  rapid* 
ly,  and  are  in  better  condition  at  one  season  than  another. 

Mr.  Lee  also  ]*emark8  that  the  salmon  never  takes  its  food 
below  the  plane  of  its  own  position  in  the  water,  and  that 
when  shrimps  and  portions  of  fish  are  thrown  into  the  tank, 
it  will  rise  to  meet  them  as  they  sink  toward  it,  but  will  not 
follow  any  portion  that  has  sunk  below  its  level,  nor  will  it 
feed  on  the  bottom,  in  this  respect  being  very  different  from 
the  sea  trout  in  the  same  tank,  which  rummage  along  the 
bottom  for  food,  and  pick  up  shiAinps  and  pieces  offish  lying 
there.  

THB   RAINBOW  FISH. 

The  peculiarities  in  the  nesting  and  hatching  out  of  the 
eggs  of  fishes  constitute  one  of  the  principal  elements  of  in- 
terest in  their  study,  and  almost  every  day  some  variations 
from  the  established  method  is  brought  to  light.  One  of  the 
most  remarkable  instances  in  this  respect  is  that  presented 
by  a  small  fish  of  the  genus  Macroptts^  found  in  the  marshes 
and  ditches  along  the  Ganges,  known  in  India  as  the  Colisa^ 
and  called  by  the  English  the  rainbow  fisJu  It  is  character- 
ized by  its  brilliant  colors,  and  by  the  presence  of  a  long  fila* 
ment  substituted  for  the  ventral  fins.  Some  curious  facts 
have  lately  been  given  by  M.Carbonnier  as  to  the  nesting  of 
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this  animal.  Seizing  a  little  confen^a  plant  with  his  month, 
the  male  raises  it  to  the  surface.  Left  there,  the  plant  would 
sink,  but  the  fish  emits  some  air  bubbles,  and  places  them 
under  it  as  a  support.  Repeating  the  process  several  times, 
he  thus  produces  the  first  day  a  small  floating  island,  about 
three  meters  in  diameter.  Next  day  he  continues  the  supply 
of  air,  and  accumulates  the  bubbles  toward  the  central  part, 
the  effect  being  to  produce  a  sort  of  dome,  balanced  on  the  sur- 
face. He  then  ms^es  a  rim  for  it  with  the  same  materials — 
plants  and  bubbles — and,  going  inside,  he  smooths  and  soft- 
ens the  interior  surface.  The  female  is  then  solicited  to  en- 
ter. The  eggs  are  first  deposited  in  a  concave  fold  of  the 
doraal  fin  of  the  male,  where  they  are  fecundated.  After  lay- 
ing her  eggs,  the  female  withdraws,  leaving  to  the  male  fish 
the  education  of  his  family.  He  deposits  the  eggs  with  caro 
separately  in  the  raised  part  of  the  nest.  At  a  later  period, 
when  he  sees  they  need  a  different  medium  and  treatment,  he 
rises  in  the  middle  of  the  dome  and  bursts  it,  letting  the  bub- 
bles escape,  whereupon  the  structure  flattens  in  the  water 
with  the  imprisoned  embryos,  which  are  beginning  to  appear 
in  a  new  stage  of  existence.  To  prevent  their  escape,  he 
tears  the  flat  rim  of  the  nest  into  a  sort  of  hanging  fringe. 
For  some  time  he  exercises  great  surveillance  over  the  prog- 
eny, till  their  frequent  escapes  and  excursions  announce  the 
end  of  his  fatigues,  which  occurs  some  eight  or  ten  days  after 
the  flattening  of  the  nest— 1  B,  Jan.2^  1876, 198. 

INCUBATION  OF   CHBOMIS  PATBRFAMILIAS. 

Among  the  various  abnormal  methods  of  incubation,  none 
are  more  curious  than  the  habit  of  certain  fishes  of  the  cat-fish 
family  of  keeping  the  eggs  in  the  mouth  until  the  young  are 
hatched,  this  act  being  generally  perfoimed  by  the  male. 
Quite  recently  M.  Loi*t6t  has  added  to  the  list  the  Chromis 
pcUerfamiliaSy  as  observed  in  a  stream  near  the  borders  of  the 
Sea  of  Tiberias,  and  not  far  from  the  ancient  Capernaum.  In 
this  case  the  female  deposits  her  eggs  in  a  sandy  depression 
in  the  bed  of  the  stream,  and  the  male  sucks  them  into  bis 
mouth,  and  by  some  peculiar  action  causes  them  to  be  inter- 
polated between  the  plates  of  the  gills,  where  they  are  held 
without  disturbance.  The  period  of  incubation  is  not  men- 
tioned, but  the  young,  when  hatched,  leaving  the  gills,  pass 
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forward  into  the  cavity  of  the  mouth,  where  they  remain 
closely  packed,  heads  forward,  the  cheeks  of  the  parents 
swelling  out  as  the  young  increase  in  size,  and  presenting  a 
most  singular  appearance.  A  few  of  the  young  sometimes 
remain  between  the  branchial  plates,  but  most  of  them  pass 
forward  as  stated.  M.  Lort£t  did  not  ascertain  at  what  pe- 
riod the  youDg  left  the  mouth  of  the  parent,  but  presumed 
that  they  remained  there  a  considerable  time.  Whether, 
after  they  once  leave,  they  i*e-enter  for  protection,  is  not 
stated.  It  is  very  remarkable  that  the  young  are  not  swal- 
lowed by  the  parent  while  in  their  receptacle. — 6  Bj  Decem- 
ber 13, 1875.  

CAUSB   OF  THB  BLACK  SPOTS  ON  THB  SGALBS  OF  FISH. 

The  abnormal  occurrence  of  black  spots  or  specks  upon 
the  scales  or  external  surface  of  fishes  has  frequently  been 
observed,  and  quite  often  mistaken  for  regular  coloration. 
Dr.  Fatio,  of  Geneva,  however,  has  been  investigating  some 
of  these  cases,  and  finds  that  in  nearly  all  of  them  a  small 
parasitic  worm  occupies  the  centre  of  this  spot,  and  is  easily 
observable  by  the  microscope.  This  is  inclosed  in  two  cysts, 
with  a  peculiar  liquid  between,  the  inner  being  oval  and 
transparent,  and  the  outer  round,  with  thick  fibrous  walls, 
outside  of  which  is  the  mass  of  star-shaped  pigment  cells. 
The  further  stages  of  this  worm  have  not  yet  been  worked 
out,  although  it  is  quite  probable  that  when  the  fish  is  de- 
voured by  its  predaceous  neighbors,  this  enters  into  another 
stage  of  the  alternations  of  generation  which  have  become 
so  familiar  of  late  years  to  investigators. — l^A^  March  19, 
1875,10.  

BBHABKABLE  STBUCTirSB   OF  YOUNa  FISHBS. 

Dr.  Gunther,  of  London,  has  recently  discovered  that  the 
young  of  the  sword-fishes  and  chsBtodons  possess  structures 
exceedingly  different  from  that  of  the  adults.  In  the  young 
chsBtodons  the  front  of  the  body  is  shielded  with  large  bony 
plates,  which  in  one  species  are  produced  into  three  long 
equidistant  horns,  which  diverge  ray-like  from  the  body.  In 
the  sword-fishes  the  scapular  arch  is  prolonged  into  a  horn 
at  the  lower  part,  and  the  belly  fins  are  wanting.  There  is 
no  sword,  but  the  jaws  are  long,  of  equal  length,  and  both 
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are  furnished  ^ith  teeth.  As  the  fish  grows,  the  scapular 
hoiii  disappear,  the  ventral  iins  grow,  and  the  upper  jaw  is 
developed  in  excess  of  the  lower.  The  long  teeth  disappear, 
and  the  upper  jaw  grows  into  the  toothless  sword-like  weap- 
on which  gives  the  fish  its  peculiar  character. 

CURIOUS   HABrrS   OF  FISHES. 

No  group  of  animals  appeal's  to  have  so  many  peculiarities 
in  connection  with  the  act  of  reproduction  and  the  treatment 
of  the  eggs  and  young  as  fish,  and  Mr.  W.  Saville  Kent  has 
lately  announced  quite  a  new  illustration  of  this  fact  in  the 
London  MeTdy  as  shown  by  observations  made  at  the  West- 
minster Aquarium  upon  the  crested  blenny  of  England.  On 
one  occasion  his  attention  was  attracted  to  certain  bead-like 
bodies  attached  to  the  fins  of  one  of  the  specimens  lately  re- 
ceived. These  proved  to  be  eggs,  but  it  was  not  yet  certain 
whether  they  were  carried  by  the  male  or  the  female  fish. 
Generally,  where  the  eggs  are  protected  by  the  parent,  it  is 
the  male  that  assumes  this  duty.  In  the  pipe-fish  and  sea- 
horse especially,  the  eggs,  when  laid  by  the  female,  are  ca^ 
ried  under  the  abdomen  of  the  male  until  hatched. — 19  A^ 
August  19,21 8.  

MALE  BOTIFEB. 

Mr.  Henry  Davis  has  succeeded  in  observing  the  male  of 
the  well-known  Conochilus  volvox.  In  the  clear  jelly  in 
which  these  animals  live  two  distinct  kinds  of  eggs  may  be 
found — the  female  eggy  transparent  and  nearly  colorless ;  the 
other  kind  (ephippial  of  Huxley)  somewhat  larger,  nearij 
opaque,  and  reticulated  with  dark  lines  within  the  shell; 
it  is  sometimes,  though  erroneously,  called  ^^  winter-egg;" 
these  are  probably  destined  to  preserve  the  species  through 
the  drought  to  which  the  ponds  that  the  animals  flourish  in 
are  constantly  liable.  A  third  kind,  the  male  egg,  is  more 
rarely  seen :  it  is  transparent,  showing  the  male  neatly 
packed  u{S,  but  even  at  this  tender  age  restless  and  gymnas- 
tic beyond  belief.  The  male,  beyond  his  rarity,  has  little  in 
him  to  admire.  He  is  scarcely  larger  than  the  head  of  one 
of  his  sisters,  and  his  constant  endeavor  while  under  the  mi- 
croscope is  to  prove  himself  without  form  and  void;  to 
simulate  a  preternaturally  lively  Amoeba,  and  as  soon  as 
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possible  to  wriggle  himself  first  to  decomposition,  and  then 
to  death. — Monthly  Microscopical  Journal^  July^  1876. 

A   WSSSIUNG- MATCH   BETWEBN   ANTS  AND   WASPS. 

New  facts  regarding  the  habits  and  psychology  of  insects 
are  of  peculiar  interest  nowadays.  Mr.  Kothney,  of  Bengal, 
describes  a  wrestling -match  between  an  AmpuleXy  the  de- 
stroyer of  the  cockroach,  and  some  ants.  On  visiting  a  tree 
he  was  surprised  to  see  an  unusual  commotion  going  on 
between  these  two  species  of  insects.  *^A11  over  the  trunk 
of  the  tree  were  couples  engaged  in  a  series  of  struggles 
or  wrestling- matches — wasp  versus  ant;  and  so  many  in- 
dividuals were  occupied  in  this  way,  and  their  actions  were 
so  rapid,  that  for  some  time  I  could  make  little  out  of  their 
proceedings.''  He  therefore  watched  the  movements  of  a 
single  wasp,  which  was  evidently  keeping  guard  over  a  piece 
of  smooth  bark  almost  eighteen  inches  in  diameter.  An 
ant  would  come  on  the  ground  and  meet  the  wasp  half- 
way, when,  after  a  series  of  manoeuvres  on  the  part  of  the 
wasp  to  get  her  favorite  hold,  she  would  jerk  the  ant  a 
clear  foot  off  the  tree,  and  another  and  another  ant  would 
be  treated  in  the  same  way.  *^  During  the  time  I  watched 
the  tree,  I  saw  at  least  twenty  ants  thrown,  but  not  one 
wasp  ^  tackled.'  What  was  most  curious  was  the  fact  that 
all  this  appeared  to  go  on  without  the  least  ill-feeling  be- 
tween the  contending  parties,  and  a  careful  examination  of 
the  defeated  ants  showed  them  to  be  none  the  worse  for  their 
falls.  I  watched  several ;  on  their  reaching  the  ground  they 
seemed  to  be  a  little  bewildered,  but,  soon  recovering  them- 
selves, made  for  the  tree  again ;  two,  in  particular,  in  the 
most  plucky  manner,  went  straight  for  the  spot  from  which 
they  had  been  hurled,  and  tried  another  bout  with  the  old 
opponent."  This  would  seem  to  corroborate  Huber's  state- 
ment that  he  saw  ants  wrestling  and  playing  with  one  an- 
other.— Mitomoloffists*  Monthly  Magazine^  S^tember^  1876. 

THE   METAMORPHOSES   OF  BEETLES. 

M.  Pen'is,  distinguished  by  his  works  on  the  metamor- 
phoses of  the  insects  of  the  pine,  particularly  of  the  beetles 
and  flies,  is  publishing  an  elaborate  work  on  the  coleopterous 
larvae  found  in  the  several  species  of  chestnut,  beech,  and 
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oak  of  France,  particularly  of  the  department  of  Landea 
These  three  kinds  of  trees  are  closely  allied,  and  so  are  the 
insects  found  upon  them,  many  insects  common  to  one  species 
feeding  indiscriminately  upon  the  others;  for  example,  al- 
most all  the  beetles  which  live  on  the  chestnut  also  prey  on 
the  oak.  An  important  practical  question  is  answered  by 
Perris,  whether  the  boring  grubs  of  beetles  attack  healthy  or 
sickly  trees.  Under  the  influence  of  the  authority  of  Ratze- 
burg,  and  of  facts  imperfectly  observed  and  appreciated  by 
him,  the  forestry  schools,  and  indeed  the  entomologists,  both 
of  Gei-many  and  France,  had  admitted  that  wood- boring  in- 
sects attacked  only  healthy  trees.  But  Perris  insists  that 
such  insects,  which  make  their  attacks  in  great  numbers  as 
if  acting  by  concert,  and  which  consequently  are  very  dan- 
gerous, usually  only  infest  sickly  and  enfeebled  trees.  ^^This 
rale — for  it  is  one — ^applies  without  exception,  as  I  know,  to 
insects  whose  larvaa  pass  their  whole  life  or  a  part  of  it  under 
the  bark,  namely,  to  those  which  are  the  more  nnmerous  and 
the  more  dangerous.  The  circulation  of  the  sap  in  the  inner 
layers  of  the  bark  of  healthy  trees,  naturally  very  active, 
become  still  more  excited  by  the  presence  of  the  larvae,  and 
thus  they  become  smothered,  as  I  have  seen  from  examples 
thus  killed."  Certain  beetles  and  other  insects  are  an  excep- 
tion to  this  imle,  such  as  Compsidea^  eta,  and  there  are  spe- 
cies of  this  genus  in  America  which  destroy  elm  and  other 
shade-trees  while  in  health. — Annales  de  la  Soc  lAnnienne 
de  Jjyon^  1876.  

THE  £TS   OF  FLIES. 

Signer  6.  Y.  Ciaccio  has  published  among  the  memoirs 
of  the  Academy  of  Sciences  of  Bologna  an  account  of  the 
anatomy  of  the  eye  of  Diptera,  describing  the  optic  gan- 
glion and  optic  nerve,  the  retina  of  which  he  finds  composed 
of  five  coats,  though  still  much  more  simple  than  in  verte- 
brates. He  then  describes  the  pigment,  the  external  envelope 
of  the  eye,  and  finally  the  tracheae  distributed  to  it. — Journal 
de  Zoohgie.  

THB  SEYENTSEN-TEAB  CICADA. 

Professor  C.  Y.  Riley  has  shown  that  there  are  thirteen 
as  well  as  seventeen  year  races  of  this  Cicada,  and  has  pre- 
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dieted  that  ^Mn  the  year  1876,  and  at  intervals  of  seventeen 
years  thereafter,  they  will  in  all  probahility  appear  from 
Raleigh,  N.  C,  to  near  Petersburg,  Virginia;  in  Rowan,  Davie, 
Cabarras,  and  Iredell  counties  in  North  Carolina;  in  the 
valley  of  Virginia,  as  far  as  the  Blue  Ridge  on  the  east,  the 
Potomac  River  on  the  north,  the  Tennessee  and  North  Caro- 
lina lines  on  the  south,  and  for  several  counties  west ;  in  the 
south  part  of  St.  Mary's  County,  Maryland,  dividing  the 
county  about  midway  east  and  west;  in  Illinois  about  Al- 
ton ;  and  in  Sullivan  and  Knox  counties,  Indiana."  Speci- 
mens since  received  from  Lexington,  Virginia,  were  proof  of 
the  correctness  of  the  prediction  in  regard  to  Virginia.  While 
this  insect  requires  thirteen  or  seventeen  years,  according  to 
the  race,  for  its  underground  development,  the  actuul  devel- 
opment has  never  been  watched  from  the  egg  to  the  mature 
insect.  In  1868  he  had  collected  together  in  a  particular 
spot  near  St.  Louis  a  large  number  of  the  hatching  eggs  of 
a  thirteen-year  brood  which  will  appear  there  again  in  1881, 
and  he  had  been  able  to  obtain  and  note  the  development  of 
the  larv®  every  year  since.  They  are  now  (1876)  about  two 
thirds  grown. — American  NaUuralUt,  October. 

BOW  OOCKBOACHSS  AND  EARWIGS  FOLD  THEIB  WIjSTGS. 

Several  years  ago  Dr.  Saussure,  of  Geneva,  published  some 
interesting  observations  on  the  structure  of  the  wings  of 
cockroaches.  He  treated  particularly  of  the  folding  of  the 
wings  in  those  forms  where  the  wing  is  very  ample,  and 
some  contrivance  necessary  to  insura  its  complete  protection 
by  the  small  wing-covers.  The  necessity  of  some  peculiar 
arrangement  in  the  winged  genera  of  earwigs,  where  the  ex- 
tended wing  is  often  ten  times  larger  than  the  wing-covers, 
is  even  more  evident,  and  to  enable  one  to  understand  the 
subject  Mr.  S.  H.  Scudder  gives  a  rieumi  of  Saussure's  paper, 
with  additions  of  his  own.  In  the  earwig  {Fbrflcula)  the 
wings  are  folded  much  as  in  the  cockroach.  The  mode  in 
which  they  are  opened  would  be  much  more  difficult  to  un- 
derstand if  it  had  not  been  observed  by  Charpentier,  and 
described  nearly  forty  years  ago.  The  contraction  of  the 
extensor  muscles  attached  to  the  hinder  set  of  veins  would 
undoubtedly  cause  the  fan  to  expand  when  once  the  double 
folding,  transverse  and  longitudinal,  had  been  overcome ;  but 


828     ANNUAL  BECOBD  OF  SCIENCE  AND  INDUSTRY. 

it  does  not  seem  possible  that  they  could  cope  with  this  dif- 
ficulty. How,  then,  is  it  done?  According  to  Gharpentier, 
simply  by  means  of  the  forceps  with  which  the  extremity  of 
the  abdomen  is  always  pi-ovided  in  both  sexes;  the  tip  of 
the  body  is  bent  upward  and  the  forceps  used  with  great 
rapidity  and  ease,  first  on  one  side  and  then  on  the  other,  as 
a  sort  of  fingei^  to  bring  the  wings  into  the  position  which 
would  allow  the  action  of  the  thoracic  muscles  upon  the  base 
of  the  principal  veins.  Still,  adds  Mr.  Scudder,  it  is  difficult 
to  conceive  how  this  operation  can  be  performed  by  those 
species  whose  forceps  are  as  long  as  their  body. — Ameriean 
JfaturaUstj  September.         

THE  LIFB   OF  THK   COMMON  HOUBS-FLY. 

The  life  of  the  house-fly  has  thus  been  summed  up  by  Dr. 
A.  S.  Packard,  Jun.  It  lives  one  day  in  the  egg  state,  from 
five  days  to  a  week  as  a  maggot,  from  five  to  seven  days  in 
the  pupa  state — in  all,  from  ten  to  foui*teen  days  in  the 
month  of  August — before  the  winged  adult  period.  It  is 
often  asked  how  long-lived  a  fly  is.  Most  of  the  flies  which 
are  bom  in  August  live  for  a  month  or  six  weeks,  and  die  at 
the  coming  of  frost,  either  of  cold  or  from  the  attacks  of  fuD- 
gold  plants.  A  few  probably  winter  over  and  survive  until 
midsummer,  and  thus  maintain  the  existence  of  the  species. 
-■^American  Jfdturalut^  August^  1 876. 

THB  PHENOMENA  OF  DIGESTION  IN  THE  COCKROACH. 

In  a  late  paper  on  this  subject.  Professor  Felix  Plateau 
concludes  that  the  food  after  being  swallowed  accumulates 
in  the  crop,  where  it  is  acted  upon  by  the  salivary  fluid,  which 
is  usually  alkaline.  There  the  starchy  substances  are  trans- 
formed into  glucose ;  this  firet  product  of  digestion  is  here 
absorbed,  and  is  not  met  with  in  the  rest  of  the  digestive 
canal.  The  valvular  apparatus,  which  does  not  play  the  rdle 
of  a  triturating  organ,  allows  small  quantities  of  the  matters 
in  process  of  digestion  to  pass  into  the  middle  intestine  of 
limited  capacity.  This  median  intestine,  or  stomach,  as  it  is 
usually  called,  receives  the  sugar  secreted  by  eight  glandular 
cffica,  the  sugar  being  ordinarily  alkaline,  never  acid,  neutral- 
izing the  acidity  as  the  contents  of  the  crop  gradually  in- 
crease, transforming  the  albuminoids  into  bodies  soluble  and 
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asBimilable  analogous  to  peptones,  and  emulsionizing  the 
fatty  portions.  Finally  in  the  terminal  part  of  the  intestine 
are  reanited  the  residues  of  the  work  of  digestion,  and  the 
secretions  of  the  Malpighian  tubes,  which  are  purely  urinary 
in  their  nature.  These  researches  complete  and  confirm 
throughout  the  results  of  Plateau's  former  researches  on  the 
digestion  of  insects,  published  in  1874. — BuUetin  Academie 
Royale^  Belgiquey  XLL,  1876. 

A  NOISE-PRODUCINa  SPIDEB. 

Mr.  Mason  has  exhibited  to  the  Asiatic  Society  of  Bengal 
specimens  of  a  gigantic  spider,  of  the  genus  Mygale^  which 
possesses  the  power  of  making  a  strident  noise.  The  sono- 
rous organ  of  this  animal  is  a  comb  formed  by  numerous  elas- 
tic teeth  of  a  chitinous  nature,  placed  upon  the  lower  face 
of  the  maxilla,  and  a  scraper,  composed  of  an  irregular  range 
of  fine  points  on  the  external  side  of  the  chelicera.  The  ap- 
paratus is  found  in  both  sexes,  as  is  the  case  with  many  of 
the  ooleoptera,  instead  of  being  restricted  to  the  males,  as 
among  the  orthoptera  and  homoptera. — 14  J?,  iy.,528. 

THB   AFRICAN^LOCUST  IN  GERMANY. 

During  the  prevalent  fear  that  the  Colorado  potato-bug 
will  be  introduced  into  Europe,  an  equally  or  even  more 
dangerous  pest  has  actually  made  its  appearance  in  Germany 
in  the  shape  of  the  African  locust,  Acridivjn  migratarium^ 
which  has  been  found  in  the  fields  of  Kerzendorf,  on  the  Ber- 
lin and  Anhalt  Railway,  where  the  insects  have  laid  waste 
extensive  tracts  of  land  covered  with  good  crops  of  grass 
and  gi*aiu.  Appreciating  the  necessity  of  prompt  measures, 
however,  the  proprietors  of  the  lands  put  a  large  force  to 
work,  and  succeeded  in  destroying  a  great  part  of  the  insects 
before  they  could  escape,  digging  numerous  ditches  and 
canals  into  which  they  could  be  swept  and  then  covered 
with  lime.  Whether  these  insects  laid  their  eggs  before  they 
were  killed  is  of  course  impossible  to  know  at  present. — 17 
A,  August  1, 1876, 117.       

INBQUALITT   OF  THE  SEXES  IN  A  SAW-FLT. 

Mr.  Smith,'  at  a  late  meeting  of  the  Entomological  Society 
of  London,  read  some  notes  on  Nimatus  gatticola,  the  gall- 
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maker  on  tbe  leaves  of  species  of  SaiiXy  of  which  the  male 
had  apparently  not  hitherto  been  observed.  From  500  or 
600  galls  collected  in  1875  he  had  obtained  multitudes  of  fe- 
males and  two  males;  a  similar  result  in  1876  had  resulted 
in  one  male.  He  was  of  opinion  that  by  persevering  from 
season  to  season,  it  was  possible  to  obtain  the  male  of  this 
and  of  other  allied  species  of  which  this  sex  is  practically  nn- 
known,  though  these  might  occur  at  rare  intervals,  the  female 
being  capable  of  continuing  the  species  without  (of  necessity) 
immediate  male  influence. — Mit.  Monthfy  Mag.y  iSepLyW^. 

▲MEBICAN  FOSSIL  INSSCTS. 

A  fossil  cockroach  and  an  earwig  (Zabidtira)  from  Soath 
Park,  Colorado,  is  described  by  Mr.  S.  EL  Scudder  in  the 
Sixth  Bulletin  of  the  United  States  Geological  Survey  of  the  ^ 
Teiritories.  

THE  ABMY  WOBM  OF  THE   NOBTH. 

A  full  account  of  this  destructive  caterpillar  is  given  by 
Mr.  Riley  in  his  ^£ighth  Annual  Report  on  the  Injurioas 
Insects  of  Missouri."  It  is  very  destructive  to  wheat  and 
other  cereals  and  to  grass.  Living  unnoticed  until  they 
are  more  than  half  an  inch  in  length,  they  begin  to  travel  in 
armies  and  devastate  our  fields  early  in  August.  Mr.  Riley 
has  found  that  the  females  lay  their  eggs  in  strings  of  fifteen 
or  twenty  along  the  inner  base  of  the  terminal  blades  where 
they  are  yet  doubled.  The  caterpillars  hatch  on  the  eighth 
or  tenth  day  after  deposition,  and  they  moult  five  times  be- 
fore turning  to  chrysalids. 

ADULT  INSECTS  WITH  LARVAL  HEABS. 

A  curious  research  has  been  made  by  Dr.  H.  Hagen  on  a 
butterfly  (Morpho)  from  Brazil,  which,  though  perfect  in  other 
respects,  had  the  head  of  the  caterpillar  instead  of  the  butter- 
fly's head.  It  seems  that  a  few  other  examples  of  such  de- 
formities are  known,  viz. :  four  butterflies  and  seven  moths, 
three  beetles  and  one  fly.  The  presence  of  the  bead  on  the 
winged  adult  seems  due  to  the  weakness  of  the  caterpillar  or 
larva  in  casting  the  skin,  that  of  the  head  becoming  adherent 
after  that  of  the  rest  of  the  body  has  been  thrown  off — Me- 
moirs of  the  Mu8,  Oomp,  ZooL,  May^  1876, 
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HATCHING  6ILK-WOBMS  BY   ELECTBICITY. 

Silk-worms  hatched  by  electricity  are  now  being  reared  in 
Italy.  The  superintendent  of  the  experimental  silk-worm 
farm  at  Padua  has  found  that  the  hatching  of  silk-worms 
may  be  accelerated  ten  or  twelve  days,  and  a  yield  of  foity 
per  cent,  of  caterpillars  secured  by  exposing  the  eggs  to  a 
current  of  negative  electricity  from  a  Holtz  machine  for  eight 
or  ten  minutes.  It  is  saggested  to  apply  the  same  method 
to  hens*  eggs,  and  to  hastening  the  germination  of  seeds. — 
Popular  Science  MarUhiy^  Ncfoemher^  1876. 

PBECOCIOUS    TBANSFOBMATION    OF    A    SILK-WOBM    INTO    THB 

MOTH. 

In  1702  Mr.  Farini,  of  Forli,  Italy,  convinced  himself  of  the 
fact  that  caterpillars  may  directly  transform  into  moths  with- 
out passing  through  a  chrysalis  state.  He  saw  two  boards 
tilled  with  caterpillars  oiBombyx  fTiort  transform  into  moths 
without  having  spun  cocoons.  In  1811  he  received  from  a 
correspondent  two  such  winged  specimens.  Dr.  Hagen  adds 
that  the  fact  would  be  a  rather  interesting  one  if  it  were  be- 
yond doubt.  As  silk-worms  are  raised  every  year  by  mill- 
ions, it  would  be  supposed  that  the  observations  would  have 
been  oftener  made  and  published. —  Memoire  of  the  Mas. 
Comp.  Zool.^  May^  1876.     

▲  PABASmC  MOTH. 

An  extraordinary  case  of  parasitism  has  been  noticed  by 
Professor  Westwood.  The  notes  concerning  this  very  unu- 
sual instance  of  parasitism  by  a  moth  were  received  by  him 
(with  specimens)  twenty-six  years  ago  from  Mr.  J.  C.  Bow- 
ring,  of  Hong  Kong.  It  is  a  species  of  arctian  moth,  of  the 
family  of  Bombycidoe^  named  JSpipycops  anomala  by  Bowring. 
The  caterpillars  were  found  attached  to  the  dorsal  surface  of 
the  Fvlgora  candelaria^^  the  Chinese  Lantern-fly,  and  as  they 
grew  had  a  cottony  covering,  which  also  occurred  in  the 
pnpa  state  (a  period  very  variable  in  duration).  The  whole 
circumstantial  evidence  tended  to  prove  that  it  was  upon  the 
waxy  secretion  of  the  Fulgora  that  the  larva  fed,  and  that  of 
this  the  cocoon  of  the  pupa  was  formed. — EntomologUta^ 
ManMy  Magazine^  September^  1876. 
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REPBODUCTION   OF  THE   ABMY-WOBH. 

An  important  anDoancement  has  lately  been  made  by  Pro- 
fessor Riley,  the  eminent  entomologist  of  St.  Louis,  in  regard 
to  the  eggs  of  the  army-worm,  Leucania  uniptinctay  in  a  paper 
lately  read  before  the  Academy  of  Science  of  that  city.  Dr. 
Riley  states  that  at  first  view  it  seems  singular  that  the  eggs 
of  an  insect  that  appears  in  such  counties^  myriads,  from 
Maine  to  Georgia  and  from  Virginia  to  Kansas,  should  have 
remained  undiscovered  either  by  farmers  or  entomologists. 
Stimulated  by  this  rather  discreditable  fact,  he  made  spe- 
cial efforts  to  solve  the  problem,  which  have  been  recently 
cix>wned  with  success  by  his  having  witnessed  the  mode  of 
oviposition  on  the  blue  grass.  The  eggs,  as  he  had  supposed, 
were  secreted,  being  either  glued  in  rows  of  from  five  to 
twenty  in  the  groove  which  is  formed  by  the  folding  of  the 
terminable  grass  blade,  or  in  between  the  sheath  and  the 
stalk.  Sometimes  they  were  pushed  into  crevices  in  the 
ground,  especially  at  the  base  of  the  grass  stalk.  The  eggs 
are  white,  slightly  iridescent,  spherical,  and  only  two  hun- 
dredths of  an  inch  in  diameter.  They  are  fastened  to  each 
other  and  to  the  leaf,  and  covered  along  the  exposed  portion 
by  a  white,  glistening,  viscid  substance. 

By  the  seventh  day  after  deposition  the  brown  head  of  the 
embryo  shows  distinctly  through  the  shell.  The  larva  hatch- 
es the  eighth  to  the  tenth  day,  being  less  than  two  millime- 
ters in  length,  of  a  dull  translucent  white  color,  with  a  large 
brown-black  head.  On  account  of  its  extremely  small  size, 
and  the  color  resembling  the  pale  bases  of  the  grass  stalks 
near  the  ground,  it  is  almost  impossible  to  find  them  even 
where  there  are  dozens  to  the  square  foot. — JFVoc.  Aead.  Nat, 
Sc.,  Si.  Louis,  May  8, 1876, 1111. 

STBUCrUBE  AND  DEVELOPMENT  OF  UITES. 

These  animals,  represented  by  the  cheese  and  itch  mite, 
are  exceedingly  numerous  in  species,  and  much  attention  has 
been  lately  paid  to  them,  judging  by  the  memoirs  published 
in  1876  by  French  and  German  authors.  Of  the  first  impor- 
tance is  an  elaborate  work  by  A.  L.  Donnadieu,  entitled 
^'Recherches  pour  servir  k  Phistoire  des  T^tranyques,"  pub- 
lished in  the  AnnaJUs  de  la  SociiU  Zitmienne  de  Jjyon,  with 
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twelve  plates.  The  intenial  anatomy  and  metamorphosis  are 
quite  fully  given,  paiticularly  the  different  modes  of  disposi- 
tion of  the  air-tubes  and  their  stigmata;  also  the  varying 
form  of  the  digestive  canal,  which  in  one  instance  {Tetrany- 
ehus  phimuComa)  sends  branches  even  to  the  extremities  of 
the  feet  and  the  palpi.  In  TroschePs  Archiv  there  are  sev- 
eral papera  of  less  importance  on  other  families  of  mites  by 
Dr.  Kramer.  

COLOBING  HATTEB  OF  THE  MUBEX  SHELL. 

MM.  de  Negri  state  that,  as  the  result  of  careful  investiga- 
tion into  the  coloring  matter  of  certain  moUusks,  the  Murex 
trunculua  contains  two  coloring  principles,  one  of  which  is  per- 
fectly equal  to  indigotine.  This  is  obtained  by  exposing  the 
coloring  principle  of  the  mollnsk  to  the  air  until  it  assumes 
a  violet  tint;  then  washing  it  with  crystalline  acetic  acid, 
which  dissolves  the  tint.  Water  is  then  added  to  the  acetic 
solution,  and  the  whole  shaken  up  with  chloroform,  which 
dissolves  the  purple.  The  chloroform  solution  leaves  behind, 
after  evaporation,  the  residue,  which  is  violet.  Washed  in 
ether,  this  is  deprived  of  the  red  principle  contained  in  it,  and 
the  remainder  is  redissolved  in  alcohol.  It  is  well  known 
that  the  ancients  preferred  the  secretion  of  the  Murex  bran- 
daria  to  that  of  the  3f.  trunculus.  It  is  found  that  the  secre- 
tions of  these  two  species  are  by  no  means  the  same,  and  that 
their  products  from  solution  are  different.  In  fact,  the  secre- 
tion of  iK  brandaris  is  photogenic ;  that  is  to  say,  it  does  not 
become  colored  by  the  deprivation  of  light,  while  that  of  Jf. 
irunetdtta  becomes  violet  by  contact  with  the  air.  In  refer- 
ence to  the  studies  of  the  coloring  matter  found  in  the  A. 
viridiSjthej  remark  that  they  have  found  chlorophyl  in  other 
moUusks,  identical  with  the  coloring  matter  of  vegetine. — 3 
jB,  December  23, 6 Y8.  

EIGHTH  BSPOBT  OF  THE    STATE   ENTOMOLOGIS^lC    OF  MISSOUBI. 

The  eighth  annual  report  on  the  noxious,  beneficial,  and 
other  insects  of  Missouri,  by  Charles  V.  Riley,  state  entomol- 
ogist, has  just  been  received,  and,  like  every  thing  from  this 
writer,  contains  much  matter  of  interest  to  agriculture  and 
entomology.  The  noxious  species  to  which  special  attention 
has  been  directed  in  this  report  are  the  Colorado  potato- 
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beetle,  the  canker-worm,  the  army-worm,  the  Rocky  MouDUtio 
locust,  and  the  grape-vine  phylloxera.  There  is  a  special  di- 
vision upon  innoxious  insects,  under  which  is  mentioned  the 
yucca-borer,  which,  according  to  Dr.  Riley,  is  the  only  batter- 
fly  the  larva  of  which  has  the  boring  habit.  Under  the  head 
of  the  Colorado  potato-beetle,  we  learn  that  it  has  become  ex- 
tremely abundant  in  the  East,  and  that  it  lately  swarmed  to  a 
remarkable  extent  on  Coney  Island ;  also,  that  a  sprinklbg  of 
Paris  green  continues  to  be  one  of  the  most  important  means 
of  pi*eventing  its  ravages.  From  the  experiments  of  Profess- 
ors Kenzie  and  M^Murtrie  it  is  shown  that,  contrary  to  the 
anticipations  of  some,  there  is  no-danger  to  be  apprehended 
to  the  soil  from  the  introduction  of  this  poison.  An  extended 
article  upon  the  Rocky  Mountain  locust  contains  the  comfort- 
ing assurance  to  the  fanners  of  Missouri  that  no  danger  need 
be  apprehended  from  it  during  the  year  1876.  In  regard  to 
the  grape-vine  phylloxera,  which  is  now  threatening  the  de- 
struction of  almost  the  entire  system  of  the  European  vine- 
yards, Professor  Riley  states  that  it  has  comparatively  little 
effect  on  the  American  vines,  and  that  the  demand  for  these 
for  exportation  to  Europe  far  exceeds  the  supply.  Numeroas 
well-executed  wood-cuts  add  greatly  to  the  interest  andTalue 
of  this  important  report.    

METAMOBPHOSIS   OF  THE  CKUSTACSA. 

From  a  study  of  the  larvsB  of  thirty-eight  genera  of  stalk- 
eyed  Crustacea,  Mr.  C.  Spence-Bate  has  become  convinced  of 
the  existence  of  a  unity  of  character  throughout  the  various 
forms  and  changes  of  Crustacea;  that  variety  in  form  is  never 
inconsistent  with  homological  truth ;  that  parts  suppressed 
or  rendered  abortive  for  want  of  use  are  never  absolutely 
lost,  and  may  be  reproduced  under  conditions  that  may  re- 
quire them.  The  eyes  of  those  Crustacea,  such  as  Alpheut^ 
that  inhabit  dark  places  are  reduced  in  power  according  to 
the  condition  of  their  habitat.  But  these  organs  are,  in  their 
larval  state,  as  well  developed,  if  not  more  so,  as  those  of  any 
species  whose  life  is  passed  in  the  bright  sunshine  of  the  8a^ 
face  of  the  ocean.  The  blind  Deidamia^  brought  from  the 
depth  of  four  miles  below  the  surface  of  the  Atlantic  by  the 
dredges  of  the  ChaUenger^  differs  in  no  respect  from  -ft^y* 
chdeSylAea  by  Heller  in  the  compai*atively  shallow  Adriatic 
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Sea.  In  the  blind  crawfish  from  the  Mammoth  Cave  of 
America,  and  the  sightless  Nephropa  of  Formosa,  the  organs 
of  vision  are  reduced  to  the  smallest  condition  consistent 
with  their  retention ;  and  in  the  Cirripedes  the  eyes  are  rep- 
resented by  their  nervous  apparatus  only.  No  NaypHus 
foi-m  occurred.  Mr.  Bate  believes  that  he  has  demonstrated 
that  the  thi*ee  pairs  of  motile  appendages  in  the  Nauplius 
form  of  larva  homologize  with  the  eyes  and  two  pairs  of  an- 
tennae, and  not  with  the  antennae  and  mandibles,  as  stated  by 
Frits  MUller,  Dohm,  and  others. — Annals  and  Magazine  of 
Natural  History^  August. 

INFLUENCES   OF  SZTEBNAL  AGBNCIBS  IN  ABTEUIA* 

Schmankiewitsch  announces  an  interesting  fact  in  regard  to 
the  variation  of  animal  species,  in  studying  the  Artemia  scUina 
from  the  salt  marshes  of  Odessa — a  crustacean  known  from 
its  power  of  resisting  the  influence  of  concentrated  brine. 
At  the  beginning  of  his  observations,  owing  to  the  rupture 
of  a  dike,  the  quantity  of  salt  in  the  ponds  was  quite  small, 
but  afler  repairing  the  concentration  proceeded  very  rapidly, 
and  what  began  as  a  typical  Artemia  salina  was  gradually 
modified  from  generation  to  generation,  so  that  in  a  few  years 
the  animal  lost  its  caudal  lobes,  and  then  presented  all  the 
specific  characters  of  a  second  species,  the  Artemia  mul- 
hausenii. 

In  an  inverse  experiment,  or  passing  from  a  greater  to  a 
less  degree  of  concentration,  the  Artemia  mulhausena  was 
made  to  return  to  the  form  of  ^.  salina.  In  further  illustra- 
tion of  this  subject,  the  author  gives  reasons  for  believing 
that  the  entire  genus  Artemia  is  only  a  degraded  form  of 
JBrancAipuSy  a  fresh-water  form,  changed  possibly  by  a  trans- 
fer to  a  s&line  medium. — 1 8  A^  January  9, 423. 

6TRAK6S  I80P0D  PA&ASXTBS  OF  THE   HEBHTT  GBAB. 

M.  Hesse  has  described  two  singular  parasites  belonging 
to  the  Isopod  CVtMtocea,  and  which  are  related  to  the  IdotSB- 
aus,  but  are  strangely  modified  by  their  parasitic  habits.  In 
one  form  {Pkurocrypta)  the  parasite  lives  under  the  carapace 
of  its  host^  while  in  the  other  (Athelgite)  the  dorsal  surface  is 
applied  interiorly  on  the  abdomen  of  the  crab,  and  its  gills 
are  exposed  on  this  part  of  its  body,  while  the  entire  ani- 
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mal  is  firmly  held  in  place  by  its  thoracic  teeU-^Annalea  des 
Sciences  NatttreUes^  July  15, 1876. 

HABITS   AND  ANATOHT   OF   A  N£BSID  WORM. 

The  habits,  but  more  particularly  the  anatomy,  of  Niereis 
virenSy  a  common  worm  found  between  tide  marks  on  the 
coast  of  New  England,  have  been  studied  by  Mr.  F.  M.  Turn- 
bull.  This  worm  grows  to  the  length  of  eighteen  inches  or 
more,  and  is  commonly  met  with  in  digging  clams.  It  is 
very  active  and  voracious,  feeding  on  other  worms,  but  over- 
looking its  own  immediate  relatives.  It  suddenly  thrusts  out 
its  proboscis  and  seizes  its  prey  with  the  two  powerful  javrs, 
then  withdrawing  the  proboscis,  the  jaws  closing  at  the  same 
time.  In  this  way  it  will  tear  large  pieces  from  the  body  of 
its  victim,  being  able  at  one  bite  to  cut  in  two  a  worm  of  its 
own  size.  The  tautog,  scup,  and  other  fishes  dig  them  out 
of  the  sand  and  devour  them  eagerly.  But  at  certain  times, 
especially  at  night,  they  leave  their  burrows,  and  swim  about 
like  eels  or  snakes,  in  large  numbers,  and  at  such  times  fall 
an  easy  prey  to  many  kinds  of  fishes.  This  habit  seems  to 
be  connected  with  the  season  of  reproduction.  Turnbull's 
account  of  the  anatomy  of  the  nervous  and  circnlatory  sys- 
tem gives  the  best  description  yet  published  in  this  country 
of  the  structure  of  these  worms,  scarcely  any  thing,  indeed, 
having  been  accomplished  in  this  direction  by  American  zo- 
otomists,— TVan*.  Gonn,  Academy ^  August. 


DIGESTION  IN  MYBIAPODS. 

In  an  elaborate  memoir  of  ninety-four  pages  in  quarto,  ac- 
companied by  three  well-filled  plates,  Professor  Plateau  de- 
scribes the  anatomy,  gross  and  minute,  of  the  Thousand-legs 
and  Centipedes  (Myriapoda)  of  Belgium,  and  the  phenomena 
of  digestion.  Myriapods  are  either  carnivorous  or  feed  on 
vegetable  matter.  The  Centipedes  {Chihpodd)  feed  on  liv- 
ing animals,  such  as  flies  and  mosquitoes,  as  in  the  case  of  the 
common  LUhobitta^  while  Cryptops  feed  on  earth-worms,  other 
myriapods  ( &eo^At7u«),  spiders,  and  larvse,  while  allied  forms 
devour  PodurcB.  They  hold  them  between  their  jaws,  and 
kill  them  by  the  poison  which  pours  into  the  double  wound 
produced  by  the  points  of  the  jaws.  The  effects  of  the  poi* 
son  of  the  LUhobitte  on  the  domestic  fly  are  almost  as  rapid  as 
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that  of  the  spider.  The  vegetable-feeding  forms  {ChUogna- 
tkes)  are  not  poisonous.  The  process  of  digestion  is  carried 
on  in  the  same  general  manner  as  in  insects,  the  organs  being 
constructed  on  the  same  plan.  Plateau  finds  that,  as  in  in- 
sects, the  digestive  liquid  of  My riapods  has  no  analogy  with 
the  gastric  juice  of  vertebrates  (its  acidity  in  lulus  excepted). 
It  does  not  curdle  milk,emulsionate  fat,  nor  in  the  carnivorous 
Myriapods  clearly  dissolve  albuminoid  mattera.  The  ma- 
terial dissolved,  salts,  sugar  (?),  substances  analogous  to  pep- 
tones, and  emulsioned  fats,  pass  by  osmose  directly  through 
the  thin  walls  of  the  stomach  (there  being  no  lacteals  as  in 
vertebrates),  the  surface  of  which  is  generally  enormous  in 
proportion  to  the  size  of  the  animal,  and  mixes  with  the  blood 
in  order  to  be  assimilated.  Plateau  uses  the  term  ^^  salivary 
glands''  for  the  glands  in  LUhobius  and  Himantarium  which 
empty  their  contents  into  the  mouth,  but  the  fluid  secreted 
by  them  is  not  like  that  of  other  insects  and  the  vertebrate 
animals,  which  has  the  propei-ty  of  transforming  starch  into 
sugar,  but  in  the  two  genera  of  Thousand-legs  mentioned  the 
fluid  is  colorless,  neutral,  or  distinctly  alkaline ;  nor  is  it  poi- 
flonoua — MkmoireB  Acad.  Roy.  Sc.  Bdgique^  1876. 

THE  ULBGE   HUMAN  FLUKE-WOBH. 

Dr.  Cobbold  thus  puts  in  a  pithy  way  the  liability  we  un- 
dergo of  becoming  infested  by  parasitic  worms :  ^*  Imitate 
the  Cossacks,  Burates,  and  Abyssinians  in  their  fondness  for 
raw  meat,  and  you  will  be  invaded  by  TmiioB;  or  imitate  the 
very  similar  habits  of  North  Greenlanders*  in  respect  of  fish, 
and  you  will  probably  enjoy  the  privilege  of  entertaining 
JBothnoeephali.  If  you  have  a  predilection  for  unfiltered  war 
er,  you  are  likely,  sooner  or  later,  to  play  the  r6le  of  host  to 
some  highly  irritating  nematode  guest;  or,  as  frequently 
happens  in  Iceland  and  Australia,  yon  will  be  particularly 
likely  to  contract  the  so-called  JSchinocoocua  disorder."  He 
thinks  that  it  remains  to  be  proved  that  shell-fish  are  alto- 
gether unconcerned  in  the  matter  of  human  helminthism,  yet 
he  believes  that  danger  from  this  source  is  limited  to  certain 
mollusca  living  in  eastern  waters.  About  thirty  years  ago 
Professor  Busk  discovered  fourteen  large  fiukes  in  the  duo- 
denum of  a  Lascar.  This  was  described  under  the  name  of 
IHstama  cmemm^  apd  it  was  not  again  met  with  until  1874, 
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from  two  missiODaries  who  had  lived  in  China  for  about 
foar  yeara.  In  all  probability  it  was  obtained  by  the  con- 
sumption either  of  fish  or  of  shell-fish.  An  illustration  of 
the  rarity  of  parasitic  worms  is  given  by  Dr.  Cobbold. 
Stq>hanurus  denteUus,  a  large  nematode  worm,  was  originally 
discovered  by  Natterer  at  Barra  do  Rio  Negro,  Brazil,  in 
1 834.  He  found  it  infesting  a  Chinese  variety  of  the  common 
hog.  It  was  shortly  afterward  described  and  figured  by 
Diesing.  Thirty-five  years  after  (1869),  Professor  Verrill 
described  what  he  very  naturally  supposed  to  be  a  new  ento- 
2oon  infesting  the  hogs  of  the  United  States,  under  the  name 
Sderottama  pinguicola.  *'  Specimens  of  these  worms,  how- 
ever, having  been  forwarded  to  me  by  Professor  Fletcher,  of 
Indianapolis,  I  at  once  saw  that  Yerriirs  8elero8tomata  were 
the  Stephanuri  of  Diesing  and  Natterer.  Subsequently  also 
I  detected  this  self-same  entozoon  in  a  batch  of  parasites  sent 
from  Australia.'' — Journal  of  the  LinnoBCtn  Sodeiy^  London. 

SMBBTOLOGY  OF  GASTB0P0D& 

Dr.  N.  Bobretzky,  of  Kiew,  to  whom  we  owe  invaluable 
works  on  the  developmental  histories  of  Asiacua^  jRalcBmon^ 
and  Oniscus^  has  recently  published  in  the  Archiv  fekr MicrO' 
scopischer  Anatomie  a  memoir  on  the  embryonic  development 
of  Gastropoda.  His  observations  relate  almost  exclusively  to 
the  marine  forms  of  Ndsaa^  NoUica^  and  Ikuius^  and  were  made 
in  Dr.  Dohrn's  zoological  station  at  Naples.  Six  plates  il- 
lustrate the  work,  which  is  remarkable  for  the  fact  that  the 
studies  of  which  it  gives  an  account  are  the  first  in  which  the 
method  of  cutting  sections  has  been  applied  to  the  examina- 
tion of  the  very  delicate  and  small  eggs  and  embryos  of 
Gastropod  Molluscs.  Dr.  Bobretzky  has  also  used  and  rec- 
ommends a  method  which  consists  in  hardening  the  embryo 
in  dilute  chromic  acid,  and  then  observing  it  under  the  mi- 
croscope as  an  opaque  object.  Professor  Ray  Lankester  gives 
an  account,  with  excellent  drawings,  of  the  development  of  a 
pond  snail,  Paludina  vivipara, —  Quar.  Journal  o/MkroaGop- 
ical  ScienceyOetoberjlS*I6.  

BBMARKABf.R  MODS   OF  DBVBLOPMBNT  IN  SALPA. 

Dn  W.  K.  Brooks  has  discovered  a  most  anomalous  mode 
of  development  in  the  tunicate  Salpa,  which,  it  ^ill  be  re- 
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meinbered,  exists  solitary  and  in  chains.  He  concludes  that 
the  solitary  Salpa  is  the  female,  and  produces  a  chain  of  males 
by  budding,  and  discharges  a  single  egg  into  the  body  of 
each  one  of  these  before  birth.  These  eggs  are  impregnated 
while  the  chain-salpaB  are  very  small  and  sexually  immature, 
and  develop  into  females  which  give  rise  to  males  by  bud- 
ding. After  the  foetus  has  been  discharged  from  the  body  of 
the  male,  the  latter  attains  its  full  size,  becomes  sexually  ma- 
ture, and  discharges  its  spermatic  fluid  into  the  water  to  gain 
access  to  the  eggs  earned  by  other  immature  chains.  It  is 
worthy  of  notice  that  although  Chamisso's  announcement  of 
the  occurrence  of  alternation  of  generations  among  animals  is 
thus  seen  to  have  been  drawn  from  the  study  of  animals  which 
do  not  present  an  instance  of  it,  this  mistake  has  been  of  the 
greatest  usefulness,  since  it  has  led  to  our  knowledge  of  the 
numerous  instances  of  true  alteraation  which  now  form  such 
a  large  and  important  chapter  of  zoological  science. 

The  relation  in  which  Salpa  stands  to  the  other  tunicates 
shows  also  that  no  abrupt  line  can  be  drawn  between  alter- 
nation and  ordinary  sexnal  reproduction,  but  that  they  ai*e 
difierent  forms  of  the  same  process.  On  another  occasion  he 
attempts  to  show  how  all  the  strange  peculiarities  of  Salpa 
receive  a  simple  explanation  npon  the  theory  that  Salpa  is 
the  descendant  of  an  ordinary  tunicate  which  has  been  mod- 
ified by  natural  selection. — Amer.  Natvrdliat^  November. 

STBPHAKOCEBOS   ON  SUBMEBGSD  PLANTS. 

Dr.  Pierce  has  observed  the  rotifer  known  as  the  Stephano- 
ceros  growing  on  submerged  plants  near  the  Schnylkill  River. 
It  had  not  been  previously  noticed  in  that  region.  Dr.  Pierce 
found  that  it  -fed  on  paramecia,  which  it  seized  by  the  ex- 
tremities of  its  horns,  and  passed  to  its  mouth  by  movements 
of  the  cilia  which  clothe  them  from  apex  to  base.  This  Ste- 
phanoceros  is  inclosed  for  much  of  its  length  in  an  inflexible 
sheath ;  but  at  stated  intervals  the  projected  portion  sepa- 
rates from  its  sheath,  and  swimming  to  another  locality  lo- 
cates itself  by  the  base.  This  Dr.  Pierce  observed  to  take 
place  several  times.  He  never  saw  any  foecal  discharges  from 
the  animal,  and  suggests  that  the  solid  case  is  formed  from 
them,  and  that  the  migration  of  the  Stephanoceros  is  due  to 
the  final  obstruction  of  this  means  of  deposit. 
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GATHEBINa   OF  EUPLECtEIXA. 

Among  the  most  beautifal  objects  in  the  way  of  natural 
cariosities  is  the  now  well-known  EupUcUUa^  or  Yenns^a 
flower-basket,  a  cylindrical  net-work  resembling  the  finest 
spun  glass  woven  together  in  open  meshes  of  wonderfnl  reg- 
ularity. The  Challenger^  dnring  her  exploration,  visited  the 
single  locality  whence  this  object  is  obtained,  off  the  island  of 
Mactan,  adjacent  to  Zebu  Island,  not  very  far  from  Manilla. 
The  following  account  of  the  method  of  collecting  it  is  given : 
"  We  had  no  sooner  landed  than  we  saw  the  sponges  about 
every  where,  and  we  had  no  difficulty  in  getting  a  couple  of 
fisherwomen  on  the  following  day  to  consent  to  guide  us  to 
the  spot  where  they  were  found.  The  Indians  came  to  us 
early  in  the  morning,  and  we  started  with  them  in  the  steam- 
launch  to  the  village,  about  six  miles  off,  where  they  lived. 
There  we  took  in  two  very  curious  and  ingeniously  contrived 
instruments,  with  which  they  bring  the  sponges  up.  Two 
long  strips  of  bamboo  meet  at  an  angle  of  forty-five  degrees, 
and  are  fixed  in  that  position  by  an  elaborate  system  of  stays 
of  bamboo,  which  are  attached  to  a  piece  of  wood  which  runs 
back  from  the  angle  between  the  two  arms  or  wings  of  the 
machine.  The  piece  of  wood  is  weighted  with  stones,  and  a 
line  is  attached  to  it,  so  that  the  machine  is  pulled  along  on 
the  bottom  with  the  angle  in  advance  and  the  two  wings 
sloping  backward,  one  on  either  side.  The  outer  edge  of 
each  of  the  bamboo  rods  is  armed  with  between  thirty  and 
forty  large  fish-hooks,  with  their  barbs  set  forward  toward 
the  angle.  The  regaderas^  as  the  Spaniards  call  them,  are 
found  at  a  depth  of  about  one  hundred  fathoms.  The  Indian 
lets  down  the  bamboo  arrangement  with  ^  strong  fine  line 
of  Manilla  hemp,  and  pulls  it  slowly  over  the  ground.  Every 
now  and  then  he  feels  a  slight  tug,  and  at  the  end  of  an  hoar 
or  so  he  pulls  it  in,  with  usually  from  five  to  ten  regaderas 
entangled  in  the  hooka  EupUeteUa  has  a  very  different  ap- 
pearance, under  these  circumstances,  from  the  cones  of  glassy 
net-work  in  the  British  Museum.  Its  silver  beard  is  clogged 
with  the  dark  gray  mud  in  which  it  lives,  buried  to  about 
one  third  of  its  height,  and  the  net-work  of  the  remainder  of 
the-  tube  is  covered  with  a  pall  of  yellowish  fleshy  matter, 
which  gives  it  a  heavier  look  and  greatly  diminishes  its  bean* 
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ty.  The  layer  of  flesh  is  not  so  thick,  however,  as  we  expect- 
ed, and  only  slightly  masks  the  form  of  even  the  detailed 
sculpture  of  the  sponge.  It  is  not  nearly  so  thick  and  spongy 
as  it  is  in  another  species  of  the  same  genus  which  we  dredged 
off  the  coast  of  Portugal." — 12  A. 

FBUSTULIA  SAXONICA. 

Dr.  Woodward,  U.  S.  A.,has  published  an  article  upon  the 
markings  of  Frustulia  aaxonica^  illustrated  by  copies  froni 
■photographs,  and  correcting  some  misstatements  and  misap* 
prehensions  in  a  previous  communication  by  Mr.  Hickie.  It 
will  be  read  with  interest  by  all  those  engaged  in  testing  ob- 
jectives  by  means  of  the  Diatomacece. — MontlUy  Microscop- 
ical Jowmal^  December^  1875. 

AULACODISCUS   OBEGOKUS. 

Dr.  Christopher  Johnson  gives  a  very  excellent  represen- 
tation of  Aidacodiscus  oregonua  with  two  centres,  and  he 
inclines  to  Yrolick's  opinion  that  this  and  other  similar 
monstrosities  are  an  evidence  of  the  action  of  an  excessive 
developmental  potency.  It  is  very  well  known  that  the  spo- 
rangial  frustule  is  sometimes,  in  cases  of  conjugation  of  the 
Diatomaceae,  the  result  of  a  differentiation  of  the  endochrome, 
or  internal  contents  of  a  single  parent  frustule ;  and  in  the 
gemmiparous  increase  the  division  always  occurs,  primarily, 
in  the  central  nucleus ;  in  either  case  it  would  not  be  diffi- 
cult to  account  for  an  occasional  monstrosity. — American 
Journal  of  Microscopy^  Jime^  1876. 


EOZOON  CANADENSE. 

Mr.  W.  S.Dallas  has  translated  Otto  Hahn's  "Micro-geo- 
logical Investigation  of  Eozoon  Canadense.^^  In  this  paper 
Hahn  comes  to  the  definite  conclusion  that  the  JEazoon  is  a 
myth  founded  on  a  mistaken  conclusion  as  to  the  micro-geo- 
logical character  of  certain  serpentines. — April,  1876. 

FU6ISP0BUM  SOLARIA. 

In  reference  to  this  fungus,  which  commonly  appears  on 
diseased  potatoes  in  company  with  Peronospora  infestans, 
Mr.W.  6.  Smith  states  that  the  resting  spores  are  about 
J  5^0  5  of  an  inch  in  diameter,  and  are  almost  always  accom- 
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panying  the  oospores  of  Perano^ora. — Gardener*s  Chron* 
icle,  1876.  

DIATOMS  IN  THE   CUTICLE   OF   WHEAT  STRAW. 

Articles  detailing  observations  of  Professor  P.  B.  Wilson, 
of  Baltimore,  have  appeared  in  several  scientific  journals  (as 
the  American  Jownial  of  Science  for  May,  1876),  in  which  it 
is  stated  that  diatomaceaB,  in  their  entire  state,  are  absorbed 
by  the  roots  of  plants,  and  make  part  of  the  silicious  cuticle 
of  wheat  straw ! 

This  assertion  has,  however,  been  promptly  met  by  several 
eminent  microscopists,  who  show  that  the  diatoms  in  the 
Richmond  earth  used  in  Professor  Wilson^s  experiment  are 
all  marine,  while  those  figured  and  described  by  him  as  found 
in  wheat  straw  are  of  fresh-water  forms,  and  probably  ad- 
hered to  the  straw  when  this  was  pressed  to  the  earth  of  the 
field.  

CLEANING  FORAMINIFBBA. 

Mr.  C.  J.  Muller  recommends,  for  the  purpose  of  cleaning 
foraminifera  of  the  chalk,  a  mixture  with  four  or  five  times 
its  bulk  of  well-washed  silver  sand ;  with  this,  in  a  proper 
vessel  and  sufficiency  of  water,  the  chalk-powder  is  to  be 
shaken,  say  for  ten  minutes,  and  after  a  few  minutes'  rest  the 
turbid  water  poured  off  The  operation  can  be  repeated 
until  the  water  is  clear.  The  sand  acts  as  a  gentle  rasp, 
removing  most  of  the  hard  granular  particles ;  and  the  fo* 
raminifera  are  finally  separated  by  gravity  from  the  sand. — 
Monthly  Microscopical  Jowmal^  May^  1876, 

BATHYBIUS. 

Professor  Wy ville  Thompson,  in  a  letter  to  Mr.  Huxley, 
says  that  the  best  eiforts  of  the  staff  of  the  Challenger  have 
failed  to  discover  Bathyhiua  in  a  fresh  condition ;  and  Pro- 
fessor Huxley  states  that  it  is  seriously  suspected  that  the 
thing  to  which  he  gave  this  name  is  little  more  than  sulphate 
of  lime  precipitated  in  a  flocculent  state  from  the  sea-water 
by  the  strong  alcohol.  It  is  much  more  likely  that  what 
Professor  Huxley  observed  was  tlie  gelatinous  secretion  of 
DiatomaceoB^ynhxcYi  is  produced  in  immense  abundance  in  the 
ocean  depths,  and  which  behaves,  under  chemical  reagents, 
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very  much  like  the  so-called  Bcahybivs.    The  letter  will  be 
found  in  Naturey  Augtiat  19, 1875. 

PBOFESSOB  T.  BUPEBT  JONES  ON  THE   FOBAMINIFEBA. 

Professor  T.  Rupei*t  Jones  has  published  a  paper  on  the 
variability  of  form  in  the  foraminifera,  especially  as  illus- 
trated in  the  Cristellarians.  The  systematic  grouping  at 
present  iu  greatest  favor  is  based  primarily  on  the  texture 
of  the  ^heWyporceUanouSy  hyaline^  or  sandy;  and,  secondarily, 
on  the  arrangements  of  the  segments  of  sarcode  and  the  form 
of  the  shell  chambers ;  and  the  author  considera  this  the  most 
natural  method  of  grouping  these  extremely  variable  forms. 
While  it  is  undoubtedly  true,  as  Professor  Williamson  sug- 
gested as  long  ago  as  1818,  '^  that  the  hard  shells  of  the  fo- 
raminifera  do  not  constitute  a  sufficiently  constant  and  im- 
portant element  in  their  organization  to  justify  our  trusting 
to  them  as  guides  in  the  discrimination  of  species''  (here  re- 
ferring to  form  rather  than  texture),  we  doubt  very  much 
whether  the  grouping  based  on  texture  can  be  any  better 
relied  upon.  In  the  paper  to  which  we  have  alluded.  Pro- 
fessor Jones,  who  is,  indeed,  the  highest  authority,  shows  the 
gradual  passage  of  these  groups  into  each  other;  and  he  states 
that  there  are  evidently  several  points  where  the  differentia- 
tion of  the  great  foraminiferal  groups  is  by  no  means  abso- 
lute, and  that  there  are  some  general  featui*es  of  resemblance 
between  all  the  three  great  groups  in  the  style  of  growth 
and  arrangement  of  the  segments,  and  occasionally  still  more 
binding  links.  Certainly  any  system  of  classification  that 
will  do  away  with  the  unlimited  multiplication  of  quasi-spe- 
cific names,  linked  together  by  pseudo-generic  titles,  which 
can  only  weary  the  catalogue-maker  and  throw  obstacles  in 
the  way  of  the  systematist,  should  be  accepted  with  thank- 
fulness ;  but  there  is  yet  very  much  improvement  to  be  made 
upon  the  system  proposed  by  Messrs.  Jones,  Parker,  and 
Brady,  and  we  doubt,  after  all,  whether  form,  with  all  proper 
allowance  for  possible  variations  from  a  normal  type,  is  not 
at  present  as  safe  a  basis  for  classification  as  shell  structure. 
Thus  the  two  otherwise  undistinguishable  genera,  Comuapira 
and  Trochammina  (as  represented  by  T.  incerta)^  are  sepa- 
rated by  the  latter  method,  yet  we  are  quite  certain,  from 
specimens  obtained  from  soundings  in  the  Bay  of  Campeche 
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by  the  United  States  steamship  Fortune^  that  they  pass  in* 
sensibly  into  each  other;  certainly  they  are  nowise  to  be  dis- 
tinguished in  form. — Monthly  Microscop.  Jour.^  Feb.^  18V6. 

BSCLAMATION  BY   DB.  CABPBNTBB, 

In  consequence  of  the  publication  by  Dr.  Bessels,  in  the 
Jimaische  Zeitschrift  (vol.  ix.),  of  a  description  of  the  animal 
and  test  of  Astrorhiza  as  a  new  genus,  Dr.  Carpenter  pub- 
lishes an  extract  from  a  paper  ^'  On  the  Khizopodal  Fauna  of 
the  Deep  Sea,"  presented  to  the  Royal  Society  June  1 Y,  1869, 
in  which  he  describes  this  genus,  which  was  ^I'st  constituted 
by  Dr.  Sandahl  in  1847,  and  has  subsequently  been  considered 
as  new  by  Bessels  under  the  name  Haeckelina,  —  Quarterly 
Journal  of  Microscopical  Science^  May^  1876. 

PBOFESSOB  HUXLEY   ON  DSEP-6BA  SOUNDINGS. 

In  a  speech  at  the  dinner  lately  given  to  the  ChaUengei's 
staff,  Mr.  Huxley  stated  that  the  large  areas  of  the  sea-bot- 
tom covered  with  a  kind  of  chalk,  shells  of  minute  creatures, 
have  been  proved  beyond  question  remains  of  organisms 
which  live  at  the  surface,  and  not  at  the  bottom — ^in  fact,  all 
living  within  one  hundred  fathoms  of  the  surface.  This  con- 
clusion is  somewhat  too  sweeping.  There  is  not  the  least 
doubt  of  the  existence  of  living  foraminiferae  at  much  great- 
er depths;  though  indeed  there  may  be  myriads  of  free 
swimming  forms,  whose  "  cast-off  clothes,"  as  Mr.  Hnxley 
terms  them,  may  aid  in  making  the  deposit.  At  vast  depths 
— from  3000  to  4000  fathoms — the  red  clay  is  full  of  polycys- 
tinal  minute  sponges,  and  organisms  with  silicious  skeletons. 
And  even  from  some  of  these  depths,  where  the  abundance 
of  carbonic  acid  in  solution  dissolves  the  carbonate  of  lime, 
some  foraminiferal  forms,  with  sandy  tests,  are  living.  The 
origin  of  this  red  clay — rich  in  iron  and  with  nodules  of  man- 
ganese— is  difficult  to  be  explained.  So  marked  is  the  char- 
acter, that  one  after  a  little  practice  can  almost  judge  of  the 
depth  by  the  color  of  the  sounding.  Many  of  the  soundings 
of  the  Tuscarora^  and  some  of  them  from  very  great  depths, 
consisted  entirely  of  diatom  ooze,  and  the  same  was  ob- 
served in  the  soundings  of  the  ChaUeiiger.  In  the  speech 
alluded  to,  Mr.  Huxley  suggests  that  the  red  clay  may  be 
decomposed  pumice-stone,  vomited  out  by  volcanoes,  or  pos- 
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sibly  may  Bave  something  to  do  with  that  meteoric  dust 
which  is  being  continually  i-ained  upon  ns  from  the  spaces 
of  the  universe. — 12  A^Jvly  13, 1876. 

CSPHALOSIPHON   AND   A  NEW  INFUSOJEUAN. 

Dr.  C.  T.  Hudson  concludes  that  the  Cephalosip/ion  is  a 
genuine  Melicertan,  forming  its  tube  from  early  youth,  and 
is  not  a  temporarily  incased  Philodine^  as  had  been  supposed 
from  having  only  one  antenna.  The  new  infusorian  is  named 
Archimedea  remex,  so  called  from  its  frequently  assumed 
corkscraw  shape,  and  from  its  rows  of  cilia  used  as  banks  of 
oaiu  The  full-grown  Archimeoka  is  about  one  ninetieth  of 
an  inch  in  length,  with  a  tube  of  one  twenty-fifth  of  an  inch, 
more  or  less,  in  length.  It  was  found  attached  to  Anacha' 
m  alsin(i8trum.  The  tubes  are  exceedingly  slender,  and 
readily  deserted  upon  the  least  disturbance.  They  are,  of 
eonrae,  far  too  long  for  its  inhabitant,  which,  as  a  rule,  lives 
in  the  top  of  it,  though  occasionally  it  backs  down  near* 
ly  to  the  bottom. — Monthly  Microscopical  Journal^  October^ 
187o. 

THE  FBS8H-WATEB  SHIZOPODS. 

A  large  number  of  contributions  to  our  knowledge  of 
"  Fresh- water  Rhizopoda"  have  recently  appeared  in  the 
Archiv  fUr  Mikroseopische  Anatomies  and  we  condense  the 
following  from  a  very  complete  risum^  by  Mr.  William 
Archer,  who  has  long  been  known  as  an  indefatigable  stu- 
dent of  these  lively  organisms.  As  for  the  name  JRhizopoda^ 
taken  from  the  resemblance  of  the  pseudopodia  to  the  roots 
of  a  tree,  it  is  manifestly  inapplicable  to  the  broad-lobed 
processes  of.  a  Difflugia  or  ArceUa^  and  quite  so  to  the  flow 
and  current  of  the  body  of  an  Amoeba^  or  the  rotating  mo- 
tion of  a  Syalodiscus*  Hertwig  and  Lisser  have  proposed 
the  name  Sarcodina  (Sarcode  organisms),  with  a  division 
into  two  groups,  Monothalamia  and  JBIsUozoa,  and  Mr. 
Archer's  resumij  so  far  as  published,  relates  principally  to 
the  latter. 

The  Ithizopods  in  question  have  been  termed  "Fresh- 
water Radiolariay  Haeckel  calls  them  Hdiozoaj  consider- 
ing them  as  unicellular  organisms,  all  the  true  (marine)  Ma- 
diolaria  being  multicellular,  and,  again,  as  not  possessing  a 
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"central  capsule^'*  or  structare  homologous  thereto;  the 
rounded  bodies  seen  in  their  sarcode,  and  sometimes  re- 
garded as  a  central  capsule,  are  not  to  be  interpreted  as  sach ; 
nor  do  they  possess  structui*es  homologous  to  the  ^'  yellow 
cells  of  the  Radiolariay  This  is  also  the  view  of  Drs.  Hert- 
wig  and  Lisser,  in  their  memoir  in  Schulte's  Archives^  1874, 
Supp.^  and  in  the  main  of  Mr.  Archer.  Still,  as  we  know- 
nothing,  or  at  least  very  little,  of  the  developmental  history 
of  the  two  classes,  it  is  possible  that  an  affinity  between 
Radiclaria  and  Heliozoa  may  be  demonstrable — demon- 
strated at  present  it  is  not.  The  HeHozoa^  then,  are  an  inde- 
pendent class  of  unicellular  (though  sometimes,  rarely,  multo- 
nucleated)  organisms.  Their  fundamental  form  a  sphere,  a 
very  few  fixed  by  a  stipes.  The  protoplasm,  of  which  alone 
the  soft  part  of  the  body  is  wholly  composed,  is  differenti- 
ated into  an  endosarc  and  ectosarc,  more  or  less  pronounced. 
In  the  endosarc  constantly  lie  the  nuclei ;  if  the  nucleus  (as 
mostly)  is  simple,  it  is  more  or  less  excentric ;  if  there  be 
numerous  nuclei,  they  are  irregularly  scattered.  The  ecto- 
sarc is  characterized  by  the  possession  of  contractile  vacn- 
oles  (not  yet  demonstrable  in  all  species).  The  pseudopo- 
dia,  serving  both  for  the  capture  of  nutriment  and  for  loco- 
motion, are  thin  and  filiform,  originating  all  around  the 
superficies  of  the  globular  body ;  sometimes  homogeneoas, 
and  sometimes  granules  pass  along  them  slowly  up  and 
down.  In  many  of  the  Hdiozoa  is  an  extremely  delicate 
axis,  passing  down  the  pseudopodium  to  the  endosarc  as  a 
strengthening  apparatus,  but  not  at  all  homologous  with  the 
spines  of  the  AcanthometHday  as  Greef  has  suggested.  In ' 
the  paper  we  have  alluded  to,  Mr.  Archer  considers  the  two 
genera  of  the  Heliozoa  Askelataj  Actinophrys  and  AcHno- 
sphcBnum,  The  resemblance  between  these  is  considerable, 
but  in  the  former  the  nucleus  is  always  single,  in  the  latter 
there  are  numerous  nuclei;  in  the  latter  the  two  regions, 
both  alveolar,  are  distinctly  marked,  in  the  former  the  endo- 
sarc is  homogeneous,  passing  by  degrees  into  the  vacuolar 
ectosarc. —  Quart,  Jour.  ofMic,  Science^  Jidyj  1876. 
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TREE  GROWTH  AND  THE  PBESSURB  OF  THE  BARK. 

The  influence  of  the  pressure  of  the  bark  upon  the  struct- 
ure of  the  annual  layers  of  woody  fibre  has  formed  the  sub- 
ject of  an  excellent  memoir  by  De  Vries,  who  states  that 
while  the  classic  work  of  Nordbinger  {Der  Holzring^  etc., 
1870)  gives  a  complete  risumi  of  our  knowledge  with  re- 
spect to  the  connection  between  the  thickness  of  the  an- 
nual layers  and  the  pressure  of  the  bark,  yet,  on  the  other 
hand,  the  phenomena  connected  with  longitudinal  incisions 
still  remain  to  be  considered ;  and  he  has  made  a  long  series 
of  experiments  at  the  Botanical  Gardens  at  Amsterdam,  in 
which  he  first  has  diminished  artificially  the  pressure  of  the 
bark  by  longitudinal  incisions ;  and,  second,  has  increased 
the  pressure  artificially  by  enveloping  the  tree  with  a  tight 
cord.  He  has  been  able  to  demonstrate,  firet,  that  the  radial 
diameter  of  the  woody  fibres  depends  upon  the  pressure  ex- 
erted by  the  bark  during  their  formation ;  the  greater  the 
pressure  the  smaller  the  radii  of  the  fibre.  Second,  the 
number  and  the  size  of  the  vessels  which  exist  in  any 
woody  shell  depends  upon  the  pressure  exerted  by  the 
bark  during  the  formation  of  the  shell :  to  a  greater  press- 
ure corresponds  a  smaller  number  and  a  smaller  diameter  of 
the  vessels. — 1 E^  XI.,  1.    

THE   ELM  OF  BOSTON  COMMON. 

In  the  Ti-ansactions  of  the  Massachusetts  Horticultural  So- 
ciety for  the  year  1876,  some  interesting  remarks  aro  pub- 
lished, made  on  the  occasion  of  the  prostration  by  a  gale  of 
the  ancient  elm  on  Boston  Common,  which  event  occurred 
on  the  15tli  of  February.  Mr.  Hovey  stated  that  one  of  the 
only  two  living  seedlings  of  the  Charter  Oak,  and  which  was 
now  forty  years  old,  was  at  present  standing  on  his  own 
grounds  at  Cambridge.  Mr.  Wilder  suggests  that  a  young 
tree  growing  very  near  the  roots  of  the  great  elm  was  prob- 
ably either  a  seedling  or  a  sucker,  and  should  be  planted  on 
this  centennial  year  as  a  successor  to  the  old  tree.     Mr. 
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Cruicksbank  stated  that  during  the  week  when  the  Charter 
Oak  at  Hartford  was  prostrated,  a  similar  event  occurred  to 
an  oak  in  Scotland  under  which  the  Scottish  hero,  Sir  Will- 
iam Wallace,  had  once  taken  refuge.  The  Rev.  Dr.  Muzzy 
stated  that  the  loss  of  old  trees  touches  our  patriotism,  and 
that  the  Washington  Elm  at  Cambridge  was  even  more 
precious  than  the  old  elm  on  the  Common.  A  number  of 
remarks  were  made  as  to  the  importance  of  caring  for  old 
trees  by  cutting  off  long,  dying  limbs  and  encouraging  the 
vigorous  buds. — Transactions  Massachusetts  MoriicuUwrai 
Society,  1876,  84.  

ON  THB  ACCLIMATIZATION   OF  PULNTS. 

Mr.  G.  F.  Waters,  in  making  some  general  remarks  on  ae^ 
climatizing  plants,  states  that  in  Waterville,  Maine,  he  had 
developed  a  variety  of  the  s wee t*corn,  which  had  been  grown 
in  a  rich  soil,  having  a  southeast  exposure,  abundantly  shel- 
tered from  the  north  winds.  In  successive  years  its  time  of 
ripening  was,  at  £i*8t,  the  middle  of  October,  next  the  middle 
of  September,  next  the  middle  of  July,  and  the  fourth  year 
the  first  of  August.  In  ^ye  years  it  had,  therefore,  shortened 
the  period  of  growth  from  four  and  a  half  months  to  less 
than  two  and  a  quarter  months,  and  it  had  frequently  been 
gathered  for  the  table  in  sixty  days  from  planting,  while  the 
ears  had  shrunk  from  sixteen  to  eight  rows  of  kernels. 

In  some  experiments  on  potatoes,  the  freezing  of  the  tubers 
before  they  were  dug,  according  to  his  experience,  seemed  to 
shorten  the  period  required  for  the  maturity  of  the  next.gen* 
eratiou.     He  therefore  formulates  a  theory  as  follows:  If  to 
the  sun's  influence  there  be  added  that  of  the  autumn's  frosts, 
checking  maturation,  and  holding  the  food  elements  of  the 
embryo  where  they  are  best  fitted  to  be  taken  up  in  the 
spring,  then  we  shall  have  seeds  which  will  germinate  still 
earlier,  and  as  their  plants  will  be  longer  under  the  accelerat- 
ing influence  of  the  increasing  heat  and  light  of  the  rays  of 
the  sun,  they  will  show  better  development  than  their  pro* 
genitors.    From  the  discussion  ensuing  on  the  i*eadiog  of 
Mr.  WateiV  paper,  we  gather  that  the  general  experience  of 
the  members  of  the  society  was  not  wholly  favorable  to  Mr. 
Waters'  theory;  Mr.Hovey  and  Mr.  Wilder  had  both  of 
them  but  little  faith  in  our  ability  to  acclimate  plants  indig- 
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eDons  to  a  very  different  climate. — Transactions  Massachur 
setts  SarticuUural  Society^  1876,  70. 

AN  AGED   OAK. 

Mr.  Amyot  gives  a  Tery  interesting  account  of  the  Win^ 
farthing  Oak.  He  states  that  at  the  time  of  the  Norman 
Conquest  a  forest  oocnpied  the  spot  now  known  as  Winfar- 
thing ;  and  in  the  reign  of  Henry  lU.  a  large  park,  well  stock- 
ed with  deer,  covered  the  spot  The  old  oak  is  said  to  have 
been  called  *'an  old  oak"  in  the  time  of  William  the  Con- 
queror. Nor  does  this  seem  incredible,  if  we  compare  the 
measurements  still  extant  with  regard  to  it.  The  tree  was 
first  measured  by  Mr.  Marsham  in  1744,  when  its  circumfer- 
ence was  thirty-eight  feet  and  seven  inches.  Its  present  cir- 
cumference being  forty  feet,  shows  it  to  have  increased  seven- 
teen inches  in  one  hundred  and  thirty  years.  In  1820  the 
circumference  of  the  tree  at  the  middle  part  of  its  trunk  is 
stated  to  have  been  forty  feet  The  best  estimates  that  can 
be  made  of  its  age  are  based  upon  the  average  growth  of 
oak-trees  in  that  neighborhood,  and  show  that  it  can  not  be 
less  than  fifteen  hundred  years  old. —  Trans.  Norfolk  and 
Nbrwicli  Nat.  Soc.,  H.,  12. 


WAIT  MATTER  ON  BEECH  BARK. 

A  green  felty  mass,  formed  on  the  bark  of  beech -trees, 
doubtless  through. the  agency  of  some  insect,  was  investi- 
gated by  Flllckinger  and  A.  Eopp.  It  had  a  greasy  feel,  and 
under  the  microscope  exhibited  thin  cylindrical,  bent,  and. 
twisted  fibres,  which  readily  broke  up  into  smaller  pieces. 
A  small  quantity  of  other  undeterminable  substances  accom- 
panying it  gave  no  clew  to  its  origin.  Water  had  but  little 
effect  upon  it,  and  the  extract  was  tasteless,  and  without  re- 
action on  litmus.  The  wax  extracted  from  the  crude  ma- 
terial with  boiling  bisulphide  of  carbon,  and  purified  by  re- 
peated crystallizations  out  of  its  solution  in  the  bisulphide, 
formed  white  scales,  which  fused  at  178"^  to  180^  Neither 
its  analysis  nor  its  reactions  indicated  identity  with  Chinese 
wax,  (Pe-la)-cerotyl-cerotate,  but  its  composition  seemed  to 
be  that  of  cerotic  acid,  obtainable  from  Chinese  wax,  al- 
though the  acid  reaction  of  the  solution  of  cerotic  acid  was 
wanting. — 18  (7,  /September  1, 1875, 648. 
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THE  SIZE   OF  FAMOUS   OAKS. 

The  following  table,  compiled  from  data  given  by  Amyot, 
will  be  of  interest  to  some.  It  purports  to  give  the  approxi- 
mate, or,  if  possible,  the  exact  age,  and  the  dimensions  of 
some  of  the  famous  and  larger  oak-trees  in  England : 

The  Winfarthing  Oak;  circumference,  40  feet;  age,  1500 
years. 

The  smaller  Winfarthing  Oak;  circumference,  30  feet. 

The  St  Edmund's  Oak,  at  Hoxne,  to  which  King  Edmund 
was  bound  by  the  Danes  in  870,  and  pierced  by  their  arrows; 
circumference,  18  feet. 

The  twelve  oaks  at  Brome  Hall,  near  Diss ;  circumference 
varying  fi\>m  11  feet  down  to  H  feet,  the  average  being  9 
feet  and  2  inches.  They  are  all  uniformly  of  the  same  age, 
125  years. 

Go wper's  Oak ;  circumference,  47  feet ;  age,  over  1500  years. 

Cowthorpe  Oak;  circumference,  48  feet;  age,  1600  yeara^ 

Leddin  Oak;  circumference,  30i^feet;  age  unknown.  ^'Too 
old  for  naval  timber"  in  Cromwell's  time. 

King's  Oak  at  Windsor;  circumference,  26  feet ;  age  about 
1000  years.     "  Favorite  tree  with  William  the  Conqueror." 

Flitton  Oak ;  circumference,  33  feet ;  age,  1000  years. 

Swilear  Lawn  Oak ;  circumference  in  1830  was  19  feet;  at 
present  21  feet  4  inches.  ^' Known  to  have  been  a  large  tree 
600  years  ago."    Age,  1000  yeara  or  more. 

Bentley  Oak ;  circumference  in  1750,  34  feet^-^TVans.  Ifbr" 
folk  and  Norwich  Nat.  Soc.^  II.,  11. 

OAKS   OF  THE   UNITED  STATES. 

According  to  Dr.  George  Engelmann  {vide  Transactions  of 
Academy  of  Science,  St.  Louis,  vol.  iii..  No.  3),  the  oaks  arrange 
themselves  into  two  great  groups,  the  White  oaks  and  the 
Black  oaks. 

^'  The  White  oaks  are  characterized  by  paler,  often  scaly, 
bark,  tougher  and  denser  wood,  and  sessile  \or  snbsessiie 
stigmas,  and  bear  the  abortive  ovules  at  the  base,  or  rarely 
on  the  side  of  the  perfect  seed.  Besides  this,  the  leaves  and 
their  lobes  or  teeth  are  obtuse,  never  bristle-pointed,  though 
sometimes  spinous-tipped ;  their  stamens  are  more  numerous 
the  scales  of  the  cup  more  or  less  knobby  at  base,  the  inner 
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8ur&oe  of  the  nat  glabrous  or  (rarely)  pubescent ;  the  fruit 
generally  matures  in  the  first  year. 

**The  Black  oaks  have  dark,  fniTo wed  bark,  brittle  and  por- 
ous wood,  styles  long,  and  spreading  or  recurved,  abortive 
ovules  always  near  the  tip  of  the  perfect  seed.  The  leaves 
and  their  lobes  are  bristle-pointed,  at  least  in  youth ;  lobes 
and  teeth  acute;  teeth  sometimes  spinous.  Their  stamens 
are  usually  less  numerous,  the  scales  of  their  cup  membrana- 
ceous, the  inner  surface  of  their  nut  always  tomentose;  the 
fruit  generally  matures  in  the  second  year.'* 

HBTBBOMOBPHISM  IS  EPIQiBA. 

Fruit  is  seldom  met  with  in  £^ig€Ba  r^pena^  or  common 
Mayflower.  In  the  American  Journal  of  Scienee  Trofcssor 
Asa  Gray  calls  attention  to  the  heteromorphio  states  of  the 
flowers  as  follows : 

"  There  are  four  kinds  of  flowera :  the^ra^,  with  long  stylo 
and  perfect  stigma ;  the  second^  with  perfect  stigma  likewise, 
but  shorter  style.  Both  have  more  or  less  abortive  anthers 
lower  than  the  stigmas.  These  two  forms  amounted  together 
to  less  than  twenty  per  cent,  of  a  large  number  of  specimens 
from  one  locality  in  Maine.  In  the  third  form,  with  longer 
style  than  No.  1,  but  imperfect  stigma,  the  anthers  abound 
with  pollen,  and  are  dehiscent  at  or  a  little  before  the  open- 
ing of  the  corolla.  The  fourth  has  a  shorter  style,  with  the 
imperfect  stigma  as  low  as  the  base  of  the  five  longer  anthers, 
otherwise  as  in  No.  3.  The  flowers  oitEpigaia  may  therefore 
be  classified  into  two  kinds,  each  with  two  modifications : 
the  two  main  kinds  characterized  by  the  nature  and  perfec- 
tion of  the  stigma,  along  with  more  or  less  abortion  of  the 
stamens;  their  modifications  by  the  length  of  the  style. 
,  The  first  is  leading  to  diOBcism,  the  second  points  to  dimor- 
phism, a  singular  fact  among  ErieacecBy  which  usually  secure 
intercrossing  by  dichogamy,  i.  €.,  by  developing  the  anthers 
before  or  after  the  stigma." 

GROUPING  OF  ZOOSPORES  IN  WATER. 

When  zoospores  are  swimming  about  in  water,  they  fre- 
quently collect  in  masses  of  different  shapes,  but  generally 
of  some  symmetrical  form.  This  was  supposed  to  be  owing 
to  the  action  of  the  light ;  but  Sachs  shows  that  it  has  nothing 
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to  do  with  the  influence  of  light,  but  is  dependent  on  carrento 
in  the  water  caused  by  differences  of  temperature  in  different 
parts  of  the  fluid.  He  was  able  to  produce  similar  figores 
by  making  an  emulsion  of  oil,  colored  red  with  henna,  with  a 
mixture  of  alcohol  and  water.  Sachs  divides  the  figures 
formed  into  two  classes,  the  polarized  and  the  concentric 
The  former  are  formed  when  the  opposite  sides  of  the  vessel 
containing  the  emulsion  are  unequally  heated;  the  latter 
when  the  temperature  is  uniform.  The  fact  that  microzo- 
ospores  appear  to  collect  on  the  side  of  the  vessel  containiDg 
them  which  is  toward  the  light,  and  the  macrozoospores 
toward  the  dark  side,  is  accounted  for  by  Sachs  by  the  &ct 
that  the  maerozoosporas,  beiog  heavier  than  the  microzo- 
ospores,  sink  to  the  bottom,  and  consequently,  iqasmuch  as 
the  current  on  the  surface  of  a  fluid  and  that  on  the  bottom 
are  in  opposite  directions,  they  would  be  carried  in  the  op- 
posite direction  from  the  miorozoospores,  which  are  near  the 
surface.  

AX  INTOXICATINQ  GRASS. 

"Besides  the  *Dt*onk'  grass,  «.  «.,  Drunk  Grass,  of  the 
Dutch  colonists  in  South  Africa,  it  now  appears  that  there  is 
in  Mongolia  another  plant  with  a  coiTespondin^  native  name 
and  similar  propeities.  It  proves  to  be  a  new  species  of 
Stipa^  brought  from  the  Alachan  Mountains  by  a  Roman 
Catholic  missionary,  whose  horses  were  disabled  by  its  inebri- 
ating properties.  The  wandering  Mongols  of  the  region  ara 
familiar  with  this  grass,  and  use  vinegar  as  an  antidote."— 
American  Journal  of  Science. 

SEI^-BUBTING  6SED8. 

The  essential  points  of  structure  common  to  all  self-burying 
seeds  are:  (1)  A  sharp  point  more  or  less  covered  with  re- 
flexed  hairs ;  (2)  a  strong'  woody  awn,  bent  sharply  at  one 
point,  so  as  to  be  divided  into  a  lower  vertical  and  an  upper 
more  or  less  horizontal  part,  the  vertical  part  being  strongly 
twisted  on  its  own  axis  (or  forming  a  helix,  as  in  the  Gerani- 
acese).  The  hygroscopic  phenomena  exhibited  by  all  the  seeds 
are:  (1)  On  being  wetted  the  veitical  part  of  the  awn  untwists, 
and  causes  the  straight  horizontal  part  to  revolve  and  de- 
scribe a  circle  in  a  horizontal  plane ;  the  angle  between  the 
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vertical  and  horizontal  parts  also  gradually  disappears,  and 
the  awn  becomes  straight ;  (2)  as  the  awn  becomes  dry  again, 
the  movements  just  described  are  reversed,  the  angular  bend 
and  the  torsion  of  the  lower  part  of  the  awn  appearing. 
What  special  advantage  it  may  be  to  a  plant  that  its  seeds 
should  be  buried  is  uncertain ;  in  the  case  of  Stipa,  at  least, 
it  seems  to  have  no  connection  with  germination ;  it  is  con- 
jectured that  it  may  serve  as  a  protection  against  graminiv* 
orous  hivdSyete.^-'JfcUuralisijJunej  1876. 

DOSS  THS  AGB  OF  A  TBEE  DiTFLUBNCB  THE  TIME  OF  LEAFING? 

M.  Alph.  de  CandoUe  caused  observations  to  be  made  in 
the  botanical  gardens  of  Paris  and  Pisa  to  settle  this  point. 
Unfortunately,  however,  the  results  were  negative.  M.  De 
Candolle  refers  to  one  case  in  which  the  date  of  coming  into 
leaf  of  a  horse-chestnut  tree  has  been  carefully  recorded  for 
8ixty*eight  years,  and  another  for  fifty-seven  years ;  both  at 
€(eneva.  Of  course  any  differences  due  to  age  would  be 
small  in  comparison  with  those  due  to  climate,  yet  they  might 
be  expected  to  be  sensible  in  the  long  series  of  years  if  age 
really  made  any  difference.  But  the  figures  do  not  bring  to 
view  any  tendency  to  either  earlier  or  later  leafing  with  the  ad- 
vance of  years. — Archives  des  Sciences  de  la  Bibl.  UhiverseUe. 

FLOATING  SEEDS. 

There  is  a  considerable  number  of  seeds  with  a  specific  gravi* 
ity  less  than  that  of  water,  some  as  low  as  0.75.  Van  Tieghem 
finds  that  this  is  due  to  different  causes.  More  commonly 
the  seed  owes  its  lightness  to  its  coats,  either  by  a  separation 
between  the  two  in  drying,  or  between  the  inner  and  the  ker- 
nel, leaving  an  air-space,  or  by  a  loose  cellular  structure  of 
.the  coat.  Sometimes,  as  in  castor-oil  seeds,  the  integument 
is  heavier  than  water,  but  the  kernel  is  so  much  lighter  as  to 
float  the  seed.  This  comes  from  a  separation  of  the  two  co^ 
tyledons  during  the  natural  desiccation,  leaving  a  consider- 
able cavity  filled  with  air. — American  Journal  of  Science. 

BAPID  GEBMINATION. 

Most  gardeners  have  either  heard  or  read  of,  if  not  seen, 
the  singular  rose  of  Jericho,  Anastatica  hierochuntina.  The 
plant  belongs  to  the  Crucifei*83,  and  is  a  dwaif  radiately 
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branched  annual,  inhabiting  the  sandy  wastes  of  North  Africa 
and  Syria.  We  may  repeat  here  that  when  the  individoal 
plant  lias  fulfilled  its  mission — ^that  is  to  say,  produced  flow- 
ers— and  when  the  seed  is  in  course  of  ripening,  the  leaves 
decay  and  fall  ofiE^  and  the  branches  curve  inward,  forming  a 
ball  of  the  entire  plant.  After  this  it  soon  becomes  detacbsd 
from  the  soil,  and  is  blown  hither  and  thither  with  the  mov- 
ing sands. 

During  this  time  the  seed-vessels  remain  closed,  bnt  the 
first  rain  causes  the  branches  to  unfold  and  the  seed-pods  to 
open.  Now  it  is  obvious  that  the  most  favorable  condition 
for  the  continued  reproduction  of  an  annual  plant  in  the 
shifting  sands  of  the  desert  must  be  quick  germination  and 
growth  and  a  kind  of  locomotion.  The  strange  prickly, 
almost  or  quite' leafless  shrubs  and  undershrubs  characteristic 
of  the  desert  flora  retain  their  vitality  for  years,  alternately 
buried  beneath  the  sand  and  exposed  to  the  influences  of  the 
sun  and  air;  but  an  annual  plant  would  probably  soon  become 
extinct  under  the  same  conditions.  According  to  a  writer  in 
the  Gartenflara^  seeds  of  the  AnastaHca  hierochuntina^  sowed 
about  five  o'clock  in  the  afternoon,  had  germinated  by  one 
o'clock  the  following  day,  and  their  rootlets  bad  already 
pierced  the  soil.  These  seeds  wero  taken  from  a  plant  pur- 
chased at  the  Vienna  Exhibition,  and  twelve  out  of  fifteen 
germinated  in  the  time  mentioned  in  a  pot  covered  over  with 
a  saucer,  and  standing  in  an  ordinary  living-room.  This,  like 
the  germination  of  the  seeds  of  the  mangroves  on  the  trees, 
seems  to  be  a  special  provision  for  the  perpetuation  of  the 
species. — 18  A^  8qf>tember  15, 1876, 11. 

A  NEW  NOXIOUS  WSSP. 

Of  late  years,  among  other  noxious  weeds  at  the  South, 
one  has  appeared  in  great  abundance,  the  hooked  sides  of 
which  attach  themselves  very  rapidly  to  the  legs  of  cattle, 
and  constitute  a  frightful  nuisance,  which,  indeed,  is  spread- 
ing, and  threatening  to  make  its  way  over  the  whole  United 
States  befora  long.  Accoi'ding  to  the  Bulletin  of  the  Torrey 
Botanical  Club,  in  1851  a  woolen-factory  near  Augusta,  Geor- 
gia, received  a  quantity  of  wool  imported  from  Buenos  Ayres. 
This  contained  a  great  number  of  small  burs,  which  were 
separated  by  the  picking-machine,  and  the  "  trash  "  thns  re- 
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moved  was  thrown  outside  of  the  bnilding.  From  these  the 
species  has  been  disseminated.  It  is  known  as  the  Acantho- 
spermum  xanthoidea. — Btdl,  Torrey  JBoUm,  Club^  May^  1876. 

INYESTXOATIONS  ON  AMBBICAN  GOOSSBEBSIBS. 

Professor  Gray,  in  an  article  in  the  American  NatitrcUut 
for  Majy  in  reference  to  the  unsatisfactory  condition  of  onr 
knowledge  in  regard  to  the  American  wild  gooseberry,  invites 
botanists  throughout  the  country  to  furnish  information  and 
specimens  by  which  the  difficulties  may  be  cleared  up.  The 
species  so  far  known  to  botanists  are  eleven  in  number,  but 
the  history  of  several  of  these  is  very  indefinite. — Bulletin 
Torrey  Botan.  Chib^  May^  1876. 

EXHIBITION  BY  THB  AGBICULTUBAL  DEPABTMENT  OF  AHBBICAN 

WOODS  AT  THE   CENTENNIAL. 

One  of  the  most  interesting  features  of  the  goveiiiment 
exhibition  at  the  Centennial  is  the  collection  of  sections  of 
forest  trees  displayed  by  the  Agricultural  Department,  made 
under  the  direction  of  Dr.  George  Yasey,  botanist  of  the  de- 
partment. This  includes  nearly  400  species  and  varieties  of 
native  North  American  trees,  gathered  directly  for  this  oc- 
casion by  twelve  collectors  in  various  parts  of  the  Union. 
They  embrace  50  species  of  sub-tropical  trees  of  Southern 
Florida,  including  five  that  are  new  to  onr  flora,  and  obtained 
by  Dr^  A.  W.  Chapman ;  25  species  from  Texas,  one  of  them 
believed  to  be  new ;  30  from  Southern  California  and  Ari- 
zona, embracing  the  tree  yuccas  and  a  recently  known  palm ; 
50  species  from  the  Pacific  slope  of  California ;  and  10  or  12 
of  the  peculiar  forms  of  Oregon.  Among  the  30  species  from 
the  Sierra  Nevada  Mountains  are  large  sections  of  some  of 
the  noblest  conifers  of  the  world,  such  as  the  sugar-pine,  the 
Douglas  spruce,  the  silver-fir,  and  others. 

The  Rocky  Mountains  in  Colorado  and  Utah  furnish  about 
80  species ;  Illinois  and  the  Western  States,  60 ;  Vermont, 
20;  and  Virginia  about  50,  most  of  the  latter  being  from  the 
Mount  Vernon  estate,  near  Washington. 

From  the  Southern  States,  exclusive  of  South  Florida,  there 
are  about  90  species,  one  of  them  believed  to  be  new.  There 
are  30  species  of  oaks,  30  of  pines,  16  of  spruce,  and  20  of 
other  conifers.    There  is  one  extremely  interesting  group. 
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consisting  of  the  tree  palmettos,  palms,  and  yuccas  of  the 
United  States,  embracing  the  Sabal  palmetto  from  Florida, 
one  palm  from  California,  two  yuccas  from  Florida,  and  three 
from  Texas,  Arizona,  and  California. 

The  sections  referred  to  are  not  mere  hand  specimens,  suck 
as  ai*e  usually  found  in  collections,  but  in  many  cases  they  are 
two  or  three  feet  long,  and  of  the  full  trunk  whenever  this 
is  not  too  large  for  exhibition. 


LIVING  TREES  AT  THE   CENTENNIAL. 

Among  the  more  interesting  exhibitions  at  the  Centennial 
is  a  collection  of  living  woody  plants  exhibited  by  Mr.  Thomas 
Meehan,  of  Germantown.  These  plants  were  all  grown  for  a 
certain  time  in  boxes,  with  special  reference  to  their  trans- 
plantation, and  were  inserted  in  the  ground  with  balls  of  earth 
around  them,  so  that  they  are  now  growing  very  vigorously. 
As  this  collection  is  for  sale  after  the  close  of  the  Exhibition, 
it  offers  an  excellent  opportunity  to  any  establishment  in  the 
United  States  that  wishes  to  secure  a  collection  of  American 
plants  of  extraordinary  completeness. — D.  III.  Oewerbezd- 
tung,  XXTTL,  1876.  

CHANGES   OF  COLORATION  IN  FLOWERS  BY  ARTIFICIAL  MEANS. 

The  French  Journal  of  Horticulture^  in  an  article  upon  the 
changes  of  coloration  which  certain  natural  flowers  undergo, 
remarks  that  if  violet  flowers  are  exposed  to  the  smoke  from 
a  burning  cigar  they  change  color  and  assume  a  tint  of  green, 
which  is  decided  in  proportion  to  the  brilliancy  of  their  orig- 
inal color.  This  is  due  to  the  ammonia  in  the  smoke.  Start- 
ing out  with  this  fact.  Professor  Gobba  has  made  a  series  of 
experiments  for  the  purpose  of  determining  the  changes  which 
ammonia  produces  in  the  colors  of  different  flowers.  For  this 
purpose  he  merely  makes  use  of  a  dish  in  which  is  poured 
a  small  quantity  of  common  aqua  ammonia.  Over  this  he 
places  a  funnel,  in  the  tube  of  which  are  inserted  the  flowers 
to  be  experimented  upon.  In  this  way  he  has  shown  that 
blue,  violet,  and  purple  flowers  change  to  a  beautiful  green ; 
deep  red  carmine  flowera  to  black,  white  to  yellow,  etc. 
These  changes  are  most  striking  where  the  flowers  have  sev- 
eral different  tints,  in  which  the  red  lines  are  turned  green, 
the  white  yellow,  etc.    An  interesting  example  is  that  of  the 
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fuchsias,  with  white  and  red  flowers,  which,  in  consequence 
of  the  ammonia  vapor,  become  yellow,  bhie,  and  green.  If, 
when  these  changes  have  taken  place,  the  flowers  are  im- 
mersed in  pure  water,  they  preserve  their  new  colors  for  sev- 
eral hours,  after  which  they  gradually  resume  their  original 
tints.  Another  observation  due  to  Mr.  Gobba  is  that  the 
flowers  of  the  asters,  which  are  naturally  inodorous,  acquire 
a  very  agreeable  perfume  under  the  influence  of  ammonia. 
The  flowers  of  the  violet  asters  also  become  red  when  they 
are  moistened  with  a  diluted  solution  of  nitric  acid.  Again, 
these  same  flowers,  if  exposed  in  an  open  box  to  the  vapor 
of  hydrochloric  acid,  become  after  some  hours  of  a  beautiful 
carmine  red,  which  they  preserve  after  being  dried  in  the 
dark,  if  kept  in  a  dry,  dark  place. — 1  j9,  April  4, 1876, 422. 

PBESBBVATIOK  OF  CUT  FLOWSBS  AND  BOUQUETS. 

A  German  journal  recommends  for  the  preservation  almost 
indefinitely  of  cut  flowers,  singly  or  in  bouquets,  to  dip  them 
in  a  solution  of  pure  albumen,  and,  after  allowing  them  to 
become  perfectly  dry,  to  repeat  the  operation  several  times, 
each  time  with  fresh  albumen. — 10  (7,  May  1, 1876,  79. 

YABIETIES   OF  INDIA  BUBBBB. 

A  recent  writer  enumerates  the  following  varieties  of  India 
rubber  as  known  in  commerce :  1,  Ceara  rubber ;  2,  Para  rub- 
ber ;  3,  Quisembo  balls  from  Sierra  Leone ;  4,  African  knots 
in  small  irregular  quadrangular  pieces  about  an  inch  square ; 
5,  Mozambique  rubber;  6,  African  niggers  in  small  ronnd 
lumps  about  two  inches  in  diameter;  7,  Madagascar  rubber; 
8, Carthagena  rubber;  9, Borneo  rubber;  10, Rangoon  rub- 
ber; 11,  African  rubber;  and,  12,  Guayaquil  rubber  from 
Ecuador. — D.  HI  Oewerbezeitung^  XXTTT.,  1876. 


A  NEW  DBYING  OIL. 

The  JElcBOcocca  Vernicia^  or  Tong-Yeim^  a  tree  growing  in 
China  and  Cochin-China,  produces  abundantly  a  fiTiit  consist- 
ing of  a  capsule  filled  with  grains  rich  in  oil.  This  oil  is 
easily  extracted  by  pressure,  has  a  density  of  0.9362,  and 
possesses  a  variety  of  curious  properties.  According  to  Cloee, 
who  has  lately  submitted  it  to  thorough  investigation,  it  dries 
more  rapidly  than  any  other  known  oil,  a  coating  of  it  ap- 
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plied  to  glass  or  clean  metallic  surfaces  becoming  dry  in  a 
very  few  hours.  An  attempt  will  probably  be  made  to  ac- 
climatize the  plant  in  Algeria,  with  a  view  toward  rendering 
it  useful  in  the  arts  and  introducing  it  into  commerce.  One 
of  the  most  remarkable  facts  connected  with  the  oil  is  its 
power  of  solidifying  under  the  action  of  light  and  out  of  con- 
tact with  the  air.  Heated  in  the  air  it  also  becomes  solid, 
this  change  being,  however,  a  chemical  one  due  to  oxidation. 
—6  Bj  September  18, 1876. 

THE   HEATH   IN   AMEBICA. 

It  has  been  a  generally  received  impression  that  North 
America,  in  distinction  from  Europe,  is  without  any  species 
of  heath  or  heather,  a  few  specimens  of  the  CaUuna  vulgam 
detected  in  Newfoundland  having  been  considered  as  intro- 
duced rather  than  as  indigenous.  Great,  therefore,  was  the 
gratification  of  sentimentalists  at  the  discovery  of  this  plant 
in  Tewksbury,  Massachusetts.  Afterward  the  same  plant 
was  discovered  in  Nova  Scotia  and  Gape  Breton,  and  suhse- 
quently  on  Gape  Elizabeth,  near  Portland.  Dr.  Gray  now 
announces  in  the  American  Nat/u^alist  the  discovery  of  a  sec- 
ond station  in  Massachusetts,  to  the  west  of  Andover,  ahont 
five  miles  north  of  the  Tewksbury  station.  A  signal  feature 
in  this  connection  is  the  vicinity  of  a  glacial  moraine  which 
traverses  the  district — 5  i>,  August^  1876, 490. 


EFFECT  OF  SOLUTIONS  ON  A  GROWING  VINE. 

Baudrimont  has  been  continuing  his  experiments  upon  the 
influence  upon  the  branches  of  a  growing  vine  of  immersion 
in  water  containing  vanous  substances  in  solution,  and  has 
obtained  some  rather  remarkable  results  by  various  poison- 
ous agencies,  some  appearing  actually  to  increase  the  vigor 
of  growth  of  the  vine  and  prolong  its  existence,  as  in  the  case 
of  chloride  of  potassium ;  while  others  cause  the  plant  to 
wither,  as  in  creosote  and  carbolic  acid.  Bromide  and  iodide 
of  potassium  seem  to  act  in  the  same  manner  as  ohlorido  of 
potassium.  Ghloral  hydrate  exercises  a  very  poisonous  in- 
fluence, destroying  the  branch  vine  in  three  days,  the  effect 
difiering  from  that  of  carbolic  acid.  One  of  the  most  carious 
phenomena  is  that  which  is  exhibited  in  the  fall  of  the  leaves. 
In  some  instances  the  petiole  becomes  detached  at  the  point 
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where  it  is  inserted  in  the  branch.  This  takes  place  in  case 
of  most  substances,  such  as  bichlonde  of  mercury,  and  chlo- 
ride, bromide,  and  iodide  of  potassium.  In  other  cases  it  is 
the  limb  which  separates  from  the  extremity  of  the  petiole. 
This  occurs  with  ordinary  water,  and  the  nitrates  of  ammo- 
nia, potash,  and  soda.  In  one  single  instance  both  forms  of 
separation  have  been  observed,  under  the  influence  of  the 
same  substance.  Sometimes,  again,  the  branch  dies  while  the 
leaves  continue  to  adhere  to  it.  This  is  the  case  after  the 
use  of  hydrocyanic  acid  and  the  essence  of  turpentine.  Chlo- 
ride of  potassium  acts  as  an  invigorating  and  preserving 
agent,  quite  exceptional  in  its  character.  A  cuirent  of  am- 
monia allows  the  branch  to  preserve  its  freshness  for  eight 
days,  after  which  it  withers. — 1  B^  December  20, 1874, 189. 

PLANTS  OF  NBW  6TTINXA. 

The  Gardener^a  Chronicle  states  that  letters  received  from 
Ternate  mention  the  fact  that  Dr.  Beccaii  has  discovered  on 
Mount  Arfok,  in  New  Guinea,  quite  a  number  of  new  species 
of  plants  of  well-known  genera,  belonging  to  very  different 
portions  of  the  globe.  Among  these  are  Araucariaj  species 
of  Vacdniumj  Rhododendron^  Podocarpue^  etc. 


BECBSTION   OF  DBOSEBA. 

The  alleged  insectivorous  habits  of  certain  plants,  such  as 
Droaera  and  I>Um<xa^  have  attracted  attention  to  the  ques- 
tion of  the  composition  of  the  viscid  substance  secreted  by 
the  glands  on  the  leaves  of  species  belonging  to  the  former  of 
these  genera.  The  properties  of  this  substance  are  evidently 
olosely  analogous  to  those  of  the  pepsin  which  is  the  ferment 
secreted  in  the  human  stomach,  and  it  is  said  even  to  give 
off  the  odor  of  pepsin  on  treating  with  sulphuric  acid;  but 
the  quantity  in  which  it  has  hitherto  been  obtained  is  too 
small  to  admit  of  accurate  analysis.  Professor  Frankland, 
of  London,  obtained  results  which  convinced  him  that  the 
snbstance  was  an  acid  or  mixture  of  acids  belonging  to  the 
fatty  or  acetic  series;  and  he  thinks  he  obtained  certain 
evidence  of  the  presence  of  propionic  and  probably  also 
of  acetic  and  butyric  acids.  Mr.  Lawson  Tait,  of  Birming- 
ham (England),  on  the  other  hand,  believes  he  has  proved 
the  main  ingredient  to  be  lactic  acid,  while  Professor  Will, 
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of  Erlangen,  finds  formic  acid  to  he  certainly  present  (which 
Frankland  failed  to  detect),  as  well  as  indications  of  propi- 
onic and  butyric  acids.  Mr.  A.  W.  Bennett,  of  London,  has 
detected  glands  in  the  leaves  of  Drosera  and  Pinguicula, 
which  seem  to  have  hitherto  escaped  attention,  and  wiiich 
he  believes  to  be  intimately  connected  with  the  processes 
of  absorption  and  digestion. 


FLOBA  OF   GUADALUFS  ISLAND,  LOWEB  CAUFOBNIA. 

Mr.  Sereno  Watson  publishes  in  the  Proceeduigs  of  the 
American  Academy  of  Arts  and  Sciences  a  report  on  the 
Guadalupe  Islands  of  Lower  California,  lately  explored  very 
thoroughly  by  Dr.  Edward  Palmer.  In  this  he  shows  that 
the  flora  is  to  be  considered  as  part  of  that  of  California, 
as  distinguished  from  that  of  Mexico,  but  that  it  has  been 
derived  to  a  considei*able  degree  through  human  agency. 
Those  of  the  most  recent  introduction  might  be  expected  to 
be  Californian ;  the  older  might  be  from  the  nearer  penin- 
sula, or  from  other  localities.  It  might  be  inferred,  also,  that 
it  has  not  been  derived  from  California  by  any  existing  proc- 
ess of  conveyance  and  selection,  but  that  it  is  rather  indig- 
enous to  its  present  locality.  Moreover,  while  it  would  in- 
dicate a  connection  at  some  period  between  the  island  and 
the  mainland  to  the  north,  yet  the  number  and  character  of 
the  peculiar  species  favor  the  opinion  that  they  are  the  remr 
naut  of  a  flora  similar  to  that  of  California,  which  once  ex- 
tended in  this  direction  considerably  to  the  southward  of 
what  is  now  the  limit  of  that  flora  upon  the  mainland.  Fi- 
nally, the  presence  of  so  many  South  American  types  sug- 
gests the  conjecture  that  this  and  the  similar  element  whidi 
characterizes  the  flora  of  California  may  be  due  to  some  other 
connection  between  these  distant  regions  than  any  which 
now  exists,  and  even  that  all  the  peculiarities  of  the  western 
floras  of  both  continents  had  a  common  origin  in  an  ancient 
flora  which  prevailed  over  a  wide  now  submerged  area,  and 
of  whose  character  they  are  the  partial  exponents. 

The  study  of  the  birds  collected  by  Dr.  Palmer  suggested 
somewhat  the  same  conclusions.  These  are  in  every  respect 
closely  allied  to  those  of  California,  but  sufiiciently  different 
to  entitle  them  to  be  considei*ed  as  well-marked  geographical 
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races,  no  single  species  of  the  land  birds  found  being  pre- 
cisely identical  with  one  of  any  other  part  of  the  continent. 
It  shoald  be  remarked  that  the  island  is  about  100  miles  from 
the  coast  of  Lower  California,  and  230  miles  west  of  south 
from  the  town  of  San  Diego.  It  is  twenty-six  miles  long  and 
about  ten  miles  in  width,  and  has  a  mountain  ridge  with  one 
elevation  of  3900  feet  above  the  level  of  the  sea. 


YABIATIONS  IN  PLANTS  WITH  THE   ALTTTUDB   AT  WHICH 

THEY  GROW. 

According  to  Ebermeyer,  the  size  of  leaves  of  a  given  spe- 
cies of  tree  is  considerably  affected  by  its  height  above  the  sea- 
level  ;  with  equal  strength  of  soil  the  leaves  decreasing  with 
the  height.  In  the  case  of  the  red  beech  of  Germany,  the  sur- 
face of  the  leaves  on  low  lands  is  three  to  four  times  greater 
than  on  the  mountains.  As  a  general  rule  the  quantity  of 
humus  in  mountain  forests  is  greater  than  in  those  lower 
down,  owing  to  the  slower  decay  of  the  leaves  consequent 
upon  a  lower  temperature.  It  is  given  as  a  remarkable  fact 
by  Ebermeyer  that  the  entire  amount  of  ashes  of  the  strewn 
materials  decreases  with  the  height,  and  that  the  proportion 
of  phosphoric  acid,  especially  in  the  ashes,  is  much  less  in 
high  positions  than  on  lower  ground.  Hence  it  follows  that 
the  value  of  the  dead  leaves  as  manure  decreases  in  gen- 
eral with  the  height,  and  that,  consequently,  the  carrying 
away  of  material  from  the  low  lands  for  other  purposes  is 
much  more  disadvantageous  than  from  the  mountains  as  far 
as  plai)t  nutrition  is  concerned.  — 18  ^,  J^ftn^ary  26, 18?5, 
601.  

OCCUBBENGS  OF  THB  PALM-TREE,  6CBBELIA  BEOIA. 

Bruchmtiller  narrates  that  in  his  passage  up  the  Magda- 
lena  River,  New  Granada,  he  noticed  a  tall  palm — Schedia 
regia — so  entirely  surrounded  by  a  growth  of  a  species  of 
fig-tree — Mcua  dendroidea — that  the  top  only  was  visible. 
This  speoies  of  palm,  under  the  names  of  Palma  roal  and  Pal- 
ma  d6  vino,  occurs  frequently  lower  down  the  river,  and  the 
natives  obtain  from  it  a  covering  for  their  huts,  and  prepare  a 
kind  of  wine  similar  to  champagne  from  the  sap  and  a  most 
excellent  salad  from  the  heart,  while  other  portions  afford 
strong  fibres. — 1  C,  11.,  1876, 14. 

Q 
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THE  TBIJS   JUTB  PLANT. 

There  appeal's  to  be  considerable  confusion  as  to  the  plant 
from  which  the  substance  so  extensively  used  in  the  arts 
under  the  name  of  jute  is  really  derived.  On  investigation, 
however,  it  appears  that  the  crude  jute  comes  from  two  spe- 
cies of  CorchoruSy  namely,  O.  capularis  and  O.  olUoriuSj  grown 
principally  in  Bengal.  Plants  popularly  known  as  jute,  how- 
ever, growing  in  the  Madras  Presidency,  are  the  JStbiscus 
cannabinus  and  CrotaXaria  junca;  and  their  fibre  is  not  the 
true  jute,  though  hitherto  considered  such. — 12  Ay^Fibrwtry 
18, 1876,  314.  

DEVSLOPMSNT  OF  FUNGI. 

The  following  is  condensed  from  an  exceedingly  interest- 
ing and  well -illustrated  paper,  by  Worthington  G.  Smith, 
F.L.S.,  on  reproduction  in  the  mushroom  tribe.  The  author 
finds  when  a  single  specimen  of  CopHnus  radiatua  has  been 
placed  on  a  slide  with  a  drop  of  water,  under  a  covering  glass, 
and  this  again  under  a  propagating  glass,  that  as  the  mill- 
ions of  fungous  cells  quickly  disappear,  so  millions  of  infu- 
soria just  as  quickly  come  into  being;  and  ho  says^  ^'It 
seems  almost  reasonable  to  believe  that  the  fungous  cells 
themselves  become  suddenly  transformed,  and  reappear  as 
simple  infusoria."  A  dozen  semi-decayed  specimens  of  C  ra- 
dicUvSy  swarming  with  minute  infusoria,  wei*e  boiled  in  a  test- 
tube  for  five  minutes,  and  then  hermetically  sealed  at  the 
highest  point  of  ebullition.  At  the  end  of  a  month  tbe  tube 
was  opened,  and  a  drop  of  its  liquid  contents  at  once  placed 
under  the  cover-glass  of  the  microscope  for  examination. 
Spores,  cells,  monads,  bacteria,  and  vibriones  were  all  there, 
but  the  latter  motionless  and  apparently  dead.  In  fifteen 
minutes,  however,  they  showed  signs  of  life,  and  began  to 
slightly  move  about ;  in  thirty  minutes  the  movements  were 
decided  in  nearly  every  specimen  seen,  while  in  sixty  minntea 
the  infusoria  darted  about  with  almost  the  same  energy 
as  they  did  before  they  were  boiled.  As  there  are  about 
22,500,000  cells  in  one  of  these  minute  plants,  requiring  four- 
teen days  for  their  production,  it  follows  that  the  cells  go  on 
multiplying  all  the  fortnight  at  the  rate  of  1114  to  the  min- 
ute.    In  about  five  hours  3,000,000  spores  are  produced. 
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They  as  a  consequence  appeal*  upon  the  basidia  or  spore-bear- 
ing spicules  at  the  rate  of  100,000  every  minute ! — Gardener* a 
Chronicle^  October  16-23, 1876. 

GLANDS  OF  CABNIVOBOUS  PLANTS. 

Those  plants  which  possess  the  peculiar  power  of  absorb- 
ing and  digesting  nitrogenous  substances  presented  to  their 
leaves  are  piincipally  insectivorous  plants,  belonging  to  the 
genera  Drosera^  IHnguicula^  XHonoea^  and  Utricularia.  In 
all  these,  minute  glands  exist  imbedded  in  the  surfleuse  of  the 
lea^  reddish-purple  in  Dioncea^  and  giving  a  red  tinge  to  the 
lea£  They  are  smaller  than  stomates. — Monthly  Microsccp- 
teal  Jbumcdj  January^  1 876. 

THE   POTATO   DISEASE. 

For  more  than  thirty  years  our  potato  crops  have  been 
systematically  destroyed  by  two  virulent  fungi,  viz.,  Pero- 
fiospora  infB&tans  and  FusUporium  Solani:  these  two  para- 
sites  almost  invariably  work  in  company  with  each  other; 
they  suddenly  appear  for  a  few  weeks,  destroy  our  crops, 
and  vanish  for  ten  or  twelve  months,  then  reappear  and  re- 
peat the  work  of  destruction.  Mr.  Worthington  G.  Smith 
has  shown  how  these  fungi  hide  and  sleep  through  eleven 
months  of  the  year,  fie  has  kept  the  resting  spores  of  both 
parasites  alive,  artificially,  in  decayed  potato  leaves,  under 
water,  in  moist  air,  and  in  expressed  juice  of  horse-dung ;  it 
is  fair  to  conclude  that  the  resting  spores  hibernate  naturally 
in  the  same  manner.  The  seat  of  danger  from  both  parasites 
is  clearly  in  dung-heaps  and  decaying  potato  plant&  In  July 
last  Mr.  Smith  obtained  the  oospores,  or  resting  spores,  by 
keeping  potato  leaves  and  tubers  constantly  moist,  and  pre- 
served the  material  in  which  the  i-esting  spores  were  present 
in  sealed  bottles,  containing  more  or  less  pure  water,  or  ex- 
pressed juice  of  horse-dung  diluted  with  water,  quite  in  the 
dark  as  to  what  the  results  might  be.  After  waiting  with 
considerable  anxiety,  and  dividing  the  material  to  insure 
against  loss,  and  keeping  it  constantly  moist  and  in  the  dark, 
and  under  examination  every  day  for  over  three  months, 
during  the  latter  stages  of  growth  he  detected  the  following 
changes :  Many  of  the  resting  spores  increased  in  size  to  twice 
their  original  dimensions  during  the  first  nine  months,  chang- 
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ing  from  almost  smooth  and  transparent  bladders,  to  brown, 
somewhat  rough,  and  warted  or  echinulate  spheres.  Similar 
ones  had  been  previously  observed  in  the  natural  growth 
the  previous  summer,  though  no  one  then  could  account  for 
their  ongin.  At  the  end  of  nine  months  germination  began, 
the  resting  spores  became  dense  and  dark,  the  oospore  occu- 
pying the  whole  of  the  oogonium,  instead  of  floating  freely 
inside  as  in  the  immature  spore ;  the  contents  of  many  of 
them  were  broken  up  into  zoospores  with  two  tails,  which 
live  in  this  form  somewhere  between  twelve  hours  and  a 
week,  when  they  come  to  a  rest  and  the  tails  disappear. 
Many  of  the  zoospores  perished,  but  others  threw  out  threads 
of  mycelium,  which  were  destined  at  length  to  bear  the  co- 
nidiphores  of  the  potato  fungus.  The  oospores  which  did  not 
produce  zoospores  protruded  a  thick,  jointed  thread,  agree- 
ing exactly  with  average  Peronospora  infestans  threads.  As 
any  method  of  destroying  the  resting  spores  of  these  pests 
depends  upon  a  knowledge  of  their  life-history,  this  contri- 
bution of  Mr.  Smith  will  be  welcomed  as  a  move  in  the  right 
direction.  The  paper  itself,  with  four  plates,  was  first  pub- 
lished in  the  Oardener^aChroyiicky  1876,  p.  39-42,  and  since  in 
GrevUlea  and  the  Monthly  Microscopical  Journaly  Sept,^  1876. 

DISEASES   OF   OUYE   AND   0BM76E  TBEES. 

Professor  W.  G.  Farlow,  of  Harvard,  has  recently  been  in- 
vestigating the  disease  of  olive  and  orange  trees,  caused  by 
fungous  growths,  and  has  arrived  at  the  following  I'esults: 
The  disease  first  attracts  the  eye  by  the  presence  of  a  black 
fungus,  which  however  is  not  the  cause  of  it,  but  rather  the 
attack  of  some  insect,  which  itself  deposits  a  gummy  sub- 
stance on  the  leaves  and  bark,  or  so  wounds  the  tree  as  to 
cause  some  sticky  exudation,  on  which  the  fungus  especially 
thrives.  In  seeking  a  remedy,  we  are  to  look  farther  back 
than  the  fungus  itself— to  the  insect  or  whatever  it  may  be 
which  has  made  the  luxurious  growth  of  the  fungus  possible. 
It  is  the  same  on  both  olives  and  oranges,  and  has  been  de- 
scribed by  Tulasne  as  Fumago  saHdna^  found  on  willows, 
oaks,  birches,  hawthorn,  quince,  and  pear,  the  stylospore- 
bearing  portion  being  the  CapnocUum  citri  of  Berkeley  and 
Desmazidres,  and  the  pycnidal  form  the  Antennaria  elcBCphila 
of  Montague.  Professor  Farlow  suggests  as  a  remedy  alka- 
line soaps,  strong  as  the  trees  will  bear. 


L  AGBICULTUBE  AND  BUBAL  ECONOMY.  365 


L  AGRICULTURE  AND  RURAL  ECONOMY. 

USES  OF  PRODUCTS   OF  THE  STONE-PINE  TREE. 

The  stone-pine  of  Europe  is  applied  to  a  great  many  nses, 
some  of  which  may  suggest  a  similar  employment  of  the 
well-known  pinon,  or  stone-pine  of  Colorado,  New  Mexico, 
and  the  central  poilions  of  the  United  States.  The  seeds 
are  considered  preferable  to  almonds,  in  consequence  of  their 
more  delicate  and  aromatic  taste,  and  they  are  said  to  be 
chiefly  consumed  on  steamboats  during  long  voyages,  and 
for  dessert  at  the  principal  hotels.  In  portions  of  Europe 
the  investing  pellicles  are  used  for  filling  mattresses  for  hos- 
pitals, and  they  are  said  to  make  very  wholesome  beds.  The 
unopened  pine-cones  are  believed  to  be  efficacious  in  preserv- 
ing cloth  gaiments  and  furs  from  moths. — 17^,e7ti/y,  1875, 
105.  

COVEBINa  THE  SLOPES  OF  THE   ALPS  WITH  FORESTS. 

Among  the  objects  exhibited  at  the  recent  Geographical 
Exposition  in  Paris  is  a  series  of  maps  illustrating  the  prog- 
ress in  reclothing  the  slopes  in  the  Department  of  the  Basses- 
Alps  with  a  growth  of  wood,  this  relating  especially  to  the 
basin  of  the  torrent  of  Bourget,  commenced  in  1869.  Consid- 
erable time  was  occupied  by  the  preliminary  surveys,  but  the 
process  of  replanting  has  already  been  begun  with  such  effect 
as  to  insure  the  protection  of  the  hamlet  of  Bourget,  which 
had  been  threatened  with  destruction  by  being  washed 
away.  The  influence  exerted  upon  population  and  human 
existence  by  deforesting  or  the  destruction  of  the  woods  is 
shown  by  the  fact  that  in  1846  the  population  of  one  De- 
partment in  the  Alps  of  France  amounted  to  150,000  persons, 
while  in  1872  only  137,000  could  be  enumerated,  13,000  hav- 
ing been  forced  to  remove  elsewhere  in  consequence  of  the 
decreasing  quantity  of  fertile  land. — 1  jB,  348. 

THE  PBOPEB  TIME  FOB  CUTTING  TREES. 

An  extensive  inquiry  has  been  made  in  Prussia  into  the  ef- 
fect upon  the  durability  of  woods  of  the  season  at  which  the 
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trees  are  cut  down.  In  general,  the  wood  felled  when  the 
sap  is  not  running  has  a  decided  pre-eminence  as  to  its  dura- 
bility, strength,  and  density.  The  heat  given  out  in  burning 
wood  felled  in  December  and  January  is  also,  according  to 
these  experiments,  greater  than  for  woods  cut  in  February 
and  March.— 7  (7,  XL,  123. 

THE  DSSTBUCrnON   OF  FORESTS. 

The  rapid  and  improvident  destruction  of  our  forests,  and 
the  prevailing  indifference  displayed  on  the  subject  of  their 
conservation  and  cultivation,  has  become  an  almost  stereo- 
typed theme  of  warning  and  regret.  It  is  demonstrable 
that  the  immediate  consequences  of  this  improvidence  are  an 
inconstancy  and  diminution  of  the  rainfall,  and  a  general  de- 
terioration of  climate,  to  say  nothing  of  a  host  of  more  re- 
mote and  complex  evils  that  follow  inevitably  in  its  train  in 
course  of  time.  These  consequences  have  been  abundantly 
realized  in  the  desolation  that  has  overwhelmed  once  fertile 
districts  of  Europe,  and  has  stimulated  the  enactment  and  en- 
forcement of  wise  laws  which  our  lawgivers  would  do  well  to 
imitate.  Councilor  Wex,  at  tlie  recent  yearly  meeting  of  the 
Geographical  Society  of  Vienna,  gave  an  able  review  of  this 
most  important  subject  as  it  affected  the  water  supply  of 
Central  Europe.  "Ftom  the  facts  adduced  in  his  paper,  Herr 
Wex  demonstrated  a  fall  in  the  level,  since  fifty  years,  of  17 
inches  in  the  Elbe,  24.8  inches  in  the  Rhine,  17  inches  in  the 
Oder,  26  inches  in  the  Vistula,  and  in  the  Danube  at  Orsova 
as  much  as  55  inches.  Accompanying  this  fall  in  level, which 
means  so  much  of  a  decrease  in  the  volume  of  these  rivers^ 
there  was  also  shown  to  be  a  constantly  increasing  diminu- 
tion of  the  discharge  from  springs.  It  would  be  instructive 
to  have  trustworthy  data  upon  this  subject  from  that  portion 
of  the  United  States  east  of  the  Rocky  Mountains  where  the 
destruction  of  timber  land  has  been  for  years  going  on  on  a 
scale  of  unparalleled  magnitude. 

CULTTYATION  OF  THE   BAMBOO  IN  FBANGB. 

A  peculiar  variety  of  bamboo  has  been  sent  to  the  Accli- 
matization Society  of  Paris,  which  it  is  believed  will  readily 
adapt  itself  to  the  climate  of  France,  and  may  prove  of  very 
great  value.     It  is  said,  indeed,  that  the  French  growth  has 
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already  become  an  article  of  export  to  England,  being  very 
hardy,  and  able  to  sustain  itself  in  both  hot  and  cold  countries. 
It  grows  rapidly,  attains  a  height  of  thirty  yards,  and  multi- 
plies very  fast. — 17  A^Jidy  1, 1875, 107. 

CAOUTCHOUC  FSOM  HILKWESD. 

A  report  has  gone  the  rounds  of  the  technical  press  that 
the  manufacture  of  rubber  from  the  milkweed  {Asclepias) 
has  been  undertaken  by  a  company  in  Canada  with  a  large 
capital.  The  milky  juice  of  this  family  of  plants  is  said  to 
yield  four  per  cent,  of  caoutchoua 

NEW  LABGS  JAPANESE  BADISB. 

A  new  variety  of  radish,  the  seeds  of  which  were  forward- 
ed from  Japan  by  Dr.  Genou,  has  been  introduced  into  the 
French  market  under  the  name  of  Raphanus  acantiformia^ 
and  is  pronounced  an  acquisition  of  value.  In  color  it  is 
milk-white,  with  a  tinge  of  yellow,  and  it  is  firm, transparent, 
and  juicy,  and  of  delicate  flavor,  while  the  skin  is  thin  and 
peels  off  easily.  In  Japan,  where  it  is  cultivated  under  the 
name  of  Daicorij  it  frequently  attains  a  length  of  thirty-five 
inches,  with  a  corresponding  thickness ;  and  it  is  used  in  a 
great  variety  of  forms  as  food,  and  is  frequently  fed  to  cattle 
on  account  of  its  great  yield.  At  Lyons  it  has  been  grown 
eighteen  inches  long  and  twelve  inches  thick.  It  is  sowed 
in  July  and  August,  and  requires  for  its  full  development  a 
loose, well-manured  soil,  and  frequent  watering  in  September. 
—7  (7,  March,  1876,  35.       

VALUE  OF  THE  COMMON  BBOOM  PLANT  AS  A  FIBBX. 

The  common  broom  of  Europe  {Spartiumjuneeum)  is  an- 
nounced as  furnishing  a  fibre  equal  and  in  some  respects  su- 
perior to  that  of  hemp  and  flax.  In  view  of  the  great  ex- 
tent to  which  this  plant  occurs  wild  in  Southern  Europe,  and 
the  ease  with  which  it  is  cultivated,  such  application,  not  in- 
deed new,  but  only  more  recently  revived,  promises  impor- 
tant results.  Its  fibi-e  can  be  very  minutely  divided,  and,  as 
it  retains  heat,  it  can  supply  the  place  of  wool.  It  receives 
the  most  delicate  dyes  as  well  as  an  animal  fibre,  and  suc- 
cessfully resists  the  action  of  acids  and  salt  water  without 
undergoing  any  change  or  losing  its  tenacity.    Its  strength 
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is  one  third  greater  than  that  of  hemp,  while  it  is  thirteen 
per  cent,  lighter.  It  can  be  furnished,  delivered  at  the  fac- 
tories, for  about  £2  per  ton.  The  fibre  may  be  obtained  by 
soaking  the  stems  for  a  few  days  in  warm  water,  or  else  by 
means  of  a  chemical  solution  of  little  cost.— 17  Ay  M(xreh  1, 
1875,41.  

AUTUMN  PLANTING   OF  POTATOES. 

Experiments  have  been  conducted  in  Paris  with  reference 
to  a  method  of  autumn  planting  of  potatoes,  by  which  new 
potatoes  may  be  dug  in  January.  The  sets  are  planted  in 
August  on  a  thin  layer  of  salt,  which  appears  to  be  the  spe- 
cial secret  in  the  process,  and  the  potatoes  are  earthed  in 
September,  the  ground  being  cleared  of  weeds  in  October. 
The  result  is  a  crop  of  seven  or  eight  fair-sized  tubers  to  each 
root  in  January. — 18  A^  February  19, 1875, 676. 

IMPORTANCE   OF  PEAT  BEDS. 

In  some  remarks  on  the  climatology  of  New  Hampshire, 
Professor  Huntington  states  that  the  preservation  of  the 
vegetation  on  our  mountains  is  ofgreat  importance,  not  only 
in  modifying  the  distribution  of  rain,  but  also  in  modifying 
the  extreme  of  cold  in  winter.  Our  mountains,  especially 
the  higher  summits,  are  covered  to  a  considerable  depth,  ex- 
cept where  it  has  been  destroyed  by  fires,  by  peat,  formed 
chiefly  from  moss  and  lichens.  Now  it  has  been  found  by 
experiment  that  peat  moss  can  absorb  more  than  twice  its 
own  weight  of  water ;  dry  clay,  nearly  its  own  weight ;  dry 
earth  or  garden  mould,  more  than  half  its  own  weight,  and 
dry  sand  a  little  more  than  a  third  of  its  own  weight.  With 
equal  times  of  drying,  under  the  same  circumstances,  there- 
fore, peat  moss  loses  two  thirds  of  all  the  water  it  contained ; 
clay  and  earth  more  than  three  fourths,  and  sand  more  than 
nine  tenths.  Thus,  in  a  dry  season,  beds  of  peat  mnst  form 
an  invaluable  reservoir  of  water  for  the  supply  of  springs 
and  streams.  Wherever  it  or  vegetable  mould  abounds,  the 
soil  retains  its  moisture,  being  only  gradually  evaporated ;  a 
high  relative  humidity  is  maintained,  and  springs  gush  forth 
from  the  slopes  of  the  mountains,  and  a  slight  change  in  the 
temperature  causes  rain  to  fail  in  gentle  showers.  It  is 
noted  that  on  the  mountains  of  New  Hampshire  fires  in  gen- 
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eral  spread  only  over  their  eastern  slopes. —  Climatology  of 
New  Hampshire^  1874.        

PREVENTION   OF  THE   FBSEZING   OF  FBUIT  IN  THE   BUD. 

The  freezing  of  fruit  in  the  bud,  frequently  occasioned  by 
a  few  warm  days  succeeded  by  late  frosts,  it  is  said,  may  be 
prevented  by  spreading  a  thick  layer  of  frozen  manure,  or  of 
ice  or  snow,  around  the  trees  in  February  or  March,  while 
the  ground  is  firmly  frozen.  The  buds  will  thus  be  kept 
back,  since  the  ground  will  thaw  more  slowly,  and  the  roots 
convey  no  nutriment  to  the  tree.  When  frosts  are  no  longer 
to  be  feared  the  covering  should  be  removed.-— 10  C^  August 
1, 1875, 123. 

SHOEE  AS  A  FBOTECriON  AGAINST  FBOST. 

The  production  of  artificial  clouds  of  smoke  is  a  common 
appliance  against  frost  in  France  and  Germany.  M.  Yinard 
recommended  a  plan  which  is  perfectly  successful,  and  which 
consists  in  carefully  mixing  gas  tar  with  sawdust  and  old 
straw,  and  piling  up  this  mixture  in  large  heaps  in  the  vine- 
yards. The  mixture  remains  inflammable  more  than  a  fort- 
night, in  spite  of  rain  and  weather.  When  required  for  use 
smaller  heaps  are  made  from  the  large  ones,  about  two  feet 
in  diameter,  and  distributed  in  and  around  the  vineyard. 
If  there  is  little  wind  these  heaps  bum  freely  for  about  three 
and  a  half  hours,  and  prodnce  a  very  dense  smoke.  The  ar- 
tificial cloud  which  thus  enwraps  the  vines  considerably  de- 
creases the  radiation  irom  the  ground,  and  therefore  pre- 
vents frost,  which  is  greatest  toward  morning  during  calm 
spring  nights. — 12  A^  XL,  396. 

THE   EVAPOBATION  FBOM  THE  SKINS   OF  FBUIT. 

By  comparing  the  evaporation  from  apples  with  and  with- 
out their  outer  skins,  Just  has  arrived  at  the  following  con- 
clusions :  1.  The  resistance  which  the  skin  offera  to  evapora- 
tion is  quite  energetic  at  low  temperatures,  but  diminishes 
sensibly  above  the  temperature  of  46^,  until  it  becomes  bare- 
ly sensible  at  97^  2.  In  the  case  of  pared  apples,  a  covering 
is  formed  from  the  dried  exterior  cells,  which  opposes  rapid 
evaporation.  3.  This  exterior  covering  is  formed  gradually, 
6o  that  its  retarding  influence  is  scarcely  felt  for  the  first 
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IV>  V^"\\  .1  c("  ti*  Tv-^WT  Botanical  Club  contwM  » 
,:xn  ■*%■«  IV  J-  RTmrnbuIl  in  reference  to  the 
■.V  ev!!Wow  o;  tf«taun  TegeUblesin  America  at 
.'  ;  w  »"-s«  ^  »;;  Oil"  tb*  whites.  He  qnotea  from 
vi.,*.»:K>!tit3jia  15JS.ne«r  Tampa  Bay, msiM, 
v.ta.i  i-3:^  C;irtwr.  in  his  first  visit  to  Canada  in 
S..iW  *a^i  aivU-os-  Hudson,  in  1609,  when  on  the 
:t^  Mtvt'::<i<>]  with  Indian  com,  pampltins,  sod  to- 
dktutv^:u:,i>a  his  voyage  in  1 604,  found  beane,mel- 
>*>.M  «» the  ConnecticDt  lUver.  Purslane  is  also 
substance  known  to  the  Indiana  in  the  earliest 
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fl  not  long  since  introdaced  into  the  Conneoticot 
re  providing  for  the  establishment  of  an  agrionltoral 
It  station  on  the  plan  of  those  which  have  proved 
Me  in  Germany  and  elsewhere  in  Europe,  and  p">- 
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viding  an  annual  appropriation  for  the  purpose.  This,  how- 
ever, failed  to  become  a  law.  Mr.  Orange  Judd,  the  well- 
known  editor  and  proprietor  of  the  American  AgricuUuristy 
then  with  characteristic  liberality  offered  on  his  own  part 
tlOOO,  and,  on  that  of  the  trustees  of  the  Wesleyan  Universi- 
tj,  the  free  use  of  laboratories  and  appliances  for  the  purpose 
in  the  Hall  of  Natural  Sciences  (given  by  himself  to  that  in- 
stitution), provided  the  Legislature  would  appropriate  a  sum 
of  money  for  the  establishment  of  a  station.  In  answer  to 
this  the  Legislature  passed  almost  unanimously  a  resolution 
^  to  promote  agriculture."  The  preamble  to  this  reads  as 
follows:  '*  Whereas,  the  trustees  of  the  university  at  Middle- 
town  tender  the  free  use  of  ample  laboratories,  and  other 
facilities  for  establishing  and  carrying  on  an  experiment  sta- 
tion for  the  general  benefit  and  improvement  of  agriculture 
and  kindred  interests  of  the  state  of  Connecticut." 

The  resolution  provides  *'  that  the  sum  of  seven  hundred 
dollars  per  quarter  for  two  years  is  hereby  appropriated  to 
the  university  located  at  Middletown,  Middlesex  County,  to' 
be  used  in  employing  competent  scientific  men  to  carry  on 
the  appropriate  work  of  an  agricultural  experiment  station," 
and  directs  the  comptroller  to  pay  the  sum  specified  to  the 
treasurer  of  the  university,  provided  '^  the  said  treasurer  shall 
satisfy  the  comptroller  that  such  money  is  expended  in  the 
employment  of  scientific  men  for  making  the  investigations 
and  experiments  contemplated  in  this  resolution ;  and  that 
the  said  university  shall  superintend  such  experiments,  and 
shall  provide  ample  laboratories  and  buildings  therefor  free 
of  charge." 

The  station  is  now  fully  organized.  Professor  W.  O.  At- 
water,  of  the  university,  Dr.  W.  C.  Tilden,  and  two  assistants 
are  engaged  in  the  work.  An  advisory  committee  of  prom- 
inent farmers  of  the  state  has  been  appointed  to  give  coun- 
sel in  the  management  of  the  station,  and  to  facilitate  its 
connection  with  the  public.  Hearty  sympathy  and  encour- 
agement are  manifested  on  all  sides,  and  it  is  hoped  that  the 
first  two  years  of  its  labor  will  prove  so  successful  as  in  the 
future  to  insure  from  the  state  support  commensurate  with 
the  importance  of  its  object. 
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PB0P08BD   UTIUZilTION   OF  FISH-BOSTBS. 

German  manufacturers  are  continually  engaged  in  pnrcb 
ing  fish-bones,  gathered  along  the  Norwegian  shores  near  ex- 
tensive fish-cunng  establishments.  These  are  pulverized  and 
converted  into  fertilizers.  It  is  suggested  that  arrangementa 
be  made  for  utilizing  the  bones  from  the  establishments  in 
Newfoundland,  such  products  of  American  fisheries,  being 
estimated  at  120,000,000  pounds  per  year.  —  23  A,  XXIL, 
263.  

WHAT  POTASH  SALTS  TO  BUY. 

Professor  Ooessmann  concludes  that  our  dealers  act  in  the 
best  interest  of  their  consumers  by  importing  none  but  80  per 
cent,  containing  muriate  of  potash,  and  40  to  50  per  cent,  con- 
taining sulphate  of  potash,  the  former  being  equivalent  to  50 
per  cent,  of  potassium  oxide,  the  latter  to  25  per  cent.  These 
compounds  are  the  cheapest  of  their  kind,  and  answer  the  re- 
'quirements  of  both  general  and  special  farming.  Our  farm- 
ers do  best  as  a  general  rule  to  ask  for  the  higher  grades  of 
these  fertilizers,  and  to  use  the  lower  grades,  if  cheap,  only  for 
forage  crops. — lUpt.  8ec.  Mass.  Hoard  ofAgrie,^  1 874-5, 362. 

WOOD-ASHES  AS  A  POTASH  FBBTHJZBB. 

From  a  very  elaborate  and  thorough  investigation  of  the 
composition  of  wood-ashes  from  household  fires,  by  Professor 
Storer,it  appeara  that  these  contain,  unleached  and  dry,  abont 
8^  per  cent,  of  potash,  somewhat  more  thap  the  lowest  grades 
of  German  potash  salts.  Either  leached  or  unleached,  the  dry 
ashes  contain  about  two  per  cent,  of  phosphoric  acid,  of  which 
none  occurs  in  the  Oerman  salts.  In  Storer's  field  experi- 
ments, wood- ashes  (unleached)  applied  in  large  quantities 
brought  larger  yields  of  barley,  beans,  and  rutabagas  than 
farm-yard  manure,  city  stable  manure,  or  any  single  potash 
salt,  as  sulphate,  carbonate,  or  even  nitrate.  In  comment- 
ing upon  these  results,  Storer  says :  ^  Wood-ashes  are  more 
serviceable  than  any  single  potash  salt,  not  only  because  they 
contain  some  phosphoric  acid,  lime,  magnesia,  and  the  less 
valuable  elements  of  plant -food,  but  because,  considering 
them  meroly  as  a  potassic  manure,  they  contain  a  mixture 
of  potash  salts.    It  may  be  rogarded  as  well-nigh  certain 
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that  a  given  amoont  of  potash,  applied  in  the  form  of  appro- 
priate miztnres  of  sulphate,  carbonate,  silicate,  and  chloride 
of  potassium,  will,  generally  speaking,  do  more  good  than 
when  applied  in  the  form  of  either  one  of  these  componnds. 
But  in  wood-ashes  we  find  a  mixture  of  these  salts  ready  at 
hand ;  not  the  best  mixture,  perhaps,  but  one  already  formed, 
and  in  this  country  at  least  very  easily  obtained." — BuUetin 
BuMey  InsLj  L,  127,  

VALUES  OF  POTASH  FESTIUZEB8. 

The  potassium  in  the  German  potash  salts  occurs  either 
as  potassium  sulphate, "  sulphate  of  potash,"  or  as  potassium 
chloride, "  muriate  of  potash."  It  generally  comes  at  a  lower 
price  per  pound  as  chloride  than  as  sulphate.  But,  as  Pro- 
fessor Goessmann  very  justly  remarks,  there  are  other  things 
besides  first  cost  to  be  considered  in  buying  these  manures. 
Long  experience  in  Europe  has  shown  that  the  form  in  which 
the  potassium  is  present,  as  well  as  the  amount  and  nature 
of  the  other  compounds  that  occur  in  the  German  salts,  con- 
trols to  a  great  extent  their  action  upon  various  crops  and 
soils.  The  sulphate  of  potash  is  unanimously  approved  as 
the  safest  potash  compound — without  regard  to  kind  of 
crop — and  as  far  as  the  quality  of  some  of  the  industrial 
products  are  concerned.  It  increases  the  percentage  of 
starch  in  potatoes,  and  of  sugar  in  sugar-beets.  It  coun- 
teracts best,  in  common  with  nitrate  of  potassa,  the  tenden- 
cy of  tobacco  to  char  and  to  smell  offensively,  thereby  render- 
ing it  better  adapted  to  smoking,  and  increasing  its  commer- 
cial value.  Upon  wet  lands  alone  the  sulphate  is  considered 
as  unprofitable,  and  the  chloride  of  potassium  the  safer  arti- 
cle. The  chloride  of  potassium,  on  the  other  hand,  has  not 
received  such  general  commendation.  Its  use  as  a  fertilizer 
for  potatoes  and  tobacco  has  been  decidedly  discouraged,  for 
it  acts  on  these  crops  more  in  the  direction  of  quantity  than 
quality.  It  is,  however,  highly  recommended  for  meadows, 
for  pasture  lands,  and  for  all  kinds  of  forage  and  grain  crops, 
particularly  when  applied  in  connection  with  phosphates. 
The  relative  agricultural  value  of  both  series  of  compounds, 
chlorides  and  sulphates,  is  also  frequently  and  in  an  unusual 
degree  modified  by  the  presence  of  certain  other  saline  com- 
pounds, which  are  found  associated  with  them  in  the  mines. 
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Most  prominent  among  these  are  sodium  chloride  (common 
salt),  magnesiam  chloride,  and  magnesium  sulphate.  The 
presence — more  than  mere  traces — of  magnesium  chloride  is 
decidedly  objectionahle,  for  its  action  on  plant  growth  in 
general  is  known  to  be  destructive.  It  favors,  also,  the 
transformation  of  lime  in  calcium  chloride,  and  thus  assists 
in  sending  this  valuable  constituent  down  into  the  dnunage 
water.  A  large  admixture  of  common  salt — (some  of  these 
fertilizers  contain  from  40  to  45  per  cent.) — ^renders  them  un- 
profitable for  the  cultivation  of  the  more  important  indus- 
trial crops  (for  instance,  tobacco). — JStpt.  Sec,  Mass.  Board 
of  AgriCy  1874-6, 868.        

6EBMAN  POTASH  SALTS. 

The  need  of  potash  as  a  fertilizer  has  been  impressing  it- 
self more  and  more,  of  late,  upon  farmers  throughout  the 
country.  The  discovery  of  the  immense  deposits  of  potash 
salts  in  the  mines  of  Stassfurt,  in  Germany,  and  the  beneficial 
results  of  their  use  as  manure  in  Europe,  have  led  to  the  im- 
portation of  considerable  quantities  to  the  United  States. 
Unfortunately,  much  of  this  imported  material  has  been  of 
the  lower  grades,  which  contain  but  little  actual  potash  com- 
pound, the  largest  portion  consisting  of  salts  of  soda  and 
magnesia,  and  other  materials  of  small  agricultural  value, 
among  the  rest,  chloride  of  magnesium,  which  is  actually 
harmful  to  vegetation.  The  amount  of  ^^  actual  potash,''  i  e., 
potassium,  reckoned  as  potassium  oxide,  in  the  German  salts 
varies  from  seven  per  cent,  in  the  lowest,  to  over  fifty  per 
cent,  in  the  highest  grades.  Eight  samples  analyzed  by  Pro- 
fessor Goessmann  contained  respectively  7.97, 7.66, 8.72, 8.37, 
9.18,  10.14,  16.21,  and  60.80  per  cent,  of  potassium  oxide. 
The  three  lowest  results  were  from  fertilizers  represented  to 
contain  82.84  and  41  per  cent  respectively.  The  two  highest 
were  nearly  or  quite  equal  to  the  dealers'  guarantee.  Not 
only  were  the  poorer  articles  deficient  in  potash,  but  they 
contained  considerable  chloride  of  magnesium ;  and,  further, 
the  larger  proportion  of  their  potassium  proved,  as  Professor 
Goessmann  states,  to  be  present  in  the  form  of  chloride  of 
potassium,  and  they  belong  consequently,  without  exception, 
to  those  low  grades  of  German  potash  salts  which  are  com- 
monly called  "  Dung  salts."  ...  To  buy  these  low  grades  of 
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potash  salts  is,  even  io  Germany,  not  considered  economical 
on  the  part  of  fanners,  for  they  have  learned  that  whenever 
the  cost  of  transportation  of  one  hnndred  pounds  of  potassium 
oxide  exceeds  ahout  sixty  cents,  the  higher  grades  become 
the  cheaper  article.  To  pay  an  additional  freight  across  the 
Atlantic  on  1800  pounds  of  material,  which  we  have  in  abun- 
dance and  cheaper  at  home,  for  the  purpose  of  securing  160 
to  200  pounds  of  potassium  oxide,  can  not  be  the  best  course 
to  obtain  a  suitable  supply. — Hep.  Sec  Mass.  Board  of 
AgriCy  1876-6,  354.  

THB   COMPOSITION   OP  AHEBICAN  WHEAT  PBODUCTS. 

Important  additions  to  our  knowledge  of  the  chemical  com- 
position and  nutritive  value  of  some  of  our  common  feeding 
materials  for  cattle  have  been  made  by  Professor  Storer,  of 
the  BuBsey  Institution  of  Harvard  University,  in  analyses  of 
Western  shorts  (bran),  middlings,  and  shipstuffl  Until  late- 
ly very  few  trustworthy  analyses  of  American  vegetable 
products  had  been  made,  and  it  has  been  necessary  to  de- 
pend upon  tables  of  European  analyses  for  estimates  of  their 
composition.  The  names  given  to  the  by-products  from  the 
manufacture  of  wheat  into  flour  vary  in  different  parts  of  the 
country.  *^  Shorts  "  and  ^'  bran  "  ai-e  generally  synonymous. 
"  MidcUings  "  is  usually  applied  to  a  meal-like  product,  rank- 
ing in  composition  and  fineness  midway  between  shorts  and 
flour.  The  terms  '^  millstuff "  in  Boston, "  millfeed  "  in  Chi- 
cago, and  "shipstuff "  in  the  South,  seem  all  to  apply  to  a 
mixture  of  shorts  and  middlings,  which  include  every  thing 
not  flour  that  is  separated  from  wheat.  On  comparing  his 
own  results  with  the  most  trustworthy  European  analyses, 
Professor  Storer  finds  that  these  products  in  this  country  are 
somewhat  dryer  than  the  corresponding  European  ones. 
Three  samples  of  Western  shorts,  for  instance,  average  11.65 
per  cent,  of  water,  while  the  average  of  European  bran  was 
13.24  per  cent.  This  difference  Professor  Storer  is  inclined 
to  attribute  to  the  greater  dryness  of  the  atmosphere  in  this 
country.  There  was  a  similar  difference  in  the  amount  of 
albuminoids,  the  average  in  American  shorts  being  11.75  per 
bent,  and  in  European  bran  13.44  per  cent.  For  this  two 
reasons  are  suggested.  First,  the  flour,  which,  as  is  familiarly 
known,  contains  less  albuminoid  (nitrogen)  than  bran,  is  less 
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completely  separated  from  the  bran  here  than  in  Europe. 
Second,  Western  shorts  often  lose  weight  in  storage  and 
transportation.  In  standing  in  heaps  they  not  unfreqaently 
<'  heaty"  and  '^  shrink ''  to  the  extent  of  twenty  per  cent,  of 
the  original  weight.  In  the  process  of  fermentation,  to  which 
this  is  largely  due,  the  albuminoids  would  be  found  to  suffer 
decomposition  and  loss.      

FUBNAC£  FOB  BURNING  HAT,  STRAW,  BXa 

The  necessity  for  some  practical  device  whereby  vegetable 
refuse  of  various  kinds,  such  as  straw,  hay,  dry  leaves,  sea- 
weed, etc.,  may  be  conveniently  utilized  as  fuel  in  those  re- 
gions where  coal  is  expensive  and  timber  scarce,  has  long  been 
recognized,  and  several  attempts  to  solve  the  problem  have 
been  made.  The  following  is  a  description  of  one  of  the 
most  promising  inventions  for  this  purpose.  It  consists  of  a 
box  of  stove  sheet-iron,  in  which  is  a  heavy  press  follower, 
which  by  a  simple  mechanism  can  be  moved  up  and  down, 
and  thus  arranged  to  maintain  a  steady  pressure  upon  the 
hay,  or  similar  material,  placed  in  the  fire-chamber.  The  sup- 
ply of  fuel  is  regulated  by  a  feeder,  and  a  suitable  attachment 
adjusts  the  grate  relatively  to  the  follower,  according  to  the 
quantity  of  material  placed  between  them.  The  inventor 
claims  that  by  this  arrangement,  the  fuel  being  under  press- 
ure, combustion  can  go  on  only  around  the  sides  to  which 
the  heat  and  air  have  access ;  the  consumption  of  fuel  is  there- 
fore very  slow,  and  can  readily  be  graduated  by  the  draft 
supplied.  One  hundred  pounds  of  hay  or  straw,  it  is  claimed, 
will  be  sufficient  to  supply  the  stove  during  the  coldest  weath- 
er, and  six  or  seven  tons  will  suffice  for  an  entire  winter. — 6 
2>,  XXXin,  119.  

NTTTBinyE  YALUB  OF  SHORTS,  MIDDLINGS,  AND  BHIPSTUFF. 

Analyses  by  Professor  Storer  show  that  these  American 
wheat  products  are  very  valuable  as  food  for  domestic  ani- 
mals. In  the  latest  tables  of  Wolff,  of  the  Agricultural  Ex* 
periment  Station,  at  Hohenheim,  in  Germany,  European  bran 
is  reckoned  as  worth  twelve  per  cent,  less  than  rye,  and  thirty- 
five  per  cent  more  than  average  hay.  The  estimates  are 
based  upon  the  amounts  of  actually  digestible  food  ingre- 
dients contained  in  them,  certain  values  per  pound  being  as- 
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Bumed  for  albuminoids,  carbo-hydrates,  and  fats.  Taking  rye 
as  the  standard,  and  oalcnlating  what  number  of  pounds 
would  contain  one  dollar's  worth  of  these  ingredients,  the 
same  number  of  pounds  of  European  bran  would  be  valued 
at  87  cents,  St.  Louis  '^  shipstuff  "  at  88  cents,  and  com  meal  at 
94  cents.  The  middlings  and  shipstuff  contain  less  of  albu- 
minoids and  fats,  and  more  of  carbo-hydrates  than  the  shorts 
or  bran,  but  must  be  a  trifle  more  digestible.  The  estimated 
value  would  not  differ  greatly  fi'om  that  of  the  bran  or  shoits. 
"  It  is  worth  noting,"  Professor  Storer  remarks, ''  that  the  ash 
of  bran  (or  shoits)  contains  an  unusually  large  percentage  of 
phosphates  (over  fifty  per  cent,  of  this  ash  is  phosphoric  acid, 
calculated  as  if  it  were  free  and  uncombined),  and  that  every 
ton  of  shorts  or  middlings  contains  from  thirty  to  fifty  pounds 
of  ash.  All  the  vaiieties  of  bran  are  consequently  well  fitted 
to  supply  the  phosphates  needed  by  milch  cows  and  growing 
animals ;  and  the  manure  from  animals  fed  with  bran  will,  of 
course,  be  especially  rich  in  phosphates.— J?Wfe^m  Btusey  In- 
siUtUion^  I,  39-185. 

SALT-MABSH  AND  BOG  HAT:    THB  FEEDING  VALUE. 

Professor  Storer  has  examined  a  number  of  coarse  hays, 
including  particularly  several  specimens  of  bog  and  salt- 
marsh  hay,  such  as  are  commonly  used  for  fodder  and  ma- 
nure in  New  England.  As  regards  chemical  composition, 
these  stand  midway  between  ordinary  upland  hay  and  straw 
of  the  cereals.  That  is  to  say,  straw  contains  in  general  less 
of  albuminoids  and  fats,  but  more  crude  fibre  (cellulose)  than 
good  hay.  These  coarse  hays  have  less  of  albuminoids  and 
fats  than  the  hay  and  more  than  the  straw,  so  likewise  they 
contain  more  crude  fibre  than  the  hay  and  less  than  the 
straw.  The  practical  bearing  of  these  facts  is  very  impor- 
tant. One  great  defect  of  our  ordinary  forage  materials  is  a 
lack  of  albuminoids  (nitrogenous  material).  Late  investiga- 
tions at  the  European  experiment  stations  have  shown  that 
the  functions  of  nitrogen  in  nutrition  are  more  important  than 
was  formerly  supposed,  and  that  only  the  best  qualities  of 
hay  contain  as  large  a  proportion  of  these  as  is  required  by 
milch  cows,  and  for  working  and  fatting  animals  for  the  high- 
est production.  The  poorer  qualities  of  hay,  however,  fur- 
nbh  a  good  deal  of  digestible  and  nutritious  material,  but  are 
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deficient  in  albuminoids.  To  use  these  coarse  hays  economio- 
ally,  other  matenals  rich  in  digestible  albuminoids  should  be 
added.  Such  are  oil-cakes,  beans,  pease,  bran,  etc.  And  Pro- 
fessor Storer  very  justly  remarks  that  'Hhere  are  many  places 
where  it  would  be  not  merely  good  practice,  but  really  excel- 
lent farming,  to  feed  out  upon  the  farm  the  hay  from  coarse 
natural  herbage,  with  the  addition  of  small  quantities  of  the 
more  concentrated  forms  of  food,  and  send  off  from  the  farm, 
in  so  far  as  might  be  practicable,  the  more  costly  upland  hay, 
to  be  marketed  like  any  other  merchantable  product.^' 

ABTIFICIAL  DBYIK6   OF   HAY  AND   GRAIN. 

Considerable  interest  has  been  excited  in  agricultural  cir- 
cles in  England  in  regard  to  the  apparatus  invented  by  Mr. 
William  Alfred  Gibbs  for  drying  hay  and  grain  artificially 
during  damp  weather.     The  apparatus  consists  of  a  porta- 
ble stove,  constructed  of  plate  iron,  and  is  surmounted  by  a 
fan  which  is  driven  by  a  belt  from  a  three  horse-power  port- 
able steam-engine.     The  fan  draws  all  the  heated  air  and 
gases  from  the  coke  fire,  together  with  a  volume  of  warmed 
air,  which  passes  through  a  chamber  sniTonnding  the  inner 
chamber  of  the  stove,  and  blows  the  hot  current,  at  a  tem- 
perature of  400°  Fahr.  or  more,  into  the  dryer.     This  resem- 
bles in  general  shape  a  straw  elevator,  consisting  of  a  shee^ 
iron  trough  six  feet  in  breadth,  twenty  feet  long  if  mounted 
on  wheels  as  a  portable  carriage,  or  forty  or  fifty  feet  long 
if  a  fixture.     The  trough  is  raised  at  one  end  at  a  low  angle, 
so  that  hay  fed  in  at  the  upper  end  farthest  from  the  stove 
shall  slowly  travel  to  the  lower  end  near  the  stove,  this  be- 
ing assisted  by  a  reciprocating  motion  given  to  the  bottom 
of  the  trough.     A  ridge  of  triangular  section,  running  along 
the  middle  of  the  trough,  divides  it  into  two  almost  semicir- 
cular channels,  so  that  the  hay  passes  down  in  two  streams; 
the  hot  air  issues  through  two  slit  apertures,  one  on  each 
side  of  the  base  of  the  middle  ridge,  and  for  the  entire  length 
of  the  machine,  and  the  hay  is  kept  continually  stirred  and 
lightened  up,  over  the  hot  blast,  by  a  number  of  small  iron 
stirrers  contrived  to  imitate  the  action  of  forks  worked  by 
hands.    The  London  Times^  in  an  article  on  this  subject,  re- 
marks of  the  experiment  of  Mr.  Gibbs,  that  partly  mad«  but 
wet  hay  passed  through  the  machine  was  converted  st  once 
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into  a  thoroughly  dry  condition  for  the  stack,  and  that  spoil- 
ed and  musty  hay  was  dried  into  hay  of  fair  apparent  qual- 
ity and  pleasant  fragrance ;  also,  that  freshly  cut  grass,  sat- 
urated with  rain  from  a  heavy  thunder-shower,  was  dried  into 
hay  of  first-class  color,  possessing  the  rich  malt  odor  of  well- 
made  hay.  Mr*  Oibbs,  in  bringing  his  invention  before  the 
public,  claims  that  this  new  hay-dryer  is  as  portable  as  a 
threshing-machine,  and  as  quickly  set  to  work;  that,  besides 
dealing  with  first  and  second  crops  of  hay,  it  will  dry  all 
kinds  of  grain  in  the  straw,  and  fit  it  for  being  threshed  out 
at  once  if  wished.  He  says  one  ordinary  portable  engine 
of  eight  or  ten  horse-power  can  dry  and  thresh  out  at  the 
same  time.  The  machine  can  be  driven  by  either  steam  or 
water  power,  or  by  horse  gear ;  and,  in  whichever  way,  it  will 
save  the  labor  of  five  or  six  men.  Being  thus  a  labor-saving 
machine,  its  use  is  not  limited  to  that  of  final  resource  when 
other  means  fail,  but  it  is  available  during  every  dull  day  of 
harvest  for  finishing  off  rapidly  the  most  advanced  of  the  hay 
or  grain  crop,  and  thus  expediting  as  well  as  insuring  the 
gathering.  If  three  or  four  farmers  purchased  one  such  map 
chine  among  themselves,  and  hired  it  out  to  each  other  in 
turn,  those  of  them  who  did  not  need  to  use  it  would  get  ten 
per  cent,  on  their  share  of  the  cost,  while  those  who  did  need 
it  would  in  all  probability  save  the  whole  of  their  outlay  the 
first  season.  The  objection  that  all  would  want  it  at  once 
is  not  so  great  as  it  seems,  because  it  is  very  seldom  that  the 
farmers  of  a  neighborhood  have  their  crops  in  exactly  the 
same  state  of  forwardness  simultaneously.  Every  practical 
man  knows  that  in  some  seasons  he  has  suffered  great  loss 
and  inconvenience  by  bad  weather,  while  his  neighbors,  from 
being  a  little  earlier  or  a  little  later  than  himself,  have  saved 
their  crops  in  good  condition ;  in  other  seasons  the  case  lias 
been  reversed;  he  has  been  fortunate  and  they  have  been 
caught.  Moreover,  it  has  been  found  that  when  half-made 
hay  had  been  left  out  untouched  in  the  rain  for  three  or  four 
weeks,  until  some  parts  were  black  and  apparently  worthless, 
the  drying  process  restored  the  whole  to  a  fair  marketable 
quality.  Hence,  each  farmer  could  safely  wait  his  turn,  so 
long  as  there  was  the  satisfactory  certainty  of  being  able 
thus  to  complete  his  harvest.  According  to  Mr.  Gibbs's  cal- 
culation, the  total  expenses,  allowing  for  outlay  and  for  wear 
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and  tear,  does  not  exceed  seven  or  eight  shillings  per  ton. — 
2  A^  XX.,  64.  

THE  NBW  PHYIXOXEBA  BBXBDT. 

La  Nalure^  in  a  late  review  of  the  researches  of  M.  Damas 
relative  to  the  practical  efficiency  of  the  alkaline  snlpho- 
carbonates  as  destroyers  of  the  phylloxera,  affords  us  the  fol- 
lowing information  upon  the  philosophy  of  the  operation  of 
this  class  of  salts:  The  salpho-carbonates  of  the  alkalies  are 
produced  by  calcining  their  respective  sulphates  with  carbon, 
by  which  the  mono-sulphide  is  produced,  and  agitating  a 
concentrated  aqueous  solution  of  this  with  carbon  disulphide. 
The  sulpho-carbonates  obtained  as  here  described  are  free 
from  disagreeable  odor,  are  not  dangerous  to  handle,  are 
non-inflammable,  and  comparatively  stable.    In  the  presence 
of  acids,  however,  even  of  the  weakest,  and  notably  when 
acted  upon  by  the  carbonic  acid  of  which  a  moist,  arable  soil 
invariably  contains  a  certain  quantity,  the  sulpho-carbonates 
are  decomposed  into  carbonates,  with  the  liberation  of  car- 
bon disulphide  and  sulphuretted  hydrogen,  both  of  which, 
and  especially  the  first,  are  known  to  be  highly  efficient  in- 
secticides.   It  has  been  found  that  it  is  not  only  necessary 
to  destroy  the  insects  upon  the  vines  and  roots,  but  likewise 
to  poison  the  earth  in  the  vicinity  of  the  same,  and  render  it 
uninhabitable  by  them.     For  this  purpose  the  sulpho-ca^ 
bonates  seem  to  be  admirably  adapted,  inasmuch  as,  by  their 
tardy  decomposition,  they  furnish  a  slow  but  constant  snpply 
of  the  poisonous  gases  for  some  days.     Experiments  have 
shown  that  1442  grains  of  the  sulpho-carbonate  of  potassa 
will  exterminate  the  insects  from  198  to  284  cubic  feet  of 
earth,  killing  not  only  the   phylloxera,  but  likewise  the 
larvsB  of  larger  insects.    To  apply  the  remedy,  it  is  recom- 
mended to  remove  the  earth  from  the  foot  of  the  vine 
about  a  foot  deep  and  sixteen  inches  broad,  into  which  is  to 
be  poured  five  or  six  quarts  of  water  mixed  with  six  or  eight 
quarts  of  the  sulpho-carbonate  solution  at  40^  Baura&    When 
the  liquid  is  well  absorbed  the  hole  is  closed,  and  the  same 
process  gone  through  on  another  vine.    By  following  this 
method  the  penetration  of  the  solution  to  the  deepest  roots 
is  insured.    Another  method  of  application  proposed  by  M. 
Dumae  is  to  mix  the  sulpho-carbonate  with  twice  its  weight 
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of  slaked  lime,  and  to  strew  the  powder  thus  obtained  upon 
the  soil  wherever  required. 

BAYAQES   OV  PHYLLOXBBA. 

Among  the  various  methods  employed  most  successfully 
in  France  to  prevent  the  ravages  of  the  phylloxera,  is  the 
application  of  the  sulpho-carbonates  as  originally  suggested 
by  M.  Dumas.  The  sulpho-carbonate  of  potash  has  been  ex- 
perimented with  most  generally,  and  it  is  maintained  that  in 
addition  to  the  destruction  of  the  pest,  it  serves  as  a  valu- 
able manure  to  the  plants,  greatly  increasing  their  vigor. 
More  recently  sulpho-carbonates  of  sodium  and  of  barium 
have  been  tested,  the  former  proving  to  be  in  every  respect 
equal  in  efficacy  to  the  potassium  salt  In  some  respects  it 
was  found  that  the  salt  of  barium  was  even  better  than  the 
other,  as  it  is  quite  reasonable  in  price,  and  as  a  mineral  ma- 
nure its  action  is  much  slower  and  more  permanent  than  that 
of  the  other.— 6  jB,  July  11, 1876, 213. 

LATEST  OONCLUSIOKS  SESPECmNG  PHYLLOXERA. 

The  most  recent  conclusions  by  Dumas  in  regard  to  the 
subject  of  the  phylloxera,  or  grape-vine  louse,  and  its  reme- 
dies, are  as  follows :  First,  sulpho-carbonate  of  potassium  is 
a  rapid  insecticide,  the  only  one  which  surely  destroys  the 
insect  at  the  roots,  and  also  supplies  to  the  vine  a  strong  re- 
constituent  element;  second,  sulpho-carbonate  of  sodium 
offers  the  same  advantages,  used  only  as  insecticide ;  third, 
snlpho-carbonate  of  barium,  being  anhydrous  and  little  solu- 
ble, is  recommended  for  its  resistance  to  the  action  of  oxygen 
and  of  carbolic  acid,  so  that  it  is  a  poison  less  prompt,  but 
more  durable  in  effect;  with  regard  to  the  winter  eggs, fourth, 
the  heavy  oil  of  gas-tar,  and  especially  the  oil  called  anthra- 
cenCy  seems  to  be  best  for  washing  the  stocks  and  destroying 
the  eggs ;  fifth,  the  treatment  with  tar  for  the  stocks  and  sul- 
pho-carbonates  for  the  roots  should  be  effected  especially  in 
February  and  March. — 18  A^  March  10, 1876, 668. 

CABTRIDGES  FOB  THE  DEBTBUCTION  OF  FIELD  MICE   BY  FUMI- 
GATION. 

According  to  Dr.  Nessler,  the  cartridges  recommended  for 
destroying  field  mice  by  fumigation  may  be  prepared  by 
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dissolving  twelve  parts  of  Baltpeti*e  in  twenty-four  parts  of 
hot  water,  and  mixing  well  with  thirty  parts  of  sawdast  and 
seven  parts  of  coal-tar,  and  drying  in  the  air.  This  powder 
may  then  be  made  up  with  starch-paste  (ten  parts  of  staixsh 
to  ninety  parts  of  water)  into  a  mass  that  can  be  formed  into 
rods  about  four  tenths  of  an  inch  thick  and  one  inch  long, 
which  should  be  well  dried,and  sprinkled  with  melted  sulphur. 
The  mixing  of  the  powder  and  making  up  of  the  mass  with 
starch-paste  is  readily  accomplished  in  a  petroleum  barrel, 
containing  ten  to  twelve  one-pound  iron  balls,  and  capable 
of  being  rotated  on  an  axis  passing  through  it  lengthwise. 
The  rods  may  be  formed  most  rapidly  by  pressing  the  mass 
in  sheet-iron  moulds  having  a  number  of  compartments  of  the 
proper  size.  Several  thousand,  it  is  said,  can  be  made  by  a 
practiced  hand  in  an  hour.  After  drying,  they  should  be 
spread  out,  and  by  means  of  a  broom  sprinkled  with  fused 
sulphur.— 5  (7,  XXXII.,  255. 

MEANS  FOB  DESTROYINQ  THE   SIBEBIAN  MABMOT. 

Among  the  smaller  animals  most  injurious  to  vegetation  in 
Siberia  is  a  small  marmot  known  as  the  soulish  {Spermophi- 
lus  citiUu3)y  closely  allied  to  the  species  so  common  in  Min- 
nesota, Wisconsin,  and  Iowa,  in  the  West,  called  there  gopher, 
thirteen-lined  squirrel,  prairie  squirrel,  etc.    In  the  depart- 
ment of  Jekaterinoslaw  they  have  lately  become  so  abundant 
as  to  constitute  a  positive  pest,  and  an  order  has  been  issued 
requiring  each  inhabitant  to  furnish  a  certain  number  of 
heads  under  penalty  of  a  fine.     In  1873,  in  five  counties  alone 
rewards  were  paid  for  the  destruction  of  nearly  six  millions 
of  these  animals.    By  energetic  measures  of  this  kind  alone 
has  it  been  possible  to  prevent  the  almost  total  deatmction 
of  the  crops.— 8  (7,  XXXVI.,  12i. 

THE  FODDEB  VALUE  OF  APPLES. 

In  bis  investigation  of  the  fodder  value  of  apples,  Professor 
Storer  confirms  the  observations  of  other  chemists,  to  the  ef- 
fect that  apples  are  very  poor  in  nitrogen.  The  flesh  of 
Baldwins  and  Russets  yielded  15.V  to  17.5  per  cent  of  dry  or- 
ganic matter  (the  rest  being  water  and  mineral  matters),  snd 
only  0.21  to  0.27  per  cent,  of  albuminoids.  Apple  pomace  con- 
tained 22.3  per  cent  of  dry  orjganic  matter,  and  0.^8  per  cent 
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of  albuminoids.  Leaving  the  water  out  of  account,  the  dry 
matter  of  the  flesh  of  apples  contains  1.43  per  cent,  of  albu- 
minoids, while  the  dry  matter  of  potatoes  has  8.54,  and  pump- 
kins 17.32  per  cent,  of  albuminoids.  From  these  facts  two 
interesting  conclusions  are  to  be  drawn.  First,  the  small 
amount  of  nitrogen  explains  at  least  one  reason  for  the  low 
value  of  apples  for  feed  and  for  manure ;  and,  second,  to 
make  economical  fodder  from  apples  or  pomace,  food  rich  in 
nitrogen  should  be  added.  In  this  way  not  only  the  sugar, 
but  also  the  pectose,  of  which  apples  are  largely  composed, 
may  be  economically  utilized  as  food. — BiMetin  JBuasey  In- 
stUutiofiy  L,  339.  

THS  TASTB   OF  TURNIPS  IN  MILK  AND  BUITSB. 

It  is  Stated,  upon  German  authority,  that  the  unpleasant 
taste  impaired  to  milk  and  butter  by  feeding  turnips,  etc., 
may  be  removed  by  simply  throwing  into  each  pan  of  milk 
of  four  to  five  quarts  as  much  saltpetre  as  will  lie  on  the 
point  of  a  knife,  when  a  gelatinous  mass  will  separate  from 
the  milk  and  settle  to  the  bottom. — 9  (7,  XUL,  107. 

PBESEBVATION   OF  HOPS. 

Exhaustive  experiments  have  demonstrated  that  hops, 
packed  when  fresh  by  means  of  a  hand-press  in  strong,  suit- 
ably constructed  metallic  boxes,  and  sealed  up  hermetically, 
can  be  preserved  in  any  cellar  with  a  temperature  not  above 
48*^  or  60%  without  manifesting  the  least  inferiority  to  fresh 
hops  in  color,  odor,  or  weight ;  and  the  beer  made  with  them 
in  summer  is  said  to  equal  winter  beer  in  flavor  and  fineness. 
—13  C,  December  15, 1876, 1669. 

NEW  FEBTILIZINQ  MATEBIAL. 

Cabien  recently  called  the  attention  of  the  Paris  Academy 
of  Sciences  to  the  hitherto  entirely  neglected  source  of  fertil- 
izing material  in  the  deposits  left  by  every  ebb-tide.  He 
asserted  that,  after  the  detritus  had  been  suitably  ground, 
he  obtained  a  powder  consisting  of  calcareous  phosphates, 
which,  when  mixed  with  an  equal  amount  of  liquid  and  solid 
fecal  matter,  afforded  a  manure  containing  30  per  cent,  of 
easily  soluble  phosphates,  20  per  cent,  of  nitrogen,  and  only 
12  per  cent,  of  insoluble  ingredients,  being  as  rich  in  nitrogen 


384     ANNUAL  BECOBD  OF  SCIENCB  AND  INDUSTBT. 

as  Feravian  gaano,  and  richer  in  pbosphate& — 3  (7,  Natember 

1,1876,884.  

POSSIBILITY  OF  PBEDICTING  THB  C0MIN6  HASYBST. 

Mari6  Davy,  haying  studied  the  influence  of  the  weather 
upon  the  vegetation  in  1875  and  1876,  concludes  that  there 
occur  in  the  life  of  a  plant  two  well-marked  phases:  first,  the 
plant  assimilates,  and,  second,  it  applies  the  reserved  material 
to  the  formation  of  the  seeds.  In  comparing  the  seasons  of 
1873,  1874,  and  1875,  he  states  that  the  study  of  the  hy- 
grometer and  the  evapometer,  supplementing  as  they  do 
the  temperature,  rain,  and  light,  leads  to  the  conclusion  that 
if  we  have  the  meteorological  data  for  the  weather  succeed- 
ing the  time  of  blossoming  of  the  plant,  we  can,  according  to 
the  locality,  estimate  the  probable  value  of  the  harvest  that 
is  to  follow.— 19  (7, 1876, 100. 
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BEPOBT  OX  TUB  MARITIME  FISHBBIES   OF  FRANCE,  1874. 

The  report  on  the  maritime  fisheries  of  France  for  the  year 
1874  has  just  been  pnblished,  showing  that  their  general 
value  amonnted  to  about  78,000,000  francs,  being  nearly  six 
and  a  half  millions  less  than  in  1878. 

So  far  as  the  cod  are  concerned,  there  was  a  larger  yield 
than  before,  although  there  was  a  reduction  of  twenty-Uve 
in  the  number  of  vessels  in  the  fishing  fleet.  The  herring- 
fishery  was  much  inferior,  nearly  half  of  the  general  deficit 
relating  to  this  fish.  Among  the  causes  of  this  decrease  are 
named,  firat,  a  diminished  demand  for  the  fish ;  second,  the 
later  period  at  which  the  vessels  started  out  for  the  fish- 
eries ;  and,  third,  the  abundance  of  fruit  in  the  maritime  dis- 
tricts, thus  materially  i-educing  the  use  of  the  herring.  This 
decreased  demand  is  considerad  a  circumstance  to  be  regret- 
ted, certain  establishments  which  formerly  consumed  large 
quantities  of  herring  now  dispensing  with  them,  especially 
in  Alsace  and  Lorraine.  There  is  no  reason  to  believe  that 
the  fish  have  become  any  scarcer,  nor  that  the  means  at  the 
command  of  the  fishermen  are  insufficient  to  secure  a  much 
larger  yield;  in  fact,  the  use  of  cotton  for  nets  instead  of 
hemp,  and  improved  apparatus  generally,  allow  a  greatly  in- 
creased percentage  of  captures  in  proportion  to  the  number 
of  men. 

Improved  methods  in  the  preparation  of  the  herring  are 
now  strongly  urged,  so  that  an  increasing  demand  may  be 
secured,  and  thus  an  important  industry  be  maintained  at  its 
utmost  development. 

The  sardine-fishery  of  1874  was  also  much  less  than  that 
of  previous  years,  in  consequence  of  the  diminished  numbers 
on  the  coast. 

Much  satisfaction  is  expressed  in  the  official  report  at  the 
improvement  in  the  department  of  oyster-culture,  the  pro- 
duction of  Arcachon  alone  being  nearly  82,000,000,  or  nearly 
doable  that  of  1878,  with  a  corresponding  reduction  of  near- 
ly one  half  in  price. 

R 
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The  actual  number  of  men  employed  in  1874  amounted  to 
67,029,  and  of  vessels  of  all  kinds  to  20,399,  with  an  aggre- 
gate of  102,083  tons. — Revue  Maritime  et  CdonicUe, 

BEPOBT   OF  BUREAU   OF  STATISTICS. 

The  annual  report  of  Dr.  Young,  Chief  of  the  Bureau  of 
Statistics  of  Commerce  and  Navigation,  for  the  fiscal  year 
ending  June  30th,  1875,  has  been  published  as  a  portion  of 
the  report  of  the  Secretary  of  the  Treasury,  and  forms  an 
octavo  of  about  1100  pages.  As  usual,  it  is  divided  into 
three  parts :  first,  Commerce ;  second.  Immigration  ;  third, 
Navigation.  Under  the  head  of  commerce  is  given  the  iibii« 
al  series  of  tables  of  domestic  and  foreign  imports  and  ex* 
ports,  with  the  duties  levied,  home  consumption,  shipments 
of  domestic  and  foreign  commodities  and  lumber,  etc 

The  products  of  the  American  fisheries  and  the  imports 
from  foreign  ports  are  also  given  in  the  series  of  tables. 
The  value  of  the  American  whale-fishery  for  the  fiscal  year 
mentioned  is  given  at  C2,841,002,  this  including  1,090,951 
gallons  of  sperm  and  1,414,186  gallons  of  whale  oil,  328,217 
pounds  of  whalebone,  etc.  The  cod-fisheries  are  estimated 
at  756,543  hundred-weight,  with  a  value  of  $3,664,496 ;  the 
herring  -  fisheries  at  527,633  hundred  -  weight,  valued  at 
$2,655,623.  The  entire  yield  of  the  American  fisheries  other 
than  the  whale-fishery  is  placed  at  $10,747,579,  and  the  total 
value,  including  the  whale-fisheries,  at  $13,588,581. 

Comparing  these  tables  of  the  whale-fisheries  with  those 
given  by  Messrs.  Baitlett  and  Son,  of  New  Bedford,  for  the 
actual  imports  during  the  year  1875,  we  find,  according  to  the 
last-mentioned  authority,  that  there  were  taken  42,617  barrels 
of  sperm-oil,  34,594  barrels  of  whale-oil,  and  372,303  pounds 
of  whalebone.  

GLOUCKSTER  FISHBBIES  FOR  1875. 

The  Cape  Ann  Mimili/  Almanac  for  1876,  published  by  the 
Gloucester  Telegraphy  contains  some  interesting  notes  in  re* 
gard  to  the  progress  of  the  fisheries  of  that  noted  town. 
The  extent  of  these  may  be  judged  from  the  fact  that  the 
total  value  of  the  fisheries  for  1875  for  the  port  of  Gloucester 
amounted  to  $3,909,500,  that  of  the  whole  district  of  Glouces- 
ter being  $4,624,000.     The  whole  number  of  vessels  en^ 
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ployed  was  876,  of  which  108  were  employed  in  the  mack« 
erel-iishery. 

The  most  important  item  of  the  fisheries  was  that  of  the 
Georges  cod-fishery,  producing  $1,021,000;  next  is  the  Banks 
cod-fishery,  valued  at  $998,000;  while  the  Bank  halibut* 
fisheries  were  yalued  at  $507,000. — Cape  Ann  MimUy  Al- 
manac   

CONNECTION  OF  HBTBOBOLOOY  AND  HBRRING-FISHEBIBS. 

For  some  years  past  the  Meteorological  Society  of  Soot- 
land  has  been  endeavoring  to  ascertain  the  connection,  if  any, 
between  the  physical  conditions  of  the  atmosphere  and  the 
water  of  the  sea  and  the  appearance  of  herring  on  the  coast 
of  Scotland,  this  fishery  being,  as  is  well  known,  a  very  im- 
portant interest  in  that  country,  and  one  employing  a  large 
capital  and  many  men.  The  insults  of  their  labors,  after  a 
careful  consideration  of  all  the  facts  and  conditions,  may  be 
summed  up  in  the  proposition  that  the  ^  take  "  of  herring  is 
most  abundant  when  and  where  the  temperature  of  the  sea 
is  lowest.  It  was  found  that  the  temperature  of  the  sea  for 
the  east  coast  of  Scotland  from  the  middle  of  August  to  the 
close  of  the  fishing  season  was  continuously  and  considerably 
higher  in  1875  than  in  1874 ;  and  that  the  catch  of  herring 
was  continuously  and  considerably  lower  during  1875  than 
daring  the  same  period  in  1874.  When  the  temperature  at 
the  surface  of  the  sea  was  high,  the  fish  were  found  in  the 
deeper  parts  of  the  water,  preferring  the  lower  to  the  higher 
temperatura. 

When  a  thunder-stoiin  has  prevailed  on  any  of  the  days 
devoted  to  fishing,  a  good  ^*  take''  of  herrings  may  be  expect- 
ed, but  on  the  following  day  few  if  any  fish  are  caught  on 
that  part  of  the  coast,  unless  at  the  extreme  verge  of  a  deep 
part  of  the  sea,  as  if  the  fish  were  retreating  thither.  To  set- 
tle these  points  on  a  more  definite  basis,  and  to  give  greater 
precision  to  their  investigations,  the  Meteorological  Society 
of  Scotland  desires  the  fishermen  generally  to  observe  the 
temperature  of  the  sea  at  the  surface  and  also  at  the  depth  at 
which  the  fish  strike  the  coast,  the  amount  of  trouble  involved 
in  this  being  very  incommensurate  with  the  practical  results 
that  promise  to  be  obtained  therefrom.  By  a  somewhat  sim- 
ilar series  of  observations,  prosecuted  by  Yon  Freeden,  of 
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Hamburg,  it  was  ascertained  that  northwest  winds  are  best 
for  large  catches  of  herring,  and  northerly  winds  better  than 
southerly,  westerly  better  than  easterly,  also  that  moderate- 
ly strong  winds,  sufficient  to  ruffle  the  surface  of  the  sea,  are 
better  than  calm  weather,  and  light  winds  almost  as  unfav- 
orable as  stiff  bi'eeses.  It  is  not  impossible  that,  before  long, 
the  hernng-fishery  may  be  regulated  by  the  thermometer, 
and  that  the  net  will  be  shot,  not  at  random,  as  heretofore, 
but  with  an  almost  absolute  ceitainty  of  finding  the  fish. 

In  further  illustration  of  the  influence  of  temperature  on 
the  hemng-fishery  of  Scotland,  we  learn  that  during  the 
week  ending  August  19th  last  the  temperature  of  the  water 
off  the  coast  of  Northumberland  kept  at  from  58°  to  59°,bnt 
that  on  the  21st  it  fell  to  55°,  and  on  that  day  herring  were 
caught  for  the  first  time.  Since  then  the  shoals  have  been 
so  great  that  several  vessels  have  sustained  heavy  losses 
by  the  weight  of  the  herring  carrying  the  nets  to  the  bot- 
tom. 

During  the  whole  of  the  warm  weather  of  the  past  summer 
the  catch  of  herring  was  very  light,  and  it  was  not  until  the 
change  of  temperature  that  they  came  within  range  of  the 
nets. — 12  A^  August  24,  31,  352,  381. 

POTOMAC  BIVEB  FISBEBIES. 

A  writer  in  the  Washington  JEvening  Star,  commenting 
upon  the  rapid  decrease  in  the  fisheries  of  the  Potomac  Hir- 
er, is  disposed  to  assign  the  cause,  as  do  many  others,  to  the 
combined  action  of  the  gill-nets  and  shore  seines  which  hreak 
up  the  schools  of  fish  when  on  their  way  to  the  spawning- 
gi*ounds,  thus  preventing  the  depositing  of  their  eggs  under 
circumstances  favorable  to  their  development.  He  strong- 
ly urges  the  propriety  of  having  the  deep  channel  of  the  Po- 
tomac marked  out,  and  the  introduction  of  nets  of  any  kind 
therein  prohibited  under  some  stringent  enactment,  this  chan- 
nel to  be  wide  enough  to  permit  sea-room  to  vessels  sailing 
against  the  wind — half  a  mile  is  suggested — and  so  buoyed 
and  staked  out  that  its  location  shall  be  unmistakable. 

A  similar  action  in  the  harbor  of  New  York  has  resulted 
in  preventing  the  destruction  of  the  fish,  and  allows  them  to 
pass  up  in  sufficient  numbera  to  perpetuate  their  species. — 
Evening  Star. 
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8KAL-FISHEBIES  OF   1876  ON  THB  aSSENI.AND  COAST. 

The  seal-fishery  off  the  coast  of  Gi-eeoland,  as  prosecated 
by  vessels  from  Dundee,  Scotland,  has  proved  to  be  more  I'e- 
munerative  daring  the  spring  of  1876  than  that  of  the  pre- 
ceding year,  eleven  vessels  having  taken  53,776  seals  and 
578  tuns  of  oil.  In  the  preceding  season  twelve  vessels  took 
45,296  seals,  yielding  455  tuns  of  oil.  The  total  value  of 
this  fishery  for  1876  amounted  to  £34,332  ;  that  of  1875,  to 
£27,026. 

TIm  Norwegian  Greenland  fisheries  for  the  year  have  also 
been  very  successful.  One  peculiar  feature  of  the  year  has 
been  the  number  of  old  seals  taken  early  in  the  season,  show- 
ing that  the  work  began  too  soon,  as  the  young  must  have 
been  very  small.  

CLOSE  TIKE  FOE  BBALS  IN  THB  KOBTHEBN  SEA. 

Negotiations  under  way  between  the  governments  of  Oreat 
Britain  and  Norway  in  reference  to  the  time  for  the  capture 
of  seals  on  the  Greenland  coast  have  at  last  been  consum- 
mated by  the  adoption  of  an  Order  in  Council  fixing  the  3d 
of  April  in  each  year  as  the  date  before  which  no  British 
-subject  shall  kill  or  capture  seals  within  the  specified  area. 
It  is  hoped  that  these  restrictions,  if  fully  carried  out,  will 
soon  put  an  end  to  the  barbarous  destruction  of  infant  seals. 

SBPOBT  ON  ALASKA  SEAL  ISLAimS. 

The  subject  of  the  Alaska  fur-seal  fishery  is  one  of  consid- 
erable importance  in  view  of  the  revenue  derived  by  the 
United  States  from  the  Alaska  Commercial  Company  for 
the  rent  of  the  islands.  Since  the  lease  to  that  company 
numerous  complaints  have  been  made  from  time  to  time  of 
its  management ;  and  in  1874  an  act  was  passed  to  appoint 
a  commission  to  visit  the  North  Pacific  with  a  view  of  de- 
termining whether  there  are  other  localities  where  the  fur- 
seal  can  be  found,  and  a  clause  was  introduced  directing  the 
investigation  by  an  officer  of  the  navy  into  the  management 
of  their  trust  by  the  Alaska  Commercial  Company,  and  their 
treatment  of  the  natives. 

Mr.  Henry  W.  Elliott  was  put  in  charge  of  the  former  ob- 
ject of  the  expedition,  and  Lieutenant  May nard  was  detailed 
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for  the  latter.  Mr.  Elliott's  report  was  pablished  some  time 
ago ;  that  of  Lieutenant  Maynai'd  has  just  made  its  appear- 
ance under  a  call  from  the  House  of  Representatives  of  the 
1 4th  of  December.  

MENHAOBN-FISHEBY  IN   1875. 

From  a  recent  report  of  the  United  States  Menhaden  Oil 
and  Guano  Association,  presented  at  its  third  annual  meet- 
ing at  Providence  on  the  12th  of  January  last,  we  learn  that 
the  number  of  factories  in  operation  in  1875  was  sixty,  being 
four  less  than  in  1674 ;  that  there  were  2683  men  employed, 
an  increase  of  104.  The  number  of  sailing-vessels  was  804, 
an  increase  of  21;  the  number  of  steam-vessels,  39,  an  increase 
of  14.  The  fish  caught  in  1874  amounted  to  over  463,000,000, 
or  1,877,767  barrels,  an  increase  over  the  number  in  1874  of 
734,840  barrels.  Of  oil,  2,681,487  gallons  were  made  in  1875, 
and  43,620  tons  of  guano.  The  capital  invested  for  1876  is 
$2,650,000,  an  increase  of  $150,000  over  that  of  the  previous 
year. 

Reference  is  made  to  the  announcement  by  the  Hon.  8.  L. 
Goodale,  of  6aco,  Maine,  of  a  practical  application  of  men- 
haden  in  the  form  of  a  fish-extract  for  medicinal  and  culi- 
nary purposes;  this  substance,  as  derived  from  menhaden,* 
being  considered  especially  nutritious  and  palatable.  This 
promises  to  add  a  very  great  element  of  value  to  the  men* 
haden  industry,  without  in  any  way  afiecting  the  availabil- 
ity of  the  crop  for  the  manufacture  of  oil  and  scrap. 

As  the  result  of  experiments  of  shipments  of  scrap  during 
1874,  it  was  announced  that  4000  tons  had  recently  been  fo^ 
warded  to  Livei'pool  and  Queenstown.  It  was  resolved  that 
all  guano  and  scrap  manufactured  by  members  of  this  asso- 
ciation shall  be  sold  at  the  weight  taken  at  the  factory  of 
the  seller.  

NSW  USB  FOB  THE  8CBAF  OF  THB  HOSS-BUNKSR. 

The  applications  of  the  moss-bunker,  menhaden,  or  pogy, 
a  well-known  fish  of  the  herring  family,  in  the  manufacture 
of  oil  and  guano  ara  well  understood.  The  fish  when  taken 
for  this  purpose  is  first  steamed  and  then  subjected  to  a  heavy 
pressure,  by  which  the  oil  is  squeezed  out,  and  the  refuse  or 
scrap  left  behind.    The  oil  is  used  in  the  manufacture  of 
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soapSy  die  dressing  of  bideB,  etc.,  while  the  scrap  is  con  verted 
into  fertilisers  of  varioas  kinds. 

It  is  now  stated  that  a  new  nse  has  been  found  for  this 
scrap,  namely,  that  of  employing  it  as  a  source  whence  a  large 
amount  of  ammonia  and  other  nitrogenous  products  may  be 
obtained.  This  is  accomplished  by  a  certain  process  of  treat- 
ment with  lime.  It  is  proposed  to  prepare  from  this  sub* 
stance  a  sulphate  of  ammonia,  by  treating  it  with  sulphuric 
acid  of  the  refineries  of  petroleum.  Doubtless  other  chem- 
ical products  will  also  be  attempted. 

The  menhaden  is  also  put  up  in  oil  in  numerous  establish- 
ments in  New  Jersey,  and  sold  as  the  American  sardine, 
ocean  trout,  etc.,  and  sometimes  is  also  put  up  in  spices  and 
pickled, 

Mr.  Goodale,  of  Maine,  has  recently  suggested  another  ap- 
plication of  this  fish,  in  the  preparation  of  a  meat  juice,  which 
he  claims  to  be  extremely  palatable  and  noui-ishing,  quite 
equal  in  this  respect  to  any  of  the  articles  of  a  similar  kind 
known  in  the  trade,  while  at  the  same  time  the  value  of  the 
fish  for  oil  and  guano  is  undiminished. — JLetUr  of  Dr.  Squibbs, 

UTILIZING  THE   OFFAL  OF  CODFISH   ON  THE  GULF  OF  ST. 

LAWBSNCE. 

M.  Levy  has  lately  started  an  establishment  at  the  French 
island  of  St.  Pierre,  in  the  Gulf  of  St.  Lawrence,  for  the  pur- 
pose of  utilizing  the  gurry  and  offal  of  the  codfish,  etc.,  taken 
on  the  banks  of  Newfoundland.  All  the  heads,  entrails,  etc., 
are  gathered  in,  and  after  the  extraction  of  the  oil,  the  bones 
are  converted  into  gelatine  and  superphosphates.  There  are 
two  factories  of  a  similar  character  in  Norway,  one  at  the 
Loffoden  Islands  and  the  other  at  Christiania.-— 8  J?,  August 
21, 1875, 192.  

BEPOBT   OF  THE   COMMISSIOKEB  OF  FISHERIES   OF  CANADA, 

FOB   1875. 

The  report  of  the  Commissioner  of  Fisheries  of  Canada, 
for  the  year  ending  December,  1875,  has  been  recently  pub- 
lished by  the  Dominion  authorities,  and  embraces  an  account 
of  the  general  yield  of  the  fisheries  for  the  year,  imports  and 
exports  of  fish,  the  staff  of  officers,  the  methods  taken  for 
tnaltiplying  the.  whitefish,  si^lmon,  eta,  the  development  of 
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the  waters,  and  a  consideration  of  the  oyster-beds,  lobsters, 
etc.  According  to  Mr.  Whitcher,  the  product  of  the  fisheries 
generally  was  less  than  that  in  1874,  this  being  especially 
trae  of  the  salmon  and  lobster.  The  total  value  of  the  produc- 
tion for  1875  was  $10,347,886 ;  the  value  of  the  exports  during 
the  fiscal  year  was  $134,758.  Notwithstanding  this  decrease, 
the  Commissioner  expresses  himself  as  satisfied  with  the  re- 
sult, the  fishing  population  having  enjoyed  prosperity,  with 
a  good  prospect  of  increased  yields  in  the  future.  According 
to  the  report,  the  Dominion  government  has  now  in  oper- 
ation seven  establishments  for  the  artificial  propagation  of 
fish.  In  addition  to  those  at  Newcastle,  Gasp^,  liestigonche, 
and  Miramichi,  three  others  have  been  erected ;  at  Sandwich 
on  the  Detroit  River,  at  Tadousac  on  the  Saguenay,  and  at 
Bedford  on  the  Sackviile  River,  not  far  from  Halifax.  The 
total  number  of  young  salmon  distributed  from  the  hatching 
of  1874  was  1,700,000,  and  a  much  larger  number  is  hoped 
for  hereafter.  

BEPOBT   OF  THE   FISH   COMMISSIONEBS   OF  MAINE. 

The  Fish  Commissioners  of  Maine  have  published  their  re- 
port for  1875,  being  their  ninth  annual  report,  and,  as  might 
have  been  expected,  much  space  is  occupied  therein  by  the 
subject  of  the  salmon  and  land-locked  salmon,  in  regard  to 
which  they  have  made  the  usual  progress  by  means  of  the 
hatching  establishments  at  Bucksport,  Grand  Lake  Stream, 
and  elsewhere.  They  refer  to  the  i-emarkabte  scarcity  of  salm* 
on  on  the  coast  during  the  year  1875,  a  condition  prevailing 
both  in  the  United  States  and  throughout  the  British  Prov- 
inces, and  they  suggest  that  the  much  greater  abundance  dar- 
ing the  year  before  indicates  something  similar  to  what  we  aee 
in  certain  fruit  crops,  which  usually  show  a  regular  period 
of  abundance  and  scarcity  in  successive  years.  They  say 
that  very  possibly  the  salmon  have  a  two  years'  period  of 
return  to  their  native  waters  for  the  purpose  of  spawning, 
instead  of  one  —  a  suggestion  heretofore  made  by  good  ob- 
servers. 

Of  the  fry  of  the  salmon,  700,000  were  distributed,  100,000 
being  those  of  the  California  species.  The  growing  interest 
in  the  land-locked  salmon  has  also  been  responded  to  by  the 
Maine  Commissioners.     During  the  past  year  many  eggs 
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were  secured  at  Sebec  Lake,  and  a  still  larger  number  at 
Sebago  and  Grand  Lake  Stream,  and,  it  is  to  be  hoped,  with 
satisfactory  results. 

The  distribution  of  black  bass  has  been  continued  by  the 
Commissioners,  and  they  warmly  recommend  this  fish  for 
waters  already  infested  with  pickerel,  which  they  can  success- 
fully resist,  even  if  they  can  not  exterminate  them. 

Reference  ili  also  made  to  the  bine-backed  trout,  Sakno 
oqucuaaj  and  to  the  land-locked  smelt,  and  the  propagation 
of  both  strongly  urged.  A  good  deal  has  been  done  by  the 
Commissionera  in  reference  to  distributing  the  former  fish, 
now  confined  to  the  Rangeley  lakes  and  other  streams  and 
ponds  of  the  state. 

The  subject  of  fish-ways  is  one  that  the  Commissioners 
consider  requires  further  legislation,  in  view  of  the  strenu- 
ous and  hitherto  successful  resistance  to  the  laws  already 
enacted  by  mill*owners  on  certain  streams  of  the  state. 

BEPOBT  OF  THE  FISH  COMMISSIONSS8   OF  NSW  HAMPSHIBE. 

The  report  of  the  Fish  Commissioners  of  New  Hampshire, 
made  to  the  Legislature  at  the  June  session  of  1876,  gives 
an  account  of  the  work  done  by  these  gentlemen  in  the  per- 
formance of  their  trust  The  small  amount  of  money  at  the 
command  of  the  Commissioners  prevented  the  accomplish- 
ment of  all  that  was  desirable,  but  they  have  made  some 
progress  in  the  distribution  of  black  bass,  and  in  introducing 
the  wall-eyed  pike.  They  report  a  considerable  amount  of 
progress  in  the  restoration  of  salmon  to  the  waters  of  the 
state,  and  look  forward  to  a  future  increase  in  the  supply  as 
a  matter  of  much  interest  to  the  people. 

TJENTH  BEPOBT  OF  THE  MASSACHUSETTS  FISH  COHMISSIONEBS. 

Of  the  series  of*  reports  of  the  Fish  Commissioners  of 
the  several  states,  none  are  more  important  than  those  pub- 
lished by  Massachusetts,  of  which  the  tenth,  for  1875,  has 
been  issued. 

Upon  the  much-contested  question  of  the  efSciency  of  the 
fish-way  at  Hadley  Falls  in  permitting  the  passage  of  shad, 
the  Commissioners  maintain  that  the  problem  has  been  solved 
satisfactorily  in  the  affirmative ;  and  as  the  result  of  a  care- 
ful examination,  they  state  that  a  great  number  of  fish,  such 

R2 
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as  Backers,  black  bass,  etc.,  have  passed  througb,  and  that 
qaite  a  number  of  yearling  shad  were  among  the  number, 
with  only  one  mature  fish. 

Although  the  dam  has  been  in  use  for  some  time,  the  fact 
that  no  shad  for  several  years  were  seen  to  ascend  it  was 
seized  upon  as  an  argument  in  opposition  to  the  assertion 
of  its  efficiency.  This,  however,  was  met  by  the  theory, 
now  well  established,  that  anadromous  fish  ascend  to  the 
point  whence  they  commenced  their  downward  journey  to 
the  sea,  and  no  higher,  and  that  consequently,  as  no  shad 
had  been  hatched  or  placed  as  young  fish  in  the  water 
above  Hadley  Falls,  npne  would  attempt  to  go  above  as  ma- 
ture fish.  But  as  for  two  years  past  young  shad  have  been 
hatched  below  the  dam  and  carried  to  the  waters  above, 
the  Commissioners  think  there  is  no  reasonable  doubt  that 
the  yearling  shad  in  question  wero  of  the  number.  In  an- 
other year  we  may,  therefore,  anticipate  the  passage  of  adult 
fish. 

The  other  fish-ways  in  the  state,  as  on  the  Meriimac,  the 
Keponset,  the  Taunton,  and  the  Palmer,  have  also  proved  to 
be  efficient.  Shad-hatching  in  1875  was  conducted  as  here- 
tofore on  the  Merrimac,  the  whole  number  of  shad  taken 
therein  amounting  to  1433,  and  of  spawn  to  6,670,000.  The 
catch  of  shad  during  the  past  year  in  the  Merrimac  was  lar- 
ger than  it  had  been  for  twenty-five  years  previous,  they  be- 
ing so  abundant  that  at  Newburyport  they  were  salted  and 
barreled  as  in  olden  times.  This  is  considered  by  the  Com- 
missioners as  very  satisfactory  proof  of  the  beneficial  results 
of  artificial  culture. 

The  report  is  accompanied  by  a  valuable  sketch  of  the 
progress  of  fish -culture  in  New  England,  and  also  a  bill 
proposed  for  the  regulation  of  the  shore  fisheries  of  the 
stata  

TENTn  REPORT  OF  THE  FISH  COMMISSIONERS  OF  CONNECTICUT. 

The  tenth  report  of  the  Fish  Commissioners  of  the  State 
of  Connecticut  was  presented  to  the  Legislature  at  the  May 
session ;  and  as  giving  the  history  of  the  efibits  of  the  first 
decade  in  the  restoration  of  fish  to  the  waters  of  the  state, 
they  take  occasion  to  review  what  has  been  done  from  the 
beginning  under  state  patronage. 
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The  Commissionera  remark  that  Mafisachnsetts,  in  1856, 
was  the  first  state  to  appoint  Fish  Commissioners  to  consider 
the  subject  of  artificial  propagation,  but  that  no  practical  re* 
salt  fi^Ilowed.  In  1864  New  Hampshire  and  Vermont,  in 
1865  Ma8sacha8etts,and  in  1866  Gonnecticnt,  appointed  Com* 
missioners  to  investigate  the  whole  subject ;  and  on  the  26th 
of  Febroary,  1867,  a  meeting  of  Commissioners  was  held  in 
Boston,  and  the  organization  of  '^  The  New  England  Com- 
missioners of  Inland  Fisheries"  was  formed,  with  the  spe- 
cial object  of  co-operation  in  restocking  the  Connecticut  with 
salmon  and  shad.  In  this  New  Hampshire  was  to  procure 
and  distribute  impregnated  ova  of  salmon  and  shad  in  the 
head- waters  of  the  riven  Vermont  and  Massachusetts  were 
to  build  suitable  fish-ways  over  the  dams  to  the  spawning- 
grounds,  and  Connecticut  was  to  abolish  gill-nets,  stake-nets, 
and  pounds  in  the  river  and  on  the  Sound.  These  measures 
of  co-operation  were  carried  out  as  fully  as  the  various  cir- 
oomstanoes  would  permit 

The  first  experiments  in  the  artificial  hatching  of  shad  were 
initiated  by  Seth  Green  at  Holyoke  in  July,  1867.  In  the 
following  winter  the  first  lot  of  salmon  fry,  about  20,000, 
were  placed  in  the  head-waters  of  the  Connecticut.  Hie  op- 
erations in  New  England  generally  and  those  in  Connecticut 
especially  in  succeeding  years  are  enumerated. 

As  will  be  noticed  by  a  perusal  of  this  very  important 
report,  no  state  has  done  more  than,  if  so  much  as,  Con- 
necticut for  the  culture  of  the  usefhl  food  fishes ;  and  the  re- 
sult is  already  seen,  as  far  as  the  Connecticut  River  is  oon- 
eemed,  in  the  existence  of  an  actual  glut  of  the  market  with 
shad. 

So  far  no  positive  return  has  been  experienced  in  regard 
to  salmon,  but  this  was  not  expected  before  the  year  1876, 
and  possibly  1877.  We  hope  the  next  report  of  the  Commis- 
sioners will  exhibit  a  measure  of  success  in  this  direction  that 
will  satisfy  the  most  doubting  skeptics. 

EIGHTH  BEPOBT  OF  THB  FISH  C0HMIS8I0NBBS  OF  NBW  TOSK. 

The  eighth  annual  report  of  the  Fish  Commissioners  of 
the  State  of  New  York,  for  the  year  ending  December  31, 
1 875,  has  made  its  appearance.  In  regard  to  shad,  it  is  stated 
that  nearly  4,500,000  young  fish  were  turned  loose  into  the 
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Hadson  River;  and  the  yield  of  mature  Bhad  shows  a  &ir  in- 
crease in  the  n amber,  and  a  very  decided  effect  upon  the 
price,  large  fish  being  readily  procared  in  New  York  and  in 
the  towns  of  the  state  for  twenty  to  twenty*five  cents  each — 
a  rate  which  had  not  been  known  for  twenty  years  pre- 
vions. 

The  Commissioners  continue  their  complaints  of  the  viola- 
tion of  the  law  by  fishermen,  and  state  that  the  yield  would 
otherwise  have  been  very  much  greater.  Tliey  nrge  that  no 
fishing  shall  be  done  from  Saturday  night  until  Monday 
morning,  and  that  the  raising  of  all  nets  fastened  to  stakes 
be  insisted  upon  during  that  period. 

In  reference  to  shad  deposited  in  the  tributai-ies  of  Lake 
Ontario,  they  remark  that  full-grown  fish  of  marketable  size 
have  frequently  been  taken,  and  that  in  all  probability  the 
supply  would  be  abundant  but  for  the  destruction  wrought 
by  the  eel-weirs,  which  they  consider  among  the  most  inju- 
rious agencies  in  interfering  with  the  successful  prosecution  of 
the  work.  Indeed,  according  to  the  report,  the  shad  artificially 
introduced  into  Lake  Ontario  have  multiplied  until  now  they 
amount  to  millions,  and  the  fishermen  think  that  if  they  con- 
tinue to  increase  as  they  have  done,  the  fish  will  be  so  abun- 
dant as  not  to  repay  them  for  their  labor. 

The  Commissioners  report  that  304,000  California  salmon, 
received  from  the  United  States  Fish  Commission,  have  been 
distributed  during  the  year.  They  also  detail  the  result  of 
experiments  in  regard  to  the  artificial  hatching  of  sturgeon, 
which  were  successfully  made  by  Mr.  Seth  Green.  The  eggs 
are  sticky,  as  in  the  perch,  and  required  some  peculiar  ma- 
nipulation for  their  treatment,  and  a  special  apparatus  was  de- 
vised  for  the  purpose,  which  it  is  thought  will  accomplish  the 
object.  The  time  of  growth  proved  to  be  a  hundred  hours, 
in  water  at  a  temperature  of  from  67^  to  74°. 

The  Commissioners  continue  to  call  attention  to  the  de- 
structive infiuences  of  fish-weirs  and  other  agencies,  and  in- 
voke legislation  for  their  regulation,  if  not  for  their  entire 
prohibition. 

The  report  contains  the  statistics  of  the  hatching  of  shad, 
as  also  the  distribution  of  fish  from  the  state  hatching-hoase, 
and  concludes  with  a  general  summary  of  the  history  offish- 
cultural  operations  in  other  states. 
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FIFTH   ANNUAL   BEPOBT    OF   TUB    FISH    COMHISSIONBBS    OF 

NSW  JBBSST. 

The  fifth  annual  report  (for  the  year  1874)  of  the  Com- 
missioners of  Fisheries  of  the  State  of  New  Jersey  contains 
a  notice  of  the  work  done  daring  that  year.  The  report  re- 
fers in  appropriate  terms  to  the  death  of  Dr.  J.  H.  Slack,  one 
of  the  oldest  Commissioners  of  the  state,  and  one  of  the  most 
snccessfal  fish-oalturists  in  this  country.  In  reference  to 
shad — the  most  important  fish  of  the  Delaware  Rivei^— the 
report  states  that  the  catch  during  the  year  1874  was  50  per 
cent,  more  than  in  1873,  and  that  the  average  weight  of  the 
fish  was  considerably  increased.  This  was  ascribed  to  the 
better  observance  of  the  fishery  laws  for  the  past  three  sea- 
sons, especially  that  requiring  a  weekly  close  time  of  thirty 
hours,  and  also  to  the  removal  offish-baskets  in  the  Delaware, 
by  which  great  numbers  of  young  fish  had  heretofore  been 
destroyed.  The  Commissioners  urge  the  enforcement  of  the 
law  in  reference  to  this  class  of  obstructions,  and  others  of 
greater  or  less  moment.  A  very  important  feature  in  the 
report  consists  in  the  reprint  of  the  laws  enacted  by  the  Legis- 
lature of  New  Jersey,  in  reference  to  the  concurrent  rights 
of  New  Jersey  and  Pennsylvania  over  tT)e  fisheries  of  the 
Delaware ;  and  also  the  agreements  on  the  subject  entered 
into  by  the  representatives  of  the  two  states  at  various 
times.  

SIXTH    ANNUAL    BBPOBT   OF   THB   FISH    COMHISSIONBBS   OF 

NEW  JBB6BT. 

The  sixth  annual  report  of  the  Commissioners  of  Fisheries 
for  the  State  of  New  Jersey,  for  the  year  1875,  has  also  been 
published,  giving  an  account  of  what  has  been  accomplished 
under  their  auspices.  For  greater  convenience,  they  divided 
the  state  into  the  tidal  or  southern  department  and  the  non- 
tidal,  each  having  special  representatives  in  the  board. 

They  are  happy  to  state  that,  in  consequence  of  the  care 
bestowed  upon  the  fishing  interests  by  the  enactment  of  laws 
and  their  enforcement  by  the  Commissioners,  the  catch  of 
shad  is  becoming  greater  in  numbers  and  of  larger  size  in 
each  successive  year,  the  fishing  in  the  bay  having  been  ex- 
traordinarily successful  in  1875.    Two  hundred  and  fifty  shad 
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were  taken  at  one  drift,  and  the  average  per  net  was  doable 
that  of  the  preceding  season. 

The  quality  fully  corresponded  with  the  increased  num- 
bers, shad  of  eight  pounds  having  been  captured.  Notwith- 
standing the  great  increase,  the  fish  kept  up  in  price  satis- 
factorily; and  the  fishermen  themselves  admitted  that  the 
improvement  in  the  fishing  is  due  to  the  enforcement  of  the 
laws,  and  are  much  more  ready  to  accept  them  than  former- 
ly ;  in  fact,  every  where  the  import  confirms  the  statements 
of  the  increase  referred  to. 

The  Commissioners  make  a  distinction  between  the  work 
done  by  the  gilling-nets  and  the  shore  or  sweeping  seines. 
They  also  state  that  the  shad-fishing  commenced  unasnally 
late  in  1875,  and  that  the  fish  entered  the  bay  in  immense 
numbers,  but  were  kept  in  the  brackish  water  by  the  continued 
cold  weather,  and  were  taken  there  in  great  numbers  by  the 
drift  nets.  The  shore  fishing  did  not  commence  nntil  the 
26th  to  the  28th  of  April,  more  than  two  weeks  later  than 
usual. 

Reference  is  made  to  the  concurrent  action  of  New  Jersey 
and  Pennsylvania  in  regard  to  the  hatching  of  shad  in  the 
Delaware  River,  the  total  number  hatched  at  the  several 
stations  amounting  to  1,400,000,  at  a  cost  of  $937.20. 

ACTION  OF  THE  KSNTUCKT  FISH  COMMISSIONEBS. 

Among  the  commissions  appointed  in  the  difierent  states 
having  for  their  object  the  protection  and  increase  of  fishes 
throughout  their  borders,  none  promises  to  be  more  enter- 
prising and  efficient  than  that  of  Kentucky,  established  by 
an  act  of  March  20, 1876.  The  number  of  Commissioners  is 
much  larger  than  usual,  being  one  for  each  Congressional 
district,  or  ten  in  all.  The  Executive  Committee  consists 
of  Messrs.  P.  H.  Darbey,  John  A.  Steele,  J.  H.  Bruce,  Dr.  &  W. 
Coombs,  and  Pack  Thomas,  the  latter  gentleman  being  presi- 
dent and  executive  officer  of  the  board. 

An  address  has  just  been  issued  by  the  Commissioners  to 
the  people  of  Kentucky,  publishing  the  act,  and  making  many 
suggestions  in  regard  to  the  future  of  the  Commission  and 
the  results  to  be  attained. 

Extracts  from  various  reports  of  National  or  State  Com- 
missioners are  given,  including  the  whole  of  the  annaal  re- 
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port  of  the  Commissioners  of  New  York  for  the  year  1874, 
with  its  many  interesting  illustrations  of  hatching  establish- 
mentSy  fishes,  etc.  

CONYENnON  OF  WBSTEBN  STATB  FISH   C0MMIS8I0NSRS. 

A  conyention  of  the  State  Fish  Commissioners  of  Ohio, 
Michigan,  and  Wisconun  met  at  Detroit  on  the  7th  of  Feb- 
ruary, for  the  purpose  of  determining  upon  conjoint  legisla* 
tion  for  the  protection  of  the  fish  of  the  waters  belonging  to 
these  several  states.  Among  those  present  were  Governor 
Bagley  and  Mr.  George  Clarke  for  Michigan,  William  Welch 
for  Wisconsin,  and  Mr.  K  B.  Potter  for  Ohio.  It  was  deter- 
mined to  recommend  to  the  respective  state  legislatures  the 
passage  of  laws  prohibiting  the  discharge  of  refuse  from  dis- 
tilleries, coal-oil  refineries,  or  gas-works  into  any  of  the  lakes 
or  rivers ;  second,  to  prohibit  the  catching  of  whitefish  and 
lake  trout  in  pound-nets  during  the  period  from  November 
15  to  September  10;  third,  to  prevent  the  catching  of  any 
fish  with  gill,  drag,  or  float  nets  within  ten  miles  of  the 
shores  of  any  of  the  great  lakes;  fouHhyto  prohibit  the  catch- 
ing, killing,  or  offering  for  sale  of  whitefish  of  less  than  one 
and  a  half  pounds'  weight;  fifth,  that  pound-nets  shall  not 
extend  over  one  mile  from  a  base-line  of  seven  feet  of  water 
into  the  lake,  provided  that  they  may,  in  the  bays  and  in- 
dentations along  the  shore,  extend  one  and  a  quarter  miles 
from  such  base.  " 

FIRST  BEPOBT  OF  THE  IOWA  FISH  COMMISSIONS BS. 

The  first  repoi*t  of  the  Iowa  Fish  Commissioners,  for  the 
years  1874  and  1875,  gives  an  account  of  their  organiza- 
tion for  the  purpose  of  carrying  out  the  trusts  confided  to 
them* 

Among  the  first  business  transacted  by  them  was  the  es- 
tablishment of  a  hatching-house  near  Anamosa,  under  direc- 
tion of  B.  F.  Shaw.  In  this  much  work  has  already  been 
done  in  the  way  of  hatching  out  spawn  of  California  salmon 
and  other  useful  fishes.  The  total  amount  of  spawn  handled 
and  of  fish  distributed  by  the  state,  consisting  of  California 
salmon,  Penobscot  salmon,  etc.,  was  nearly  two  millions,  of 
which  a  good  account,  it  is  hoped,  will  be  received  in  future 
years. 
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SECOND  BEPOBT  OF  THE  COUHI68IONBBS  OF  PI8HKKIES  OF 

WISCONSIN. 

The  second  annual  repoi-t  of  the  Commissioners  of  Fisher- 
ies of  the  State  of  Wisconsin  for  1875  has  been  published. 
It  opens  with  the  mention  of  some  interesting  facts  in  eon« 
nection  with  the  fisheries  of  Lake  Michigan,  and  suggests 
the  appointment  of  Dr.  Hoy,  one  of  the  Commissioners,  to 
prosecute  similar  inquiries  on  a  large  scale  during  the  present 
year.  The  fisheries  of  the  lakes,  in  the  opinion  of  the  Commis- 
sioners, have  fallen  off  in  1875  by  at  least  one  fourth;  and  if 
this  rate  be  continued  but  a  few  years,  this  great  interest  of 
Wisconsin  will  become  practically  exhausted.  They  there- 
fore urge  strongly  the  necessity  of  immediate  action  in  re- 
gard to  measures  for  the  protection  of  the  various  species  of 
fishes  of  the  state  for  a  few  years,  and  the  importanoe  of  ^ 
forts  to  multiply  them  and  add  new  ones  on  the  largest  pos- 
sible scale. 

The  Commissioners,  owing  to  the  scanty  funds  at  their  dis- 
posal, have  been  unable  to  accomplish  much  in  the  way  of 
the  active  prosecution  of  their  duties  beyond  the  laying  of 
foundations  for  future  judicious  work.  One  of  their  enter- 
prises was  the  collecting  of  the  eggs  of  the  Mackinaw  trout, 
of  which  it  was  found  impossible  to  secure  ripe  spawn  in 
any  considerable  quantity.  Some  eggs  of  the  whitefish, 
however,  were  taken,  as  well  as  of  the  lake  herring,  which 
were  hatched  out  at  a  temporary  hatching-house  improvised 
by  the  Commissioners  at  Pensaukee,  on  Green  Bay. 

SECOND  BEPOBT  OF  THE  FISH  COMMISSIONBBS   OF  MINKE80TJL 

The  Fish  Commissioners  of  Minnesota  have  presented  their 
second  annual  report,  through  Dr.  R.  O.  Sweeney,  the  chair- 
man, giving  an  account  of  what  they  have  done  in  the  way 
of  hatching  out  the  eggs  of  California  salmon,  the  Atlantic 
salmon,  and  the  land-locked  salmon,  furnished  to  them  by  the 
United  States  Fish  Commission,  specifying  also  the  localities 
in  which  the  young  were  planted  after  being  developed. 

They  propose  to  continue  the  work,  if  suitable  provision 
can  be  made,  until  every  lake  and  stream  in  the  state  shall 
be  made  to  yield  its  full  proportion  of  food.  They  estimate 
the  water  surface  of  the  state  to  be  over  1,600,000  acres; 
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and  making  the  very  moderate  allowance  of  a  possible  an- 
nual yield  often  pounds  offish  to  each  acre,  worth  five  cents 
per  pound,  the  snni  of  $80,000,000  would  represent  the  actual 
income  to  the  state  from  this  source,  which  is  more  than  equal 
to  a  two  years'  yield  of  the  wheat  crop  in  Minnesota. 

The  Commissioners  also  propose  to  do  what  they  can  for 
the  multiplication  of  w'hitefish.  Lake  Superior  trout,  eels,  eta 

ABKANSAS  FISH   COMMISSIONBB& 

The  State  of  Arkansas  has  passed  an  act,  approved  No- 
vember 29, 1875,  for  the  appointment  of  three  Commissioners 
to  consider  the  subject  of  introducing  sea-fish  into  the  rivers 
of  Arkansas,  and  the  introduction  of  new  varieties  of  the 
fresh-water  species,  as  well  as  the  protection  offish  generally 
in  Arkansas  waters,  and  report  on  the  same  to  the  next 
jsesaion  of  the  Legislature.  The  gentlemen  appointed  as  Fish 
Commissioners  were  Messrs.  M.  H.  Dunn,  of  Pine  Bluffs,  J.  R. 
Stedman,  of  Little  Bock,  and  N.  B.  Pearce,  of  f'ayetteville. 

BISNNIAL  BEPOBT  OF  TH£  CALIFOBNIA  FISH   COMMISSION. 

The  biennial  report,  for  the  year  1874-75,  of  the  California 
Fish  Commission  has  been  published,  and  gives  an  account 
of  the  label's  of  Messrs.  Redding,  Throckmorton,  and  Farwell 
in  the  administration  of  the  trust  confided  to  them  by  the 
states  Referring  to  their  previous  report  for  the  account  of 
an  tinsuccessful  experiment  at  introducing  fresh-water  and 
marine  fish  of  the  Atlantic  slope  to  California  by  means  of 
an  aquarium  oar,  they  have  the  pleasure  of  announcing  the 
entire  success  of  the  renewed  efifort  on  the  part  of  Mr.  Liv- 
ingston Stone. 

Among  the  principal  fish  thus  introduced  were  173  full- 
grown  spawning  black  bass  placed  in  Napa  Creek;  16  full- 
grown  wall-eyed  perch  {Lttdoperca)  placed  in  the  Sacramen- 
to; 56  large  Schuylkill  cat-fish  and  18  Mississippi  cat-fish 
placed  in  the  San  Joaquin,  near  Stockton ;  70  horned  pout 
in  Sacramento  County;  12  eels  in  a  lake  near  Sacramento; 
305  small  Eastern  salmon  in  the  Sacramento ;  and  4  full- 
grown  black  bass  in  Napa  Ci*eek. 

Of  salt-water  fish,  twenty-three  tautog  were  deposited 
in  the  bay  of  San  Francisco.  The  experiment  with  lob- 
sters was  not  so  successful ;  of  150  full-grown  individuals, 
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only  three  amviDg  alive,  which  were  also  placed  in  the  hay 
of  San  Francisco.  Ahout  1500  small  salt-water  eels  were  Id- 
troduced  in  the  same  locality. 

The  Commissioners  are  satisfied  that  most  of  the  species 
introdaced  have  found  congenial  quarters,  and  will  before 
long  be  heard  from.  Large  numbers  of  young  black  bass 
have  already  been  detected,  as  also  some  of  the  wall-eyed 
perch.  The  cat-fish  have  grown  rapidly,  the  young  of  which 
are  frequently  seen.  The  horned  pouts  have  increased  so 
rapidly  that  nearly  one  thousand  have  been. taken  out  and 
transferred.  They  were  placed  in  lakes  containing  brush 
and  dead  trees,  so  that  they  could  not  be  seined  out.  Of  the 
fresh-water  eels,  one  has  been  taken  which  had  grown  to  be 
more  than  a  foot  in  length. 

A  large  number  of  whitefish  eggs,  furnished  by  the  United 
States  Fish  Commission,  were  placed  in  Tulare  Lake.  Many 
eggs  of  the  brook  trout  have  also  been  transferred  to  the  West 
Nothing  further  has  been  done  in  the  way  of  shad,  although 
the  Commissioners  hope  at  another  season  to  have  a  donation 
of  young  fish  from  the  United  States  Fish  Commission. 

The  Commissionera  also  refer  to  their  co-operation  with  the 
United  States  on  the  M'Cloud  River  to  multiply  salmon  in 
the  Sacramento,  (2000  having  been  contributed  by  Governor 
Stanford  and  Mr.  Charles  Crocker,  by  means  of  which  it  is 
expected  that  between  two  and  three  millions  of  young  will 
be  hatched  and  turned  into  the  river.  They  think  that  the 
true  interest  of  California  is  in  increasing  the  numbers  of  her 
native  fish  as  well  as  in  introducing  those  from  abroad,  and 
they  design  to  keep  up  their  efforts  to  stock  the  Sacramento 
until  an  abundant  supply  shall  always  be  insured. 

They  figure  up  4,000,000  pounds  of  salmon  as  having  been 
shipped  from  the  Sacramento  River  between  the  1st  of  No- 
vember, 1874,  and  the  Ist  of  August,  1875,  not  including 
what  had  been  sent  East  and  otherwise  disposed  o£  Nu- 
merous important  recommendations  are  brought  forward  by 
the  Commissionei's  for  the  protection  of  the  interests  com- 
mitted to  them.  Among  others,  they  would  have  the  laws 
for  the  protection  of  seals  and  sea-lions  rescinded,  as  these 
animals  destroy  myriads  of  valuable  fishes.  They  also  urge 
that  some  restriction  be  made  in  regard  to  the  capture  of 
fish,  especially  in  salt  water,  at  improper  times  and  by  im- 
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proper  methods,  referring  to  the  very  great  numbers  of 
yoang  fish  destroyed  wantonly  and  unnecessarily  by  the 
methods  of  fishing  practiced  by  the  Chinese. 

CUUnVATZON  OF  CARP  IN  CALIFORNIA. 

Mr.  J.  A.  Poppe,  of  Sonoma,  California,  calls  the  attention 
of  the  farmers  of  the  United  States  to  the  subject  of  carp  rais- 
ing, in  which  he  refers  to  his  own  experiences  in  the  intro- 
duction of  this  fish  into  the  country.  In  August,  1872,  he 
arrived  at  Sonoma  from  Germany  with  ^ve  small  carp,  six 
inches  long,  all  in  very  poor  condition,  one  dying  as  it  was 
placed  in  the  water.  In  the  following  May  he  states  that 
the  fish  had  grown  to  be  uxteen  inches  long,  and  had  pro- 
duced over  three  thousand  young  fish.  He  now  has  a  very 
large  stock,  and  all  that  he  can  send  to  market  sell  readily 
at  one  dollar  per  pound  as  an  article  of  food,  and  he  has  no 
difificnlty  in  disposing  of  all  the  living  fish  he  is  willing  to 
spare  at  five  dollars  each.  He  remarks  that  when  well  fed 
the  fish  will  grow  one  inch  per  week  for  the  first  two  or  three 
months,  after  which  the  growth  in  length  is  slower,  but  they 
increase  in  weight  very  rapidly. 

CAPTUBING  SBLS  IN  COCHIN  CHINA. 

An  ingenious  device  is  practiced  in  Cochin  China  for  the 
capture  of  eels,  which  consists  in  cutting  pieces  of  bamboo 
as  thick  as  the  arm  into  sections  of  about  three  or  four  feet 
in  length,  the  divisions  of  the  interior  being  broken  out,  with 
the  exception  of  the  one  at  the  end,  which  forms  the  bottom 
of  the  snare.  At  the  entrance  is  placed  a  slight  grating  of 
bamboo,  and  some  bait,  either  of  fish  or  earth-worms,  is  in- 
troduced into  the  interior.  The  bamboo  is  then  laid  at  a 
sligbt  depth  in  the  mud,  and  the  eels  enter  the  hollow  tube, 
in  which  they  can  scarcely  move,  and  can  not  turn  them- 
selves, and  are  consequently  taken  captive.  The  bamboo 
is  taken  up  every  morning,  and  the  eel,  which  holds  on  very 
firmly  to  the  interior,  is  pulled  out  by  means  of  a  strong 
hook. — 10  By  Juney  1875, 290. 

HATCHING  WHITEFI8H  IN  THE  DETROIT  RTVER. 

The  most  gigantic  enterprise  in  the  way  of  the  artificial 
multiplication  of  fish  is  that  just  now  in  progress  on  the  De- 
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troit  River  by  the  Fish  CommisBion  of  Michigan  aod  tiiat  of 
Canada.  It  is  well  known  that  of  all  the  fishes  in  the  lakes 
the  whitefish  is  the  most  important,  and  that  upon  its  pur- 
suit and  capture  is  based  a  very  important  interest,  which 
occupies  a  large  number  of  men  and  an  immense  capital. 
This,  however,  is  one  of  the  species  roost  readily  affected  by 
overfishing,  localities  which  furnished  an  ample  supply  a  few 
yeara  ago  being  now  almost  entirely  exhausted. 

When  the  Fish  Commission  of  Michigan  was  organized,  a 
few  years  ago,  its  attention  was  eai*ly  directed  toward  roeas- 
ui*es  for  restoring  the  whitefish  to  its  original  abundance,  and 
more  if  possible,  and  various  propositions  were  made,  some 
of  which  looked  toward  special  restrictions  in  I'egard  to  the 
mesh  of  nets,  time  of  capture,  etc  It  was  found,  however, 
that  all  the  enactments  for  this  end  would  be  very  difficult 
of  execution,  and  it  was  finally  concluded  to  endeavor  to  in- 
crease the  numbera  of  fish  by  artificial  propagation  to  such 
an  extent  as  to  make  it  unnecessary  to  pass  any  restrictive 
laws.  Partial  efforts  to  this  end  have  been  previously  made; 
but  it  was  during  1875  that  the  work  has  been  commenced 
on  a  really  vigorous  scale.  At  present  the  Commissioners 
have  between  6,000,000  and  8,000,000  whitefish  eggs  in  their 
new  hatching  establishment  recently  erected  at  Detroit,  all 
reported  to  be  in  excellent  condition,  and  likely  to  become 
vigorous  fish,  to  be  introduced  into  the  waters  of  the  lake 
during  the  coming  year.  Indeed,  it  is  thought  that  by  a  new 
improvement,  lately  devised,  it  will  be  possible  to  hatch 
30,000,000  the  next  year. 

While  this  work  is  prosecuted  satisfactorily  by  the  Com- 
missioners of  Michigan,  a  similar  enterprise  is  canned  on 
by  Mr.  Samuel  Wilmot  on  the  Canadian  shores  opposite, 
who  will  probably  hatch  out  5,000,000  to  8,000,000,  and 
who  also  expects  to  reach  a  minimum  of  20,000,000  another 
season. 

The  importance  of  these  enterprises  can  not  be  easily  over- 
estimated. It  may  be  calculated  that  of  each  million  of  young 
fish  placed  in  the  waters,  not  less  than  200,000  will  attain  a 
full  maturity,  and  possibly  a  much  larger  percentage.  The 
expense  is  a  mere  trifle  in  proportion  to  the  results  to  be  an- 
ticipated, and  it  will  probably  be  found  more  economical  to 
continue  the  work  indefinitely  than  to  trust  to  natural  repro- 
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daotion  on  the  part  of  the  fish  themselves,  or  to  protective 
measures,  however  stringent,  for  the  f ature  supply. 

Another  state  equally  interested  in  the  object  in  view  with 
Michigan  and  Canada  is  Ohio,  and  her  Commissioners  have 
also  been  doing  what  circumstances  would  permit  them  in 
the  same  direction.  They  have  established  four  hatching- 
houses— *  one  at  Cleveland,  in  connection  with  the  water- 
works ;  one  atCastalia  Springs,  near  Sandusky ;  one  at  Tole- 
do, in  connection  with  the  water^works;  and  one  on  Kelly's 
Island,  in  Lake  Erie.  So  much  time  was  occupied  in  getting 
these  stations  ready  that  the  Commissioners  could  not  pro- 
cure a  lai^  stock  of  eggs,  but  expect  to  do  their  full  share 
another  season.  In  this  emergency  the  Michigan  Commis- 
sioners generously  presented  them  with  800,000  whitefish 
eggs,  which  have  been  distributed  to  the  different  establish* 
meats  to  be  hatched  out.    

ONE  CAUSE   OF  DEATH   OF  FISHSS. 

In  inquiring  into  the  cause  of  the  death  of  many  fishes, 
M.  De  la  Blanchere  considers  this  largely  connected  with  the 
exhaustion  caused  during  reproduction,  and  calls  attention 
to  well-known  facts  in  the  history  of  large  trout  under  such 
circumstances. — 19  B^June  10, 188. 

BAPIDITT   OF   GBOWTH   IN  CEBTAIN  FISHES. 

Mr.  Mitchell,  in  a  communication  to  NcawrCy  presents  some 
remarkable  facts  in  regard  to  the  rapidity  of  growth  of  fishes. 
Refei-ring  to  a  species  of  carp,  called  by  the  natives  Katlah^ 
he  states  that  this  is  a  species  that  does  not  breed  in  fresh 
water,  but  that  the  natives  are  in  the  habit  of  introducing 
the  fry  into  ponds,  etc.,  where  they  thrive  very  satisfactorily. 
According  to  his  account,  a  tank  sixty-five  feet  long,  fifty- 
eight  feet  broad,  and  thirteen  feet  deep  was  dug  within  the 
premises  at  Garden  Reach,  in  May,  1875,  and  a  number  of  the 
Katlah  fry,  from  half  an  inch  to  an  inch  in  length,  were  in- 
troduced about  the  end  of  July.  On  the  22d  of  September 
the  tank  was  swept  with  nets  to  catch  one  or  two  fish  of  the 
pike  species  that  had  been  accidentally  introduced  with  the 
others.  In  the  net  were  taken  several  dozens  of  the  carp  re- 
ferred to,  one  of  which  weighed  fourteen  ounces,  and  was 
eleven  inches  in  length.    Others  were  only  a  few  ounces 
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lighter.  The  food  supplied  to  these  fish  consisted,  in  addi^ 
tion  to  the  natural  vegetation  of  the  pond,  of  the  refuse  of 
ricie  and  other  substances  thrown  into  the  pond  by  the  na- 
tives.— 12  A^  December  9, 107. 

UTILIZATION  OF  WABKSD  WATEBS  IN  FISH-CULTUKE, 

An  important  suggestion  has  been  made  in  regard  to 
the  utilization  of  certain  waters  in  the  cultivation  of  fish, 
hitherto  supposed  to  be  unavailable.  The  author  refers  to 
certain  ponds  along  the  Rhine,  connected  with  a  variety  of 
manufacturing  establishments,  which  are  intended  to  receive 
the  water  condensed  by  steam-engines.  One  of  these  ponds 
is  about  one  hundred  and  twenty  feet  in  length,  with  a  depth 
at  the  sides  of  four  feet,  running  down  to  sixteen  feet  in  the 
centre,  and  is  supplemented  by  the  dike  which  nins  around 
three  sides  of  the  manufacturing  establishment.  This  dike 
in  the  aggregate  is  about  1600  feet  long  by  twelve  feet 
wide,  and  is  six  feet  deep  in  the-'-middle.  The  entire  water 
area  is  about  24,000  feet,  with  a  depth  of  six  feet  in  the  dike 
and  sixteen  feet  in  the  centre  of  the  pond.  The  dike  and 
pond  are  simply  excavated  out  of  the  earth,  and  are  neither 
bricked  nor  cemented.  They  were  simply  made  to  carry 
away  surplus  condensed  water,  which  runs  into  the  pond  at 
about  llO**  Fahr.  The  temperature  of  the  pond  just  where 
the  water  runs  in  is  about  90°,  and  in  the  coolest  part  76^ 
Fahr.  Three  hundred  carp  about  five  inches  in  length  were 
introduced  seven  years  ago,  and  now  the  young  can  be  seen 
all  the  year  round.  Fish  weighing  four  to  ^vq  pounds  are 
quite  common,  and  one  hundred  pounds  may  easily  be  taken 
in  an  hour.  Gold-fish  also  thrive  excellently  in  the  same 
water.  It  appears  that  the  fish  like  best  to  be  where  the  water 
is  warmest,  especially  the  younger  ones.  The  locality  referred 
to  is  near  Bonn,  on  the  Rhine. — 2  A^  April  5, 271. 

SHAD  IN  THB  MISSISSIPPI. 

Ex-Governor  Heb^rt,  of  Louisiana,  announces  in  the  papers 
of  his  state  the  receipt,  in  the  month  of  March,  1876,  of  a  fine 
specimen  of  the  tnie  shad,  which  was  caught  in  a  dip-net  near 
his  house.  This,  it  may  be  presumed,  is  one  of  the  many  that 
have  been  planted  in  the  Mississippi  by  the  United  States 
Fish  Commission. 
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BENEWBD  ATTEMPT  TO  SEND  SAUtfON  EGGS  TO  NEW  ZEALAND. 

,  A  very  iDierestiag  experiment  has  lately  been  entered 
upon  in  Scotland,  in  the  fonu  of  a  renewal  of  the  attempt  to 
send  salmon  eggs  to  New  Zealand  for  the  purpose  of  stooking 
the  waters  of  the  antipodes.  This  was  done  principally  un- 
der the  direction  of  Mr.  Frank  Buckland,  the  well-known  pis* 
eiculturist.  For  this  pui*pose  the  salmon  were  taken  in  seines, 
and  the  ripe  fish  selected  for  the  experiment.  The  process 
of  impregnation  consisted  in  dropping  the  milt  from  the  male 
fish  into  a  vessel  containing  a  small  quantity  of  water,  and 
then  stripping  the  eggs  into  the  same  receptacle,  Mr.  Buck* 
land's  experience  teaching  him  that  this  is  better  than  to 
place  the  eggs  in  the  water  firat,  where  there  is  no  milt.  He 
also  advises  allowing  the  eggs  to  remain  quietly  in  this  con-* 
dition  for  a  considerable  time  before  washing  off. 

The  gathering  of  the  eggs  took  place  on  the  property  of 
Mr.  6.  C.  Home  Drummond,  of  Blair-Drummond  Castle,  nearly 
opposite'Inverardoch  House.  The  eggs  were  then  carried  to 
Glasgow  to  be  packed.  They  were  placed  in  boxes  holding 
a  cubic  foot  each,  stratified  in  layers  between  moss ;  and  these 
were  placed  in  a  laige  ice-box,  constructed  expressly  for  the 
purpose,  on  board  the  ship.  The  ice-box  measured  thirteen 
feet  in  length  by  twelve  in  width,  and  eight  in  height.  In 
packing,  ice  was  first  arranged  along  the  bottom,  two  feet 
thick.  Upon  this  was  deposited  a  square,  consisting  of 
twenty-five  salmon  boxes,  with  four  in  addition  at  the  cor- 
ners. Upon  these  boxes  was  put  a  stratum  of  ice  two  feet 
thick,  and  upon  this  another  layer  of  boxes  of  eggs,  and  ice 
again  on  the  top  of  these.  All  around  the  sides  of  the  ice- 
house slabs  of  ice  two  feet  six  inches  thick  were  placed,  so 
that  the  eggs  were  surrounded  by  blocks  of  ice,  the  minimum 
thickness  being  two  feet.  Ice  was  also  packed  in  the  inter- 
spaces between  all  the  boxes,  precautions  being  taken  that 
they  should  not  get  loose.  All  around  the  ice-house  was 
built  another  ice-box,  leaving  an  interspace  of  eighteen  inches. 
This  was  filled  tight  with  sawdust,  to  keep  the  temperature 
as  equal  as  possible.  In  addition  to  the  salmon  eggs,  some 
thousands  of  eggs  of  trout  were  also  forwarded. — 2  A^Jan^ 
wxty  16, 1875, 48. 
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SALMON  IN  THE  ANTIPODSS. 

The  actaal  existence  of  mature  salmon  at  the  antipodes, 
from  the  eggs  transported  thither,  is  not  fally  proTed,  al- 
though Mr.  Youl  is  of  the  opinion  that  the  evidence  is  clear 
as  to  the  success  in  New  Zealand,  as  he  publishes  in  the  Lon- 
don Meld  a  paragraph  from  an  Otago  daily  paper  stating 
that  a  large  salmon  had  been  taken  in  one  of  the  northern 
streams,  its  eyes  having  been  picked  out  by  a  sea-gull.  This 
was  captured  by  parties  familiar  with  the  Scottish  salmon, 
and  who  felt  sure  of  its  character.  The  fish  weighed  about 
forty  poandB. 

Mr.  Youl  also  publishes  a  letter  received  by  the  Acclima- 
tization Society  of  Otago,  which  had  accompanying  it  a  pho- 
tograph of  a  salmon-trout  taken  in  Otago  Harbor,  weighing 
ten  pounds  eight  ounces,  and  measuring  twenty-six  inches  in 
length.  It  is  an  interesting  fact  in  this  connection  that  in 
1870  .there  were  one  hundred  and  forty  eggs  of  salmon-trout 
brought  from  Tasmania,  from  which  one  hundred  young  fish 
were  liberated  in  the  beginning  of  1871,  from  a  stream  about 
thirty  miles  north  of  Dunedin.  Within  the  last  eighteen 
months  upward  of  a  dozen  sea-trout,  weighing  from  two  to  five 
pounds,  have  been  taken,  in  addition  to  the  one  first  referred 
to,  so  that  we  have  here  at  least  fourteen  fish  out  of  one  hun* 
dred  already  captured,  with  a  strong  probability  that  a  good 
many  more  escaped  the  perils  of  infancy,  and  attained  ma- 
turity. This  percentage  of  fourteen  in  a  hundred  is  much 
larger  than  fish-culturists  have  dared  to  claim  as  the  result 
of  their  efforts,  and  if  it  be  any  thing  like  an  average,  it  fur- 
nishes a  great  encouragement  to  the  efforts  now  in  progress 
in  America  and  elsewhere  to  introduce  and  multiply  useful 
food  fishes.— 19  -4,  February  19, 196. 

SALMON  EGGS  IN  SOUTH  AFBICA. 

Among  the  efforts  to  acclimatize  the  salmonidaa  in  the 
southern  hemisphere  may  be  mentioned  the  transmission  of 
eggs  of  the  trout  to  South  Africa.  Mr.  Campbell  Jobson, 
about  Christmas,  1875,  obtained  from  Frank  Buckland  some 
eggs  for  the  government  of  the  Cape  Colony,  and  succeeded 
in  transporting  a  large  proportion  in  good  condition  to  Cape 
Town.    Here  they  were  placed  in  charge  of  Dr.  Bidding,  who 
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liad  provided  himself  with  the  necessary  apparatus;  but, 
though  a  number  of  the  fish  were  hatched,  only  one  survived. 
It  was  thought  that  a  more  extended  time  for  preparation 
would  have  given  a  more  satisfactory  result.-*2  A^  June  17, 
440.  

CAPTITAE  OF  SALMON  IN  THE  CONNECnCUT  BIYSB. 

We  are  happy  to  announce  the  capture  in  a  gill-net  at 
Middle  Haddam,  in  the  Connecticut  River,  on  the  24th  of  June 
last,  of  a  superb  salmon  weighing  eighteen  and  a  half  pounds. 
It  is  well  known  that  the  Connecticut,  up  to  the  early  portion 
of  the  present  century,  abounded  in  salmon — to  such  an  ex- 
tent, indeed,  that  the  usual  plea  was  made  by  paupera  and 
apprentices  that  they  should  not  be  obliged  to  eat  them  more 
tiian  two  or  three  times  in  a  week.  For  many  years,  however, 
the  fish  has  been  entirely  exterminated  there,  and  there  was 
no  hope  for  a  restoration  except  as  the  result  of  the  action  of 
the  State  Fish  Commissioners  in  introducing  the  young  into 
various  parts  of  the  stream.  Judging  from  the  size,  it  is 
probable  that  the  fish  now  taken  is  one  of  the  80,000  fry 
placed  in  Williams  River,  in  Vermont,  in  1870,  and  it  is  to  be 
hoped  that  more  of  this  crop,  as  well  as  of  the  succeeding, 
will  make  their  appearance.  Several  millions  of  young  fish 
have  been  placed  in  the  Connecticut,  most  of  which,  however, 
will  not  be  due  for  a  year  or  two.  The  specimen  in  question 
was  fiold  for  ten  dollars  in  the  Hartford  market. 


ABXIFICIAL  CULTURE  OF  PEAHL-0YSTBB& 

At  a  recent  meeting  of  the  Society  of  Acclimatization  of 
Paris,  a  medal  of  the  first  class  was  awarded  to  Lieutenant 
Mariot  for  having  established  at  the  island  of  Arutna,  one  of 
the  Paumoton  islands  of  the  Oceanic  group,  artificial  inclos- 
ures  for  the  cultivation  of  pearl-oysters,  the  result  of  the  ex- 
periments so  far  made  promising  that  the  enterprise  would 
be  saocessful. — 10  Bj  Mai/,  1879. 


BEPRODUCnON  OF  THE  OYSTBB. 

Oerbe,  who  has  given  considerable  attention  to  such  sub- 
jects, informs  us  that  oysters  are  capable  of  reproduction 
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doriog  their  first  year  of  growth,  mach  before  they  have  at- 
tained a  marketable  size.  He  has  even  seen  oysters  of  less 
than  an  inch  in  diameter  with  the  sexual  conditions  matnre. 
It  would  therefore  appear  that  the  multiplication  of  this 
important  bivalve  does  not  i*equire  the  presence,  in  a  park, 
of  full-grown  oysters,  since  those  of  a  much  smaller  size 
have  been  proved  to  answer  the  purpose. — 3  By  March  2, 
307.  

FATTENING  OF  OYBTEBS. 

Professor  Fraser,  in  a  communication  to  the  Academy  of 
Natural  Sciences,  in  speaking  on  the  general  subject  of  Di- 
alysis, suggested  its  application  to  the  fattening  of  oysters, 
remarking  that  oysters  brought  to  the  large  markets  are  gen- 
erally immersed  for  a  short  time  in  fresher  water  than  that 
from  which  they  were  taken,  resulting  in  an  increase  of  size 
or  plumpness.  This,  however,  only  lasts  for  a  few  days.  At 
the  end  of  this  time  the  oysters  become  lean  again,  having 
lost  the  plump  appearance.  Dr.  Fraser  remarks  that,  al- 
though sometimes  corn  meal  or  other  substances  are  placed 
upon  the  oysters  during  this  operation,  it  can  have  no  mate- 
rial effect  in  increasing  the  amount  of  the  flesh,  but  that  the 
increase  in  size  is  due  entirely  to  the  absorption  of  moisture. 
The  tissues  of  oystera  when  first  taken  are  saturated  with 
the  ocean  brine,  and  when  removed  to  fresh  water,  or  that 
which  is  less  salt,  the  external  liquid  passes  inward  more  rap- 
idly than  the  more  saline  and  denser  elements  within  can  es- 
cape ;  the  effect  being  simply  to  cause  the  oyster  to  swell, 
with  no  increase  of  its  virtues.  When  the  water  in  which 
the  oyster  is  immersed  is  too  fresh  it  loses  its  flavor.  Pro- 
fessor Fraser  suggests  that  by  immersing  the  oysters  for 
some  days  in  concentrated  brine,  and  then  removing  them  to 
ocean  water,  the  plumpness  would  be  gained  without  the 
sacrifice  of  the  saltness  which  is  so  agreeable  to  the  epicure. 
A  simple  method  of  ascertaining  whether  the  oysters  increase 
in  flesh  or  not  would  be  to  take  one  hundred  or  more  from 
a  given  locality  on  the  sea-coast,  and,  drying  them  at  220^ 
Fahrenheit,  ascertain  their  average  weight ;  after  which  re- 
peat the  process  for  the  same  number  of  like  oysters  after 
being  gathered  and  treated  in  the  usual  manner.— 2  i>,  442. 
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THE  CONSTBUCTION  OP  WINDING  STAIRCASES. 

.  In  Major  Elliott's  Report  on  European  Lighthouses,  he  notes 
that  in  several  cases  the  stairs  are  circular,  and  apparently 
self-supporting,  one  end  only  heing  built  into  the  wall,  as  in 
the  Ti-easury  at  Washington.  This  method  of  stair-building 
is,  he  observes,  universal  in  Europe,  both  in  private  and  public 
buildings.  The  most  recent  lighthouse  towers  of  the  Ameri- 
can system  are  constructed  with  conical  interior  walls  and  iron 
staircases  winding  arouud  the  interior  of  the  cone.  European 
towers  are  generally  constructed  with  an  exterior  conical,  and 
an  interior  cylindrical  wall,  leaving  an  unnecessarily  large 
unased  space  between  the  two.  The  amount  of  masonry  in 
the  American  system  is  the  same  as  in  the  European,  and 
is  better  calculated  to  resist  the  overturning  effect  of  the  se- 
verest gales. — JEUioU^s  JBuropean  LigtUhause  System,  p.  25» 

8SLF-CLOSINO   HIKaB  FOB  STOBM-DOOBS,  DOUBLB  DOOB8,  ETC. 

A  very  ingenious  self-acting  hinge  for  storm-doors,  double 
doors,  etc.,  opening  in  one  or  both  directions,  has  been  de- 
vised by  Koch,  of  Berlin.  It  is  said  to  allow  the  door  to 
move  easily  and  nobelessly,  and  also  to  be  fixed  at  an  angle 
oi  a  little  more  than  ninety  degrees,  if  desired,  without  any 
fastening.  A  full  description,  however,  can  only  be  given 
with  the  aid  of  a  figure.  The  door  moves  on  a  pivot  at  the 
top  and  bottom,  the  rear  end  at  the  bottom  resting  in  a  shoe, 
to  which  it  is  firmly  screwed,  and  which  has  the  pivot  at- 
tached to  it  beneath,  and  also  a  small  wheel  a  little  in  front 
of  the  pivot.  As  the  door  is  opened  this  small  wheel  moves 
upon  an  ai*m  of  a  lever,  the  other  arm  of  which  is  in  contact 
with  the  end  of  an  almost  circular  horizontal  spring,  which 
carries  the  door  back  to  its  normal  position,  as  soon  as  it  is 
released,  the  power  being  greatest  just  when  the  door  is  re- 
leased, and  diminishing  until  it  is  completely  closed.  The 
spring,  lever,  etc.,  are  inclosed  in  a  cast-iron  box,  covered 
with  a  brass  plate,  screwed  to  it,  countersunk  to  the  level 
of  the  floor.    The  upper  socket,  set  in  the  casing  of  the  door, 
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is  attached  to  a  plate,  which  has  a  slit  and  set  screw,  so  that 
it  can  be  moved  forward  or  backward  slightly,  and  thus  be 
adjusted  to  any  inaccuracies  in  hanging  the  door.  The  up- 
per pivot  is  let  into  the  top  of  the  door  and  rests  upon  one 
end  of  a  lever,  also  let  into  the  top  of  the  door,  and  is  forced 
up  into  the  socket  by  a  screw  acting  on  the  other  end  of  the 
lever,  nearer  the  front  of  the  door,  thus  rendering  it  easy  to 
hang  or  remove. — 5  C,  XLVL,  366. 


MTSTEBIOUS  CXOCKS. 

Robert,  of  Paris,  has  succeeded  in  carrying  out  practically 
an  old  suggestion  for  the  construction  of  clocks  apparently 
without  works,  by  employing  aluminium  for  the  light  parts, 
and  platinum  for  a  movable  weight.  The  docks,  as  made 
by  him,  seem  to  consist  simply  of  a  glass  face,  supplied  with 
two  hands,  to  which  counterpoised  weights  are  attached. 
These  latter,  however,  contain,  diminutive  works,  which  vary 
the  position  of  a  piece  of  platinum  in  such  a  way  that  its 
weight,  in  connection  with  that  of  the  hands  themselves, 
causes  them  to  turn. — 6  (7,  June  8, 1875, 216. 

FJBBVJENTION  OF  THB  CBACKING  OFF  OF  6LUS. 

The  cracking  of  glue,  which  frequently  occurs  when  glued 
objects  become  very  dry  or  are  subjected  to  the  heat  of  a 
stove,  it  is  said,  may  be  prevented  by  the  addition  of  chlo- 
ride of  calcium  to  the  glue,  which  prevents  its  drying  so  com- 
pletely as  to  become  brittle.  Glue  thus  treated  will  adhere 
to  glass,  metals,  etc.,  and  can  be  employed  for  affixing  labels 
to  bottles.--5  (7,  XXXVIIL,  804. 

NBW  UFB-SAVINQ  DBVICB. 

The  Paris  Maritime  Exhibition  afforded  the  opportunity 
for  the  experimental  demonstration  of  the  great  value  of  the 
^^  Gay  Safety  Mattress,"  an  indorsement  in  which  all  acooanto 
agree.  The  device,  which  is  both  a  mattress  and,  in  case  of 
necessity,  a  life-preserver,  is  formed  of  two  rows  of  blocks 
made  of  cork  -  cuttings,  lightly  compressed  by  machinery 
within  a  water-proof  case,  and  the  whole  covered  with  can- 
vas. It  forms  ordinarily  a  mattress,  which  is  intended  to  be 
placed  in  every  cot  or  berth,  and  makes  a  bed  whieh  is  said  to 
be  very  elastic  and  easy  to  lie  upon.    Its  weight  is  about  six 
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and  a  half  pounds,  and  it  is  constmcted  in  such  a  manner  that 
it  can  be  quickly  put  about  the  person,  forming  then  a  double 
belt,  attached  in  such  a  vay  that  it  can  not  possibly  be  dis- 
placed. The  whole  process  of  rising  from  the  mattress,  attach- 
ing it  to  the  peraon,  and  entering  the  water  was  peiformed  at 
the  Exhibition  within  three  quarters  of  a  minute.  The  limbs 
are  not  confined,  nor  the  motions  of  swimming  interfered 
with.  It  places  within  reach  of  every  passenger  an  efficient 
and  reliable  life-preserver  in  any  sudden  emergency,  and  ap- 
pears to  be  the  most  sensible  and  practical  device  of  this  kind 
as  yet  invented.  

SLSCTBICAL  ILLUMINATION  OF  FACTOBIBS. 

In  spite  of  the  recent  improvements  in  magneto-electric 
machines,  especially  that  of  Gramme,  electrical  illumination 
in  factories  has  not  displaced  that  by  oil  or  gas  to  any  ex- 
tent. The  Gramme  machine  has,  however,  been  introduced, 
with  satisfactory  i*esults,  into  an  establishment  at  Mtilhausen. 
The  room  illuminated  is  196  feet  by  98  feet.  Four  lamps, 
on  Serrin's  plan,  properly  distributed,  are  employed,  each  run 
by  a  separate  magneto-electric  machine  requiring  about  two- 
thirds  horse-power  to  work  it.  The  carbon  points  need 
changing  every  three  hours.  The  cost  for  the  four  lamps 
per  hour  is  about  twenty  cents.  During  two  months  of  use 
no  diminution  of  intensity  has  been  noticed,  and  the  illumi- 
nation afforded  has  been  steady  and  superior  in  brilliancy  to 
that  from  any  other  source.  The  magneto-electric  machines 
cost  about  $300  apiece,  or  the  four  arranged,  complete,  about 
$1600.  Laboulaye  gives  the  following  table  of  the  compar- 
ative cost  of  this  and  other  methods  of  illumination : 

Consamptlon  per        Cost  per  honr 
Source  of  light  boor  for  l-stearin       for  a  TOO-stearlu 

candle-light.  candle-light. 

Electricity,  by  magneto-eloctric  machine.  0. 10  to  0. 20  francs 

Electricity,  by  galvanic  battery 8.00  to  6.00  *  * 

Coal-gas ISlitres  3.20  " 

Light  petrolenm 4.52  grammes  8.85  '* 

Rape-seedofl 5.18  *'  6.10  " 

Tallowcandles 10.66  "               12.60  «* 

Stearin  candles 10.40  "                26.20  " 

Waxcandles 8.26  **  32.40  " 

Efforts  to  distribute  the  current  from  a  single  machine  to 
several  lamps  have  not  proved  practically  successful,  by  rea- 
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Bon  of  the  great  increase  in  the  cost  of  illtunination,  so  that 
Gramme  has  been  led  to  construct  small  machines  of  fifty  can- 
dle-power. While  these  operate  very  well,  the  light,  how- 
ever, is  not  perfectly  steady,  and  the  machines  found  best 
adapted  to  practical  purposes  are  those  that  yield  a  one  hun- 
dred candle-light. — 6  (7,  June  3,  1876, 215. 

A  NEW  IKOANDBSCBNT  UGBT. 

Hannecker,  taking  advantage  of  the  properties  of  incandes- 
cence, has  obtained  a  lamp  of  extraordinary  brilliancy  by  di- 
recting the  flame  of  a  spirit-lamp  of  special  construction  and 
fed  by  a  current  of  oxygen  against  a  cylinder  composed  of 
silicate  of  lime,  magnesia,  and  olivine,  which  latter  is  a  natu- 
ral silicate  of  magnesia.  The  cylinder  composed  of  these 
earths  is  compressed  by  hydraulic  pressure,  in  a  manner  not 
very  different  from  the  method  employed  for  forming  the 
cylinders  used  in  the  Drummond  light. — 8  B^  XXXV.,  247. 

AUTOMATIC  HTDBAULIC  BLOWEB  FOB  GAB-HACHINB8. 

A  recent  invention  designed  to  substitute  the  meter  wheel 
and  weight  (or  coiled  spring),  water-wheel,  and  other  devices 
for  driving  air  gas-machines,  consists  of  the  well-known  me- 
chanical device  known  as  the  tromb,  or  water  air-pump,  in 
connection  with  an  automatic  cut-off  valve  operated  by  the 
rise  and  fall  of  the  gasometer  dome.  The  whole  machine  is 
self-contained,  and  is  completely  automatic  in  its  action. 

COMBINED  STBEBT-LAMP  AND  FIBB-HYDBANT. 

An  invention  of  this  description,  which  is  now  attract- 
ing attention  from  the  heads  of  fii*e-departments,is  designed 
to  diminish  the  number  of  obstructions  to  the  highway,  and  to 
afford  light  in  finding  the  hydrants  and  operating  the  engine. 
The  valve  is  of  peculiar  construction,  operating  with  a  qua^ 
ter  turn  of  the  spanner,  and  affording  unimpeded  water-way. 

NEW  SAPETT-LANTEBN. 

In  Paris,  night-watchers  of  factories  and  warehouses  con- 
taining highly  combustible  material  are  supplied,  for  safety, 
with  a  peculiar  lanteiii.  A  piece  of  phosphorus  about  the 
size  of  a  pea  is  introduced  into  a  glass  flask,  which  is  then 
one  third  filled  with  boiling  olive-oil  and  closed  air^ightwith 


K.  DOMESTIC  AND  HOUSEHOLD  ECONOMY.  415 

a  cork.  When  light  is  desired  the  cork  is  simply  removed  for 
aa  instant  to  admit  the  air,  and  a  clear  light  is  emitted  from 
the  empty  space  in  the  flask.  The  intensity  of  the  light  when 
it  diminishes  may  be  renewed  by  admitting  air  again.  A 
lantern  thus  prepared,  it  is  said,  may  be  used  continuously  for 
about  six  months  without  the  least  trouble. — 15(7,XXin.,368. 

THB  CHANDOS  LIGHT. 

At  a  recent  gathering  in  Edinburgh,  Professor  Archer  di-ew 
attention  to  a  new  invention — the  Chandor  light.  The  ap- 
paratus is,  in  outward  appearance,  a  small  tube  three  or  four 
inches  long,  having  at  one  end  a  revolving  button,  which 
turns  a  scraw,  and  at  the  other  a  minute  angular  point  of 
metal,  which  also  revolves,  passing  over  a  little  orifice  in  the 
closed  head  of  the  tube.  A  continuous  tube,  formed  of  a 
delicate  strip  of  solidified  collodion,  with  a  ndge  of  hardened 
phosphorus  on  one  of  its  sides,  is  slipped  into  the  tube,  and, 
once  in  position,  can  be  moved  upward  by  the  screw.  By 
the  same  action  which  presses  the  upper  end  of  the  fuse 
against  the  opening  of  the  top,  the  metal  point  is  turned 
against  the  phosphorus,  and  a  small  portion  of  the  collodion 
is  thereupon  ignited.  When  the  apparatus  is  affixed  to  a  gas- 
burner,  only  a  very  transient  flash  is  needed  for  the  purpose 
of  ignition,  and  not  more  than  a  seventieth  part  of  the  collo- 
dion fuse  is  consumed  in  the  operation.  When,  however,  the 
wick  of  a  lamp  has  to  be  lighted  by  the  same  means,  a  larger 
proportion  of  the  fuse,  the  thirty-second  part  in  fact,  is  burned. 
The  apparatus  is  either  portable  or  adapted  to  the  uses  in- 
dicated. If  a  lamp  goes  out,  it  can  be  instantly  relighted 
by  a  turn  of  the  sci*ew,  instead  of  by  opening  the  case,  remov- 
ing the  chimney,  and  striking  a  lucifer  match,  thus  aflbrding 
a  great  advantage  in  cases  where  quantities  of  combustible 
material  are  lying  about. — The  Builder^  Mb.  13, 1876, 149. 

LAMP  FOB  BURKING  NTTBIC  OXIDE  QAS. 

The  brilliancy  of  the  light  produced  by  the  combustion  of 
nitric  oxide  gas,  after  mixture  with  a  few  drops  of  sulphide 
of  carbon,  has  been  known  for  some  time,  and  its  application 
to  photographic  purposes  suggested ;  but  it  is  not  until  re- 
cently that  Messrs.  Delachanal  &  Mermet  have  constructed 
an  apparatus  by  which  it  can  be  made  practically  available. 
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They  use  a  lamp  made  of  a  pint  bottle,  having  two  openiogs 
through  the  cork,  and  filled  with  fragments  of  some  porous 
substance,  as  sponge,  coke,  or  pumice,  for  the  purpose  of  im- 
bibing the  sulphide  of  carbon.  A  tube,  reaching  within  one 
fourth  of  an  inch  of  the  bottom,  passes  through  one  opening 
in  the  cork,  and  a  larger  one  through  the  other  opening. 
This  is  about  eight  inches  long,  and  may  be  of  glass  or  metal, 
and  is  closely  packed  around  with  iron-scale.  Tlie  object, 
like  that  of  the  gauze  in  the  safety-lamp,  is  to  prevent  the 
return  of  the  flame  into  the  bottle,  and  its  consequent  explo- 
sion. The  nitric  oxide  gas  is  passed  into  the  bottle  through 
the  first-mentioned  tube,  and  the  gaseous  mixture  is  conduct- 
ed by  a  rubber  tube  to  a  kind  of  Bunsen  burner,  the  air-holes 
of  which  are  closed,  and  which  is  furnished  with  a  small 
conical  valv€  to  regulate  the  flow  of  gas.  This  burner  is  also 
filled  with  iron-scale.  The  nitric  oxide  gas  is  produced  in 
the  cold  by  Sainte-Claire  Deville's  method,  by  the  action  of 
a  mixture  of  nitric  and  sulphuric  acids  upon  metallic  iron. 
With  an  apparatus  of  quite  moderate  dimensions  a  dazzling 
flame,  not  less  than  ten  inches  in  height,  can  be  obtained, 
abundantly  sufiicient  for  the  purposes  of  photographic  work. 
It  has  been  estimated  that  the  photographic  power  of  the 
lamp  is  superior  to  that  of  magnesium,  is  twice  as  great  as 
that  of  the  oxyhydrogen  light,  and  three  times  as  great  as 
that  of  the  electric  light  Furthermore,  the  flame  is  absolute- 
ly steady,  and  there  is  no  danger  of  its  sudden  extinction,  as 
with  magnesium ;  and  the  eye  can  sustain  its  brilliance  with- 
out being  affected.  Its  cost  is  much  less  than  that  of  either 
of  the  other  lights. — 1 J9,  December^  1874, 381. 

GLYCBBINE  FOB  ILLUMINATION  AND  HEATING. 

Oodefli'oy,  of  Vienna,  found  that  chemically  pure  glycerine 
(sp.  gr.  1.2609),  when  heated  to  302°,  burned  quietly  with  a 
blue,  non-luminous  flame,  without  the  least  odor  and  without 
leaving  any  residue,  and  also  that  glycerine  of  low  specific 
gravity,  if  not  too  dilute,  may  be  burned  by  means  of  a  wick 
or  cotton  immersed  in  it,  in  an  open  porcelain  capsule.  Sober- 
ing has  recently  communicated  the  fact  that  it  can  be  burned 
in  any  lamp  in  which  the  flame  is  immediately  above  the 
level  of  the  liquid  (such  as  the  Berzelius  lamp),  its  thick  con- 
sistency preventing  its  giving  a  constant  flame  with  a  higher 
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wick.  Since  its  flame  is  biit  slightly  colored,  like  that  of 
alcohol,  and  since  it  is  a  much  better  solvent  for  salts,  he 
found  it  preferable  for  the  production  of  different  colored 
flames ;  and  he  suggests  the  importance  of  further  experi- 
ments upon  the  adaptation  of  it  to  illuminating  purposes  by 
mixing  it  with  other  substances  rich  in  carbon,  and  also  upon 
its  heating  power.  Its  cheapness  and  freedom  from  danger, 
owing  to  its  comparative  non-volatility,  would  render  its  use 
for  the  above  purposes  desirable. — 6  (7, 1875, 38. 

ILLUMINATING-GAS  FBOM  BONES. 

As  an  illustration  of  an  ingenious  utilization  of  a  waste 
product,  the  River  Platte  Meat  Preserving  Company's  works 
in  South  America  afford  an  example.  Here  the  bones  of  the 
cattle,  the  flesh  of  which  goes  to  fill  the  pots  of ''  fleisch  ex- 
tract," are  made  to  yield  the  illuminating-gas  by  which  the 
company's  factory  is  lighted.  The  works  are  very  extensive, 
and  some  two  hundred  burners  are  supplied  from  these  novel 
gas-works.— 3  A^  VI.,  323. 

GAS  FBOH  C0BK-WA6TE. 

At  Bordeaux  some  experiments  in  manufacturing  illumi- 
nating-gas from  cork  are  reported  to  have  proved  quite  suc- 
cessful. The  town  of  N6rac,  in  the  neighborhood,  is  to  be 
lighted  by  it.  It  is  obtained  by  distilling  cork- waste,  cut- 
tings, etc.,  in  a  closed  vessel,  and  the  gas  is  said  to  be  much 
whiter  and  more  brilliant,  as  well  as  of  heavier  gravity,  and 
cheaper  than  that  from  coal. — 3  Ay  YI.,  426. 

BUBNING-GAS  FBOM  WOOD  AND  PBTBOLEUM. 

The  process  of  Messrs.  Date  &  Eichbaum  for  making  il- 
luminating-gas is  sufficiently  novel  and  interesting  to  war- 
rant the  following  description  of  the  system  lately  introduced 
into  the  town  of  Ingersoll,  Ontario.  The  retort  benches 
(threes)  here  in  use  have  some  differences  from  the  arrange- 
ment usual  for  coal-gas.  The  upper  retort  is  provided  with 
an  inner  or  interior  retort  of  cast  iron,  into  which  a  regulat- 
ed supply  of  crude  petroleum  is  fed  by  an  air-compressing 
device.  The  operator  having  thus  perfect  control  of  the 
amount  of  oil  introduced,  a  gas  of  any  desired  candle-power 
can  be  made.    The  charging  of  the  retorts  and  the  opera- 

^     S2 
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tioDB  involved  in  the  process  are  as  follows:  One  of  the  low- 
er retorts  b  charged  with  one  hundi-ed  and  fifty  pounds 
of  ordinary  cord-wood,  and  as  soon  as  gas  begins  to  be 
evolved — which  is  almost  instantly — by  means  of  suitably 
arranged  pipes  and  valves,  the  wood-gas  is  thrown  into  the 
upper  retort,  in  which  it  comes  in  contact  with  the  heavy 
vapors  evolved  from  the  petroleum.  The  two  gases  thns 
commingled  are  then  passed  over  a  lengthened  heated  sur- 
face, the  resultant  product  being  a  fixed  or  permanent  gas  of 
any  desired  illuminating  power,  leaving  little  or  no  residuum. 
The  charcoal  resulting  from  the  process  is  declared  to  more 
than  pay  for  the  wood  employed. — 17  2>,  XX.,  32. 

6TTLPHUB  IK  COAL-GAS. 

To  estimate  rapidly  the  amount  of  this  impurity  existing 
in  illuminating-gas,  Mr.  Vernon  Harcourt  proposes  to  pass 
the  gas  through  a  fiask  filled  with  small  pebbles,  kept  at  a 
low  red-heat,  by  which  the  sulphur  present  as  bisulphide  of 
carbon  is  decomposed  into  sulphuretted  hydrogen ;  a  known 
volume  of  the  gas  is  then  passed  through  a  solution  contain- 
ing a  lead  salt  of  given  strength,  and  the  depth  of  coloration 
produced  is  compared  with  a  standard  set  of  colors,  by  which 
the  percentage  of  sulphur  is  obtained. — ProoeedingB  British 
AssocicUionj  1875.  

HXUMIKATINO-GAS  FBOK  NIGHIVSOIL  AND  DEAD  ANIMALS. 

As  the  conversion  of  refuse  animal  matter  into  illuminants 
has  often  been  suggested  as  a  practical  method  of  solving  a 
troublesome  sanitary  problem,  it  is  of  interest  to  record  the 
experience  of  Professor  Troschel,  director  of  the  gas-works 
at  Breslau,  in  Prussia,  with  an  improved  process  of  this  nat- 
ure lately  invented  by  A,  Sinderman.  The  Sinderman  sys- 
tem, having  been  favorably  reported  upon  by  a  committee 
selected  by  the  city  authorities,  was  introduced  upon  a  work- 
ing scale,  and  subjected  to  a  careful  investigation  as  to  the 
quality  of  gas  produced  and  its  cost,  and  with  the  following 
results :  The  quantity  of  gas  produced  from  a  given  weight 
of  material  was  found  to  be  considerably  less  than  from  the 
same  weight  of  coal,  so  much  so  that,  for  the  production  of 
equal  quantities,  the  new  works  would  demand  about  twice 
the  capacity  of  the  old  system  with  coal.    The  expense  of 
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the  new  process  was  fonnd  to  be,  contraiy  to  all  expectation, 
about  double  that  of  the  old  system.  The  removal  and  con- 
densation of  the  enormous  percentage  of  water  contained  in 
the  animal  refuse  was  found  to  be  a  source  of  gi*eat  practical 
inconvenience,  involving  the  use  of  an  enormous  cooling  ap- 
paratus. One  of  the  chief  economical  features  of  the  coal 
system,  namely,  the  production  of  coke,  which  not  only  suf- 
fices to  run  the  works,  but  to  return  an  income  from  the  sale 
of  the  surplus,  is  wanting  in  the  new  process,  for  the  opera- 
tion of  which  the  fuel  must  be  bought.  But  perhaps  the 
gravest  objection  to  the  new  system  lies  in  the  fact  that  the 
refuse  materials  employed  contain  lafge  quantities  of  nitro- 
gen, sulphur,  and  phosphorus,  and  their  compounds  enter  the 
gas  produced  as  ammonia,  sulphuretted  hydrogen,  and  phos- 
phuretted  hydrogen  in  such  unusual  quantities  as  compared 
with  the  old  system  that  their  removal,  which  is  absolutely 
necessary,  demands  mechanical  arrangements  of  so  complex  a 
character  as  to  become  quite  impracticable  of  successful  oper- 
ation upon  a  large  scale.  For  the  reasons  specified,  the  proc- 
ess has  doubtless  been  abandoned.  The  results  of  this  trial, 
though  unfavorable,  are  both  interesting  and  valuable,  as 
demonstrating  the  existence  of  grave  and  perhaps  insupera- 
ble difficulties  in  the  way  of  the  utilization  of  such  refuse 
matters  as  illuminants.  There  is  still  great  room  for  improve- 
ments in  the  methods  for  their  conversion  into  fertilizers. 


WALKIKO-GANE  CONTAINING  A  CANDLE. 

A  very  simple  walking-cane,  with  a  candle  indosed,  which 
might  be  convenient  for  use  in  dark  passages,  or  even  for 
reading  in  railroad-cars,  has  been  introduced  by  a  German 
firm.  The  top  portion  consists  of  a  hollow  cylinder  screwed 
on,  and  containing  a  spring  to  press  upward,  as  fast  as  con- 
sumed, a  candle  placed  in  it.  It  is  closed  by  a  screw  cap, 
which  forms  a  convenient  top. — 12  C,  X,  1876, 2. 

A  BBFLBCTTINO-PIiATB   FOB  OPBN  6BATB  7IBBS. 

A  recent  novelty  among  adjuncts  to  stoves  and  fire-places 
consists  in  the  employment  of  a  bright  nickel-plated  sheet  of 
metal,  suspended  over  the  fire,  and  adjusted  in  proper  posi- 
tion by  a  crank,  the  rod  of  which  passes  through  the  side  of 
the  stove  or  fire-place.    While  the  fire  is  being  kindled,  the 
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plate  is  turned  toward  the  front  to  protect  it  from  hmg 
smoked,  bat  when  the  fire  is  fairly  barniog,  the  plate  is 
turned  back  at  an  angle  of  forty-five  degrees,  as  indicated  by 
the  wheel  on  the  side  of  the  stove.  The  result  is  descnbed 
about  as  follows :  The  reflection  from  the  bright  metallic  sur- 
face produces  the  effect  of  a  double  fire,  and  adds  greatly  to  its 
cheerfulness.  In  addition  to  this,  it  is  claimed  that  the  large 
amount  of  heat  thus  reflected  by  the  plate  is,  to  a  great  extent, 
a  clear  gain,  and  that  the  effect  of  its  employment  is  readily 
perceived  in  increased  warmth  at  quite  a  distance  from  its 
source.  Furthermore,  it  is  claimed  that  the  rush  of  air  usual- 
ly passing  up  the  chimney  of  an  open  stove  or  grate,  and  which 
makes  this  excellent  form  of  heating  apparatus  so  expensive 
in  rapid  consumption  of  fuel,  is  checked  and  thrown  down  on 
the  fuel,  producing  surface  combustion,  while  the  draught  at 
the  base  may  be  shut  off,  giving  a  clear,  bright  fire,  without 
wasteful  consumption  of  coal. — Iron  Age^  S^tember  3(K 

METHOD   OF   COOLING  THE   AIR, 

MM.  Nezereaux  and  Garlandal  have  lately  devised  a  proe- 
ess  of  cooling  and  at  the  same  time  purifying  the  air  in- 
troduced into  dwellings  for  purposes  of  ventilation.  It 
consists  of  a  fan  caused  to  revolve  rapidly,  by  means  of 
which  the  air  is  fol'ced  into  a  closed  box,  and  made  to  pass 
through  a  horizontal  diaphragm  with  holes,  over  which  a 
very  thin  layer  of  water  is  continually  flowing.  The  air,  as 
it  passes  through  this  thin  film  of  water  from  below,  is  de- 
prived of  its  organic  particles,  which  remain  in  solution  in 
the  water,  which  is  continually  dripping  down  into  the  lower 
chamber  and  drawn  off,  the  air  itself  passing  up  and  out 
through  a  pipe  in  any  desired  direction. — 13  JS^  Dec,  18,34. 

IMPBOYEMENT  IN  FIBE-PLAGES. 

Forestier  describes  an  improvement  in  the  ordinary  fire- 
place, in  which  by  contracting  the  smoke-flue  for  some  dis- 
tance above  the  fire-place,  and  by  introducing  side  flues  for 
the  admission  of  fresh  air,  he  is,  he  states,  able  to  effect  a 
very  material  economy  in  the  consumption  of  coal ;  the  fire- 
place as  built  by  him,  witli  an  open  basket  grate,  is  superior 
to  any  of  those  described  by  Morian,  Peclet,  Grouvelle,  and 
Clement.    He  finds  that  ordinary  chimneys,  producing  the 
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same  result  as  attained  in  his  own,  consume  four  times  the 
quantity  of  fuel;  and  the  comparison  with  even  the  most 
improved  chimneys  is  always  decidedly  in  his  favor. — Me- 
moirs  Academy  of  Sciences^  Toulouse^  1875,  233. 

CHEAP  SOAP  FOB  OBDIKAKT  ABTICLB8  AND  WOOLEN 

FACrOBIES. 

Mayr  recommends  the  following  process  for  prepaiing  a 
very  cheap  soap.  First  procure  from  a  soap-boiler  the 
spent  lye  or  salt  lye,  either  in  a  fluid  or  gelatinized  condi- 
tion, and  preserve  it  in  well-covered  vessels  until  required. 
Prepare  a  soda  lye  of  22°  Baume,  by  heating  in  a  boiler  100 
pounds  of  calcined  soda  in  about  52  gallons  of  water  until  it 
is  dissolved.  Add  to  this  gradually  60  pounds  of  fresh,  un« 
slaked  lime,  stir  the  mixture  well,  and  transfer  the  whole  of 
it  to  a  tub  of  sufficient  size,  and  allow  it  to  stand  for  about 
12  hours,  that  the  lime  may  settle.  Then  carefully  dip  out 
the  lye  from  the  lime  into  the  kettle  again,  and  boil  until  it 
indicates  22°  £aum£.  After  cooling,  transfer  to  a  suitable 
vessel,  and  cover  tightly.  Then  prepare  a  potash  lye  of  10° 
Baum^,  by  stirring  potash  into  hot  water,  until  the  required 
strength  is  reached.  As  an  experiment,  boil  25  pounds  of 
cocoa-oil  with  30  pounds  of  potash  lye  of  10°  Baum6,  and 
add  gradually,  when  not  boiling  too  vigorously,  30  to  40 
pounds  of  soda  lye  of  22°  Baum&  After  the  combination  of 
the  oil  and  lye,  and  the  mass  has  assumed  the  appearance  of 
a  brown  glue,  and  is  thready,  add,  with  vigorous  stirring, 
159  pounds  of  spent  lye  of  not  over  16°  Baum6,  but  diluted 
to  this  strength,  if  necessary,  with  lime-water.  Boil  the  mass 
for  half  an  hour,  and  allow  the  fire  to  die  down.  It  will  ap- 
pear as  fluid  as  water,  and  very  unlike  soap,  but  a  sample, 
if  allowed  to  cool  perfectly  on  a  board,  or  in  a  porcelain 
dish,  will  harden.  The  principal  point  at  this  stage  is  to 
transfer  the  mass  to  a  tub,  and  allow  it  to  cool,  and  on  the 
following  day  to  transfer  it  again  to  the  boiler  without  the 
addition  of  any  liquid,  and  after  boiling  it  for  an  hour,  sam- 
ples will  yield  elastic  threads  indicative  of  increasing  con- 
sistency. Then  add  common  salt  gradually,  until  a  cooled 
sample  feels  dry  upon  the  hand.  Allow  the  fire  to  slacken, 
and  ladle  the  mass  into  forms,  which  can  be  taken  apart 
when  the  soap  becomes  hard.    The  advantage  of  this  proo- 
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ess  is  increased  by  repeated  wanning  and  cooling  of  the 
mass,  as  the  proper  consistency  is  thus  hastened,  and  the 
quantity  of  soap  increased.  Cocoa-soap  shavings  may  also 
be  employed  according  to  the  fat  they  contain.  If  the  spent 
lye  is  old,  and  has  been  exposed  to  the  air,  dilate  12  pounds 
of  potash  lye,  of  22^  Banm6,  with  lime-water  to  10^,  and  boil 
it  with  the  25  pounds  of  cocoa-oil.  The  addition  of  a  few 
pounds  of  crude  palm* oil  will  impart  to  this  soap  a  color 
similar  to  that  of  tallow  soap. — 26  C,  IL,  1876, 14. 

CLOTH  OF  FSATHSB8  FOB  LADIES'  CLOAKS,  ETC 

The  following  are  the  essential  features  of  a  process,  re- 
cently patented,  for  the  manufacture  of  cloth,  suitable  for 
ladies'  cloaks  and  all  kinds  of  garments,  from  feathers,  prin- 
cipally of  water-fowls.  As  the  down  only  can  be  employed, 
the  material  is  assorted,  according  to  its  specific  gravity,  by 
a  faoning-machine.  Then,  after  being  soaked  in  water  con- 
taining Marseilles  soap,  and  pressed  out  in  a  square  box  by 
aid  of  a  screw,  and  separated  again,  and  partially  dried  by 
means  of  the  fan,  it  is  oiled,  and  passed  three  times  through 
the  fanning-machine.  A  fleece  of  wool,  formed  on  the  usual 
carding-machine,  is  then  covered  loosely  with  four  times  its 
weight  of  the  feathers,  and  these  by  another  layer  of  wool 
The  rove  is  then  formed  in  the  usual  way,  provision  being 
made  to  prevent  two  threads  from  uniting.  In  spinning  a 
large  hand  machine  is  employed,  instead  of  a  self-actor.  The 
weaving  is  accomplished  in  the  usual  way,  except  that,  as  a 
rule,  warp  of  combed-wool  yam  is  prefeiTed,  although,  ac- 
cording to  the  material,  it  may  be  of  carded  yam,  or  even  of 
carded  yam  and  feathers.  The  cloth  is  oiled,  and  fulled  as 
usual,  with  care  to  dry  after  fulling.  In  dyeing  a  very  large 
vat  must  be  used,  that  the  whole  breadth  of  the  piece  may 
be  immersed  at  a  time.  It  is  finally  beaten  and  brushed  to  re- 
move any  feathers  not  fully  incorporated  with  the  wool,  and 
a  gloss  is  imparted  to  it  by  steaming. — 23  C^Jan.  1,1876, 4. 

COOKING  MBAT  B7  GOLD. 

The  generally  accepted  theory  of  the  cooking  of  meat  re- 
lates to  the  application  of  heat ;  but  quite  recently  Pr*  S^* 
wiczevosky  has  called  attention  to  the  fact  that  almost  pre- 
cisely the  same  chemical  and  physical  changes  can  be  ac- 
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complished  by  the  exposure  of  animal  flesh  to  exti*eme  cold. 
Indeed,  the  sensation  experienced  by  touching  freezing  mer- 
cury is  very  much  that  of  a  severe  bum.  The  experimenter 
referred  to  proposes  to  apply  his  method  to  the  preservation 
of  meats,  first  by  subjecting  them  to  a  temperature  of  33^ 
Fahr.  below  zero,  and  then  sealing  them  up  hermetically  in 
tin  vessels.  Animal  substances,  kept  for  a  long  time  in  these 
boxes,  on  examination  proved  to  be  extremely  palatable,  and, 
being  partially  cooked,  required  but  a  little  additional  heat 
to  prepare  them  for  the  table. 

The  German  government  has  lately  been  prosecuting  in- 
vestigations into  this  process  as  a  means  of  preparing  mili- 
tary and  naval  supplies,  a  large  quantity  suitably  sealed  be- 
ing placed  on  board  some  vessels  undertaking  a  long  voyage, 
with  a  view  of  determining  more  definitely  its  availability 
for  the  purpose  referred  to.  An  establishment  in  Hungary 
is  now  engaged  in  the  preparation  of  meats  by  this  method 
on  an  extensive  scale. — 12  B^  April  1, 1876, 286. 

ANnSBFTTG  ACTION  OF  SAIJCTIJO  AdD. 

In  further  continuation  of  his  experimental  trials  of  this 
substance,  Dr.  O.  Neubauer  affirms  that  salicylic  acid  will  be 
of  great  value  in  the  preservation  of  wines,  but  that  it  is 
adapted  rather  to  prevent  than  to  correct  or  cure  morbid 
changes  that  have  taken  place  therein.— 4  B^  Sept,^  1876. 


PBODUCnON  OF  MADEIRA  WINE. 

It  is  well  known  that  for  some  years  past  Madeira  wine 
has  been  almost  unknown  in  the  trade,  on  account  of  the  ex- 
tinction of  the  crop  of  the  island  consequent  upon  a  long  se- 
ries of  bad  vintages.  The  old  vineyards  were  rooted  up,  and 
new  ones  planted ;  but  of  course  a  long  time  would  have  to 
elapse  before  any  great  yield  could  be  expected,  and  those 
having  in  their  possession  genuine  Madeira  held  it  as  a  great 
prize.  The  least  period  of  production  extended  from  1853 
to  1857;  and  from  1860  to  1862  but  500  pipes  were  pro- 
duced. At  present  the  production  has  risen  to  an  average  of 
10,000  or  12,000  pipes,  which  is  about  one  third  that  of  former 
years.  It  is  not  thought,  however,  that  the  quantity  will 
ever  much  exceed  this,  since  a  great  deal  of  the  island  which 
formerly  was  planted  with  vineyards  is  now  used  for  com 
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and  other  crops,  wbich  are  said  to  pay  the  proprietors  better 
than  wine. — 17  A,  XXI.,  117. 

dJUSUTG  SILYSS-WASB,  KIC.,  WITH  POXATO-WATKB. 

Silver  and  plated  articles  should  be  placed  about  ten  min- 
utes in  the  hot  water  in  which  potatoes  have  been  bmled 
(with  salt),  and  then  be  rubbed  with  a  woolen  rag,  and  rinsed 
in  pure  water,  when  the  articles  will  not  only  be  free  firom 
tambh,  but  perfectly  bright  Potato-water  that  has  become 
sour  by  standing  several  days  answers  still  better,  and  is 
also  excellent  for  cleaning  articles  of  steel  and  glass  wate^ 
bottles.— 5  C;  March,  IV.,  32. 

8UBSTIXUTK  FOB  PSB8IAN  mSSCT-POWDBB. 

The  wild  rosemary  {Ledum  paluatre)  has  been  suggested 
as  a  substitute  for  Persian  insect-powder.  When  dried  as 
well  as  fresh  it  is  destructive  to  lice,  bugs,  fleas,  moths,  etc 
The  tincture  prepared  from  it  is  also  a  remedy  for  the  bites 
of  gnats,  and  insects  generally;  not  only  relieving  the  itch- 
ing in  a  short  time,  bnt  also  the  pain  when  applied  to  s 
wound.  The  tincture  repels  gnats  when  mixed  with  glyc- 
erine and  rubbed  upon  the  skin.  It  seems  to  deserve  notice 
on  account  of  these  properties,  and  its  possible  substitution 
for  the  more  expensive  and  firequently  adulterated  Peruan 
insect-powder.  It  is  most  effective  when  fresh  and  in  bloom, 
and  should  be  gathered  in  the  latter  condition. — 5  C,  72. 


DBTBCnON  OF  0LB01CAB6ABINB  IN  BUTTBE. 

According  to  Mr.  Horsley,  it  is  not  diflSlcalt  to  determine 
by  chemical  tests  the  presence  of  oleomargarine,  or  artificial 
butter,  as  an  adulteration  in  genuine  butter.  He  remaria 
that  fresh  butter  is  completely  soluble  in  methylated  ether 
of  specific  gravity  0.730  at  a  temperature  of  65^.  If  methyl- 
ated alcohol,  63""  above  proof,  be  added  to  this,  and  well 
shaken,  all  the  lard,  beef,  mutton,  or  tallow  fats  that  may 
have  'been  mingled  with  the  butter  will  be  precipitated. 
Care,  however,  is  to  be  taken  not  to  mistake  the  crystalliza- 
tion of  butter  ontof  the  ethereal  solution,  at  a  lower  temper- 
ature than  66°,  for  the  fats  precipitated  by  the  alcohol.  The 
butter,  besides,  being  so  much  lighter,  occupies  the  upper 
layer,  is  different  in  character,  and  is  easily  remelted  by  tlie 
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application  of  the  wann  hand  for  a.  minute  or  two. — 17  Ay 
VI.,  106.  

PBESEBYATIVE   ACTION   OF  SALICYLIC  ACID. 

Messrs.  Menetti  and  Musa  find  that  salicylic  acid  is  very 
serviceable  in  the  preservation  of  milk  when  introduced  in 
the  proportion  of  one  part  in  ten  thousand,  especially  at  a 
temperature  from  55°  to  60°  Fahr.,  as  it  will  retard  coagula- 
tion for  several  days.  It  may  also  be  used  for  moistening 
cloths  in  which  butter  is  packed  for  shipment  for  distant 
markets.  It  also  answers  a  good  purpose  in  the  preservation 
of  cream,  but  is  useless  when  applied  to  cheese.  They  think, 
however,  that  in  view  of  the  greater  cheapness  of  boraoic 
acid,  the  latter  substance  is  preferable. -^4  J?,  Aug,,  1876, 
771.  

SOLIDIFIED  MILK, 

A  series  of  tests  of  the  excellence  of  the  Hooker  process  of 
condensing  milk  was  lately  made  before  several  of  the  En- 
glish technical  societies.  There  was  exhibited  at  the  rooms 
of  one  of  these — the  London  Society  of  Arts — a  mass  of  con- 
densed milk  weighing  about  one  hundred-weight,  which  had 
been  exposed  to  the  action  of  the  atmosphere  for  four  years 
and  three  months,  with  so  little  deterioration  of  quality  that 
it  afforded  within  a  few  minutes,  by  churning,  an  excellent 
quality  of  butter.  ^' 

ACTION   OF  COLD  ON  HILK. 

Tisserand  has  lately  been  prosecuting  some  investigations 
in  regard  to  the  action  of  cold  upon  milk  and  its  derivatives, 
aa  compared  with  the  influence  of  heat,  and  has  already  de- 
duced some  important  conclusions  that  will  be  of  service  to 
those  engaged  in  the  manufacture  of  butter  and  cheese.  He 
finds  that  on  submitting  the  milk  of  a  cow,  immediately  after 
being  drawn,  to  different  temperatures  between  32°  Fahr.  and 
86^  Centigrade,  and  keeping  it  from  twenty-four  to  thirty-six 
hoars  at  the  same  temperature,  the  following  results  appear- 
ed: First,  the  separation  of  the  cream  is  rapid  in  proportion 
as  the  temperature  to  which  the  milk  is  exposed  approaches 
to  32^ ;  second,  the  volume  of  the  cream  obtained  is  larger 
when  the  milk  has  been  submitted  to  a  greater  degree  of 
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cold ;  third,  the  yield  ia  batter  is  also  more  e<Hi8idenUe 
when  the  milk  has  been  exposed  to  a  low  temperatare; 
fourth,  the  skimmed  milk,  batter,  and  cheese  are  improved  in 
quality  in  the  latter  case. 

The  explanation  of  these  phenomena  Tisserand  thinks  is 
closely  connected  with  the  observations  of  Pastear  in  regard 
to  the  origin  of  ferments,  and  the  alterations  which  are  pro- 
duced in  the  media  into  which  they  are  introduced.  He 
suggests  that  this  decided  cooling  prevents  the  erolation  of 
the  living  organisms  composing  the  ferment^  and  the  power 
of  producing  alterations  by  their  action,  the  influence  of  cold 
in  this  respect  being  quite  similar  to  that  which  occars  in  the 
manufacture  of  the  Vienna  beer  by  ice,  which  is  so  remarka- 
ble in  its  qualities. 

There  is  still,  however,  a  wide  field  of  research  open,  which 
Tisserand  thinks  should  be  investigated.  However  this  may 
be,  he  states  that  the  preceding  facts  show  how  erroneous 
are  the  views  which  have  prevailed  in  France  on  the  subject 
of  the  manufacture  of  batter,  namely,  that  the  cream  must 
be  kept  at  a  temperature  of  55^  to  56%  and  not  go  bdov 
this.  On  the  contrary,  he  insists  that  the  two  cardinal  req- 
uisites for  the  proper  manufacture,  especially  of  hotter,  are 
perfect  cleanliness  of  the  vessels  used,  etc,  and  the  employ- 
ment of  a  low  degree  of  temperature.  There  has  been  a  ten- 
dency in  France  within  the  last  few  years  toward  the  nse  of 
lower  temperatures  than  were  formerly  considered  necessary; 
but  even  these,  according  to  Tisserand,  are  not  sufficiently 
low.— 1  By  March  6, 1876,  349. 

COOKING  LB6UMIN0U8  VBGKTABUB8. 

The  lime  salts  in  well-water  frequently  prevent  the  tho^ 
ough  cooking  of  leguminous  vegetables,  especially  of  pease 
and  lentils,  but  the  employment  of  rain  or  spring  water  does 
not  in  all  cases  produce  satisfactory  results.  By  soaking 
them  overaight  in  soft  water,  success  is  more  certain,  as 
they  not  only  swell  up,  but  part  with  an  unpleasant  acrid 
substance.  For  this  reason  the  water  in  which  they  have 
been  soaked  should  be  poured  off,  and  the  vegetables  washed 
and  cooked  with  fhesh  water.  With  old  vegetables  success 
is  more  certain  if  we  add  to  each  one  or  two  quarts  of  soft 
water  in  which  they  are  to  be  soaked  half  a  t^poonful  of 
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baking-soda.  They  will  not  only  be  randered  softer  in  this 
way,  but  also  more  palatable  and  digestible.  The  addition 
of  the  soda  to  the  water  in  which  they  are  boiled  does  not 
answer  the  purpose  as  well,  and  in  sach  case  care  must  be 
taken  not  to  add  too  much  soda — at  most  only  three  to  four 
times  as  much  as  will  lie  on  the  point  of  a  knife  to  the  quart 
of  water. — 10  C,  Jun^  1, 1876, 92. 

6LY0BBINB-6ELATIN  FOS  P&OT£CTIKa  PSBSE&VXD  FBUIT. 

A  composition  of  glycerine  and  gelatin,  similar  to  that 
employed  for  printers'  rollers,  but  of  purer  materials,  is  rec- 
ommended for  protecting  preserved  fruit,  etc.,  from  the  ac- 
tion of  the  air  and  feimenting  agencies.  A  thin  layer  of  the 
fused  mixture  is  simply  poured  upon  the  fruit  and  allowed 
to  harden.  It  can  be  readily  removed,  and  may  be  used 
again  for  the  same  purpose  by  melting  it  on  a  water  bath. — 
13  (7,  May  1, 1876, 688.       

SUBSTITUTE  FOB  BXT&ACT  OF  MEAT  AND  PBESEBTED  HEAT. 

Ungerer  considers  all  the  processes  proposed  for  the  ex- 
traction of  meat  or  its  preservation  as  liable  to  the  objection 
of  loss  of  a  portion  of  the  nutriment,  or  of  complexity  and 
ezpensiveness.  He  suggests,  therefore,  the  following  plan 
for  utilizing  the  supply  of  meat  in  the  less  densely  inhabited 
portions  of  the  earth,  by  the  conversion  of  it  at  little  ex- 
pense into  a  preparation  which  contains  all  the  nutritions 
qualities  of  the  fresh  meat,  and  satisfies  all  requirements  as 
to  keeping.  He  dries  the  chopped  meat  at  a  temperature 
but  little  above  212%  under  such  conditions  that  all  the  wa- 
ter is  expelled  in  less  than  half  an  hour,  and  the  residue  can 
then  be  converted  into  a  fine  yellowish  powder,  which,  for 
convenience  in  packing,  may  be  pressed  into  cakes  or  blocks. 
—14  C,  CCXX.,  382.  

ICB-CBLLAB8  ON  BBAINABB^S  PLAN. 

The  chief  object  in  the  plan  for  ice -cellars  patented  by 
Brainard  is  to  prevent  the  deposition  of  the  moisture  in  the 
air  npon  the  walls,  which  injures  them,  and  which  also,  by 
running  down  upon  it,  occasions  a  waste  of  the  ice.  The 
improvement  is  accomplished  by  placing  a  corrugated  tin 
covering  above  the  supply  of  ice,  upon  which  all  the  moist- 
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ure  of  the  air  deposits,  and  is  then  carried  off  by  a  saiUble 
wooden  gutter ;  the  air  of  the  cellar  being  thus  always  kept 
dry.— 5  £7,  IV.,  1875,  31.      

KEPAIBING  LEAKY  CELLAS  WALI£. 

The  repairing  of  leaky  cellar  walls  should  never  be  delayed, 
since  the  crevices  are  continually  widened  by  the  water  soak- 
ing through.     Cement,  tar,  and  water-glass  ai*e  the  best  ma- 
terials for  the  purpose,  but  the  last  two  can  only  be  used  at 
a  time  when  the  cellar  is  dry,  as  in  winter,  perhaps  even  in 
September,  or  after  drying  and  airing  it  in  winter  by  artificial 
means.    When  nearly  dry  the  leaky  portions  of  the  wall  can 
readily  be  recognized,  and  should  be  marked  with  charcoal 
Holes  and  cracks  should  firet  be  filled  with  hydraulic  cement 
The  marked  places,  when  dry,  should  be  coated  three  to  four 
times  with  a  solution  of  one  volume  of  commercial  water- 
glass  in  two  of  water,  and  finally,  after  becoming  perfectly 
dry,  with  a  solution  of  one  volume  of  water-glass  in  one  half 
a  volume  of  water.     Instead  of  the  solutions  of  water-glass, 
tar,  kept  quite  liquid  by  heating,  may  be  laid  on  a  number  of 
times.    If  cement  is  to  be  employed,  the  marked  portions  of 
the  wall  should  be  cut  out  wedge-shaped,  and  carefully  filled 
with  a  cement  rather  thickly  made  up  with  one  third  sand. 
If  the  cellar  can  not  be  dried,  the  moist  places  should  be  cat 
out  somewhat  deeper  (four  to  six  inches),  and  filled  with  ce- 
ment, by  placing  a  tube  of  any  material,  about  as  thick  as 
a  finger,  in  the  middle,  and  packing  the  cement  in  tightly 
around  it;  and,  if  necessary,  holding  it  in  place  with  a  board 
until  it  hardens,  while  the  water  escapes  through  the  tube 
without  exerting  any  pressure  upon  it.    After  twenty  to 
thirty  days  the  opening  may  be  plugged  up. — 8  C,  XIL, 
204.  

,     EXPLOSIONS  IN  FLOUB-MILLS. 

An  explosion  which  took  place,  in  1872,  in  a  flour-mill  in 
Glasgow,  led  to  an  examination  of  the  subject  by  Dr.  S. 
McAdam,  who,  having  discovered  that  similar  ones  had  taken 
place  in  Scottish  flonr-mills  on  previous  occasions,  has  pre- 
sented to  the  Royal  Scottish  Society  of  Arts,  a  thorough  an- 
alysis of  the  causes  leading  to  these  explosions.  Most  of  the 
improved  modern  mills  employ  what  is  called  an  exbaost 
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box,  into  which  is  drawn  all  the  fine  and  light  flour  dust, 
thereby  keeping  the  general  air  of  the  mill  more  free  from 
the  flour  dust  floating  in  the  air.  Within  the  exhaust  box  is, 
therefore,  always  found  a  very  dusty  atmosphere.  Now  when 
a  light  is  introduced  into  an  atmosphere  of  flour  dust,  the 
flne  division  of  the  flour  so  facilitates  its  rapid  combustion 
that  the  flour  is  resolved  into  gases  whose  volume  is  much  in- 
creased by  the  high  temperature,  so  that  a  veritable  explosion 
takes  place,  which  explosion  is  most  powerful  when  a  certain 
volume  of  the  gas  is  mingled  with  a  larger  proportion  of  air. 
In  order  that  the  explosion  may  be  destructive,  it  is  necessary 
that  the  dusty  atmosphere  be  more  or  less  closely  confined 
within  a  given  space.  The  most  common  cause  of  a  spark  or 
flame  in  the  flour-mill  is  by  the  running  of  the  feed  off  the 
stones,  whereby  the  stones  come  down  against  each  other, 
and  quickly  strike  fire  and  become  very  hot.  A  very  slight 
obstruction  in  the  pipe  is  suflicient  to  so  diminish  the  supply 
of  grain  as  to  allow  the  stones  to  come  in  contact  with  each 
other.  Sometimes,  again,  a  nail  or  a  stone  goes  down  with 
the  feed,  and  causes  sparks  of  fire  to  be  struck  off.  Several 
occasions  are  recorded  in  which  a  crackling:  noise  as  of  a  run- 
ning  fire  has  been  distinctly  heard  in  the  conduits  leading 
from  the  stones  to  the  exhaust  pan.  These  slight  explosions 
often  blow  open  the  fan  box.  If  the  flame  passes  the  fan, 
however,  and  gets  into  the  exhaust  box,  every  thing  depends 
upon  the  momentary  condition  of  the  air  in  the  exhaust  box 
at  the  time,  as  to  whether  the  explosion  shall  end  there,  or  the 
mill  itself  be  blown  up.  The  precautions  to  be  taken  in  order 
to  avoid  all  mill  fire  explosions  consist  specially  in  removing 
the  exhaust  box,  stive  rooms,  smut  rooms,  and  other  recepta- 
cles of  flour  dust,  to  the  outside  of  the  mill.  Still  better  is 
it  if  the  conduits  be  provided  with  sliding  or  hinged  valves 
which  would  close  at  once  if  an  explosion  occurs  in  any  of 
the  dust  receptacles.  Numerous  other  valuable  suggestions 
are  contained  in  Dr.  McAdams's  paper. — Transactions  of  the 
Itoyal  SeoUish  Society  ofArU^  IX.,  42. 

TTSIAN-PUBPLB   INK  FOB  MABKINQ  LINBN. 

Yon  Bele  gives  the  following  method  for  preparing  an  ink 
for  marking  linen  and  cotton :  Neutralize  75  grains  of  car- 
bonate of  ammonia  with  pure  nitric  acid,  and  triturate  45  to 


480     ANNUAL  BEOORD  OF  SCIENCE  AND  INDUSTBT. 

60  grains  of  carmine  with  the  solution.  Mordant  the  fabric 
with  a  mixed  solntion  of  acetate  of  alumina  and  tin  salt,  and 
write  upon  it,  when  it  is  perfectly  dry,  with  the  ink. — 18  C, 
Mcarch  6, 1876, 160.  

INCBEASINO  THE  ADHESIVENESS  OF  COUBT-PLASTEB. 

Court-plaster  applied,  as  is  usually  done,  by  moistening  it 
with  the  tongue,  does  not  adhere  well,  on  drying,  to  the  un- 
abraded  skin  adjoining  the  wound.  By  moistening  the  back 
of  the  plaster  afber  it  has  been  applied  with  glycerine,  or, 
still  better,  by  moistening  the  adhesive  side  of  it  when  aboat 
to  apply  it  with  water  to  which  one  tenth  of  glycerine  has 
been  added,  instead  of  with  the  tongue,  the  plaster  will  be 
kept  adhesive  and  soft. — 4  C,  VIII.,  1876, 72. 

WATBB-PBOOFING  UHBBEIXAS,  ETC. 

Fischer,  of  Eifnrt,  suggests  that,  by  the  following  treat- 
ment, umbrellas  of  alpaca,  etc.,  can  be  rendered  water-proof 
without  impairing  their  color,  flexibility,  or  durability,  so 
that  they  will  not  become  heavy  with  rain,  and  can  be  pnt 
away  immediately  afler  use  without  necessity  for  drying: 
Dissolve  one  part  of  shaved  paraffin  (a  piece  of  paraffia 
candle  will  answer)  in  10  to  15  paits  of  benzol  by  shaking 
it  in  a  bottle.  Pour  the  solution  over  the  whole  of  the  ex- 
panded umbrella  rapidly  in  spiral  lines,  beginning  at  the  top. 
Great  care  should  be  taken  not  to  conduct  the  operation 
near  a  lamp  or  stove. — 8  C,  Augxi%t  26, 1875, 312. 

IMITATION  OF  BTBAW,  LEATHEB,  AND   WIGKBB-WOBK. 

Imitations  of  straw,  leather,  wood,  and  wicker-work  articles 
are  produced  by  Ldwenberg  by  the  following  process :  A 
mould  of  the  article  to  be  imitated  is  made  by  pouring  around 
it  a  mass  consisting  mainly  of  glycerine  and  glue.  Into 
this,  when  firm,  a  liquid  consisting  chiefly  of  glue,  glycerine, 
oil  or  soap,  and  some  pigment,  is  poured,  and  before  the 
whole  of  it  sets  the  larger  part  is  poured  out  again,  leaving 
but  a  comparatively  thin  film,  which  constitutes  the  imita- 
tion when  firm.  Adhesion  to  the  mould  is  prevented  by 
treating  it  with  chromic  acid  or  acetate  of  iron. — 6  (7,  Sep- 
tember 9,  1876,  358. 
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PBSSEBYATION   OP  WOOD. 

According  to  Lostal,  wood  is  rendered  quite  hard,  and  ca- 
pable of  i-esisting  decay  for  a  long  time,  by  covering  it  in  a 
large  cistern  with  unslaked  lime,  and  adding  water  from  time 
to  time  until  the  lime  is  slaked,  and  allowing  it  to  remain, 
according  to  the  size  of  the  pieces,  until  it  is  sufficiently  pen- 
etrated by  the  lime-water;  for  that  to  be  used  in  mining 
operations  a  week  will  suffice. — 18  (7,  JEkbruary  9, 1876, 05. 

CABBOUC  ACID  AND  THB  PBBSBBVATION   OF  WOOD. 

The  impression  that  a  solution  of  carbolic  acid  has  a  pre- 
aervative  action  on  wood,  founded  on  the  assumption  that  tar 
preserves  wood  by  reason  of  the  carbolic  acid  and  creosote 
it  contains,  is  asserted  by  M.  Boucherie  to  be  entirely  er- 
roneous. Samples  of  different  kinds  of  wood  impregnated 
with  one-half  per  cent,  one  per  cent.,  and  two  per  cent,  solu- 
Uona  of  carbolic  acid^and  then  buried  in  a  soil  rich  in  humus, 
were  found  to  be  as  completely  decomposed  after  six  years 
as  samples  that  had  not  been  so  treated,  while  others  impreg- 
nated with  one  and  a  half  per  cent,  solution  of  sulphate  of 
copper  were  unchanged. — 28  (7,  IV.,  66, 

NSW  FBOCESS   FOB  THB   PBESBBYATION   OF  WOOD. 

A  Dew  process  for  preserving  wood  from  fire  and  decay 
has  been  invented  by  Messrs.  Weatherby  and  Moore.  It  con- 
sists first  in  kiln-drying  the  wood,  which  deprives  it  of  all 
moisture,  and  much  of  its  volatile  turpentine  and  other  inflam- 
mable matters.  It  is  then  put  into  suitable  cylinders,  in 
which  lime  and  water,  with  sulphurous  acid  gas,  are  forced 
iqto  the  pores  of  the  wood  under  considerable  pressure.  The 
wood  is  removed,  dried,  and  is  then  ready  for  use.  The  chem- 
istry of  the  process  consists  in  the  formation  of  a  soluble  sul- 
phate of  lime  by  means  of  the  sulphurous  acid  and  the  lime ; 
this  crystallizes  as  a  bisulphite,  which  oxidizes  and  is  convert- 
ed into  the  sulphate  of  lime  or  gypsum.  As  this  is  an  exceed- 
ipgly  insoluble  salt,  it  is  not  easily  removed  from  the  pores 
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of  the  wood,  and  not  only  by  its  presence  protects  it  as  a  non- 
conductor of  heat,  but  deoxidizes  all  matters  which  are  likely 
to  prove  objectionable  as  ferments. — 1  A^  XXXL,  75. 

NEW  PBOCSSS  FOB  INJECTING  TIMBEB. 

In  this  process,  the  invention  of  Mr.  6.  B.  Smith,  any  anti- 
septic compound  that  may  be  preferred  is  applied  in  solution 
directly  to  the  end  of  the  green  log,  and  by  the  application 
of  hydraulic  pressure  is  forced  to  enter  by  the  natural  sap 
channels  of  the  wood,  by  which  operation  the  sap  is  forced 
out  at  the  other  end.  The  necessary  pressure  is  maintained 
by  the  use  of  an  ordinary  hydraulic  pump  until  all  the  sap  is 
expelled,  and  the  preserving  solution  appears  in  full  strength 
at  the  farther  end,  when  the  thorough  saturation  of  the  log 
is  most  effectually  assured.  The  mechanical  appliances  are 
simple,  consisting  merely  of  a  cast-iron  cap,  fitted  tightly 
against  a  metal  ring  driven  into  one  end  of  the  log,  by  means 
of  a  chain,  or  rod,  and  clamp  passing  over  the  other  end,  and 
communicating  directly  with  the  pump. 

IBON  AND  8TEBL  FOB  B0ILEB8,  BBIDGBB,  ETa 

At  a  meeting  of  the  Franklin  Institute,  committees  were 
appointed  to  investigate  the  subject  of  the  strength  of  iron 
and  steel,  with  directions  to  make  such  experimental  trials 
as  may  be  necessary  to  include  materials  such  as  are  at  pres- 
ent found  in  the  market,  and  employed  for  the  construction 
of  boilers,  bridges,  and  other  structures  of  iron  and  steel. 
In  pursuance  of  this  resolution,  the  sum  of  $1000  was  appro- 
priated for  the  purpose  of  defraying  the  cost  of  the  purchase 
and  preparation  of  samples  of  ii-on  and  steel  for  the  testing- 
machine. — 7  i>,  Sqptember^  1876. 


CAST  8TEEL  FOB  LOCOMOTIVE  B0ILBB8. 

According  to  the  Society  of  German  Railroad  Engineers, 
the  use  of  cast  steel  for  locomotive  boilers  has  not  been  so 
satisfactory  as  was  expected. — 18  A^  XXI.,  89. 

BESSEKSB  PB0CB86  WITH  HOT  BLAST. 

Heyrowsky  states  that  during  the  summer  of  1874,  at  the 
Bessemer  works  in  Zeltweg,  fifty  to  sixty  charges  were  made 
simply  with  a  hot  blast  of  about  1200^  with  cast  iron,  the  an- 
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ftlysis  of  which  gave  0.8  per  cent,  silicon,  2.23  per  cent,  car- 
bon, and  2.2  per  cent,  manganese.  After  the  fasion  it  con- 
tained 0.7  per  cent,  silicon,  2.3  per  cent,  carbon,  and  1.3  per 
cent  manganese.  The  charges  were  very  hot,  and  the  expec- 
tation, founded  on  theoretical  considerations,  that  a  slightly 
carburetted  iron  could  be  Bessemerized  with  hot  blast,  was 
confirmed.  A  larger  than  usual  quantity  of  ends  of  rails  could 
also  be  thrown  in,  amounting  to  eighteen  per  cent,  instead  of 
twelve  per  cent,  as  with  cold  blast.  Among  the  practical 
difficulties  that  prevented  its  continuous  use  was  the  decided 
effect  upon  the  lining,  which  often  became  useless  after  two 
charges,  instead  of  withstanding  an  average  of  fifteen  or  six- 
teen ;  and,  besides,  all  portions  in  contact  with  the  hot  blast 
were  so  intensely  heated  that  they  rendered  manipulation 
difficult,  and  it  would  require  long  practice  to  accustom  the 
workmen  to  the  heat.  For  this  reason  the  use  of  the  hot 
blast  was  abandoned  for  the  present,  although  the  results 
were  considered  favorable. — 13  Cy  July  1, 1875, 851. 

SXTENDSD  SERVICE  OF  A  FUBNACE. 

The  Emma  Furnace  managers  have  communicated  to  the 
American  Manufactvrer  the  extraordinary  announcement 
that  the  furnace  stood  banked  up  from  December  4, 1674,  to 
July  9, 1875,  without  blast  or  draught,  during  a  most  severe 
winter.  This  is  equivalent  to  seven  months  and  five  days,  or 
217  days,  and  during  all  of  this  time  it  held  its  fire  intact 
without  chilling  or  cracking.  On  December  4th  the  iron 
was  run  out,  and  the  furnace  filled  wholly  with  Connellsville 
coke,  every  precaution  being  taken  to  have  the  fire  remain 
until  advisable  to  resume  operations.  It  stood  idle  until 
January  9, 1875,  and  during  this  entire  time  not  a  thing  was 
done  to  it,  or  a  pound  of  fuel  added.  When  opened  at  above 
date  some  two  thirds  of  its  coke  was  alive,  and  the  furnace, 
after  clearing  away  ashes,  etc.,  was  ready  to  resume  opera- 
tions. This  record  of  the  "Emma'*  has  to  our  knowledge 
never  been  equaled.  

BBVOLVING  FUBNACE  BAB8. 

Foreign  technological  journals  find  a  very  considerable  im- 
provement in  furnace  grates  in  an  invention  of  M.  Eloy 
Schmitz,  who  replaces  the  sti*aight  fire*bars  ordinarily  used 
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singly  or  in  pairs,  by  hollow  cylindrical  bans  pierced  with 
holes,  and  so  arranged  as  to  revolve  readily.  The  new  fire- 
bara  rest  on  jupports  which  are  themselves  cylindrical  and 
hollow;  they  are  suppoHed  lengthwise  by  a  plate  fixed  be- 
neath the  door  of  the  fire-box,  and  fitting  into  a  neck  made  at 
the  near  end  of  the  bar.  With  this  constraction,  it  is  affiiin- 
ed,the  duties  of  the  stoker  are  rendered  much  less  important 
and  troublesome,  and  a  very  material  economy  of  fuel  is  ef- 
fected. The  following  advantageous  features  are  claimed  for 
it :  The  layer  of  coal  resting  on  the  grate  may  be  doubled 
in  thickness,  thus  obviating  the  necessity  of  frequent  charg- 
ing and  the  entry  of  cold  air  into  the  fire-box.  The  interior 
of  these  hollow  bara  being  always  visible  to  the  stoker,  he  is 
able  to  observe  any  choking  of  the  air  passages  as  soon  as  it 
takes  place.  It  is  only  necessary  for  him  then  to  give  the 
bara  a  fractional  ttu'u  with  the  winch,  and  a  clear  surface,  free 
from  slag  and  scale,  is  presented  to  the  fuel  This  is  accom- 
plished without  opening  the  doors  and  admitting  an  excess 
of  cold  air.  The  rotation  of  the  bars  has  the  additional  ben- 
eficial effect  of  clearing  the  obstructed  part  and  throwing 
down  into  the  ash-pit  the  ash  and  other  non*oombustible 
impurities,  the  retention  of  which  retards  combustion.  The 
economy  of  fuel  which  is  claimed  for  the  new  construction  is 
of  even  more  importance  than  the  economy  of  labor. 

AMERICAN  MININO  METHODS. 

One  of  our  Comstock  mining  engineers^  lately  returned  from 
a  tour  of  inspection  through  the  mining  districts  of  Germany, 
communicates  to  a  California  daily  his  conviction  that  there 
is  no  engineering  in  Germany  to  compare  with  that  on  the 
Comstock  lode,  and  no  mines  in  which  the  mechanical  appli- 
ances are  so  ingenious  and  effective.  He  supports  this  asseiv 
tion  by  a  graphic  description  of  the  crade  and  primitive 
methods  in  vogue  abroad.  He  remarks  that  in  the  deep 
mines  of  Bohemia  tjbe  hoisting  apparatus  consisted  merely 
of  open  tubs,  and  the  operating  machinery  was  so  poorly  con- 
structed that  he  dared  not  venture  to  descend.  In  most  of 
the  German  mines,  he  found  that  the  men  were  compelled  to 
walk  up  or  down  to  the  scene  of  their  labors,  either  by  going 
down  an  incline,  or  by  using  long  parallel  stilts,  which  move 
up  and  down  alteniately  about  six  feet  at  a  time.    The  mode 
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of  ascending  and  descending  on  these  is  to  step  from  one  to 
the  other,  as  each  ascends  or  descends,  where  a  misstep  would 
be  attended  with  fatal  consequences.  His  remark  that  in  the 
Comstock  the  men  went  down  to  the  lowest  levels  and  came 
up  in  two  minutes  without  the  slightest  exertion  was  re- 
ceived politely  but  incredulously.  The  character  of  the  min- 
ing tools  employed  is  criticised  in  the  same  uncomplimentary 
strain,  and  the  assertion  is  made  that  an  average  day's  work 
upon  the  Comstock  would  seem  incredible  to  the  miners  of 
continental  Europe.  

STATISTICS  OF  STEAM. 

Statisticians  calculate  that  there  are  now  in  work  some 
200,000  steam-engines,  with  a  total  power  of  12,000,000  horses, 
corresponding  to  the  muscular  strength  of  100,000,000  men. 


CASING  FOfi  STEAM-PIPES,  ETa 

The  following  composition  is  recommended  by  Dr.  Spring- 
mObl  for  coating  steam  boilers,  pipes,  etc.,  by  laying  it  on 
from  three  quarters  of  an  inch  to  one  and  a  qnarter  inches 
thick,  according  to  the  size  of  the  object :  White  pipe-clay, 
30  parts ;  fire-clay,  25  parts ;  powdered  charcoal,  20  paits ; 
rye-flour,  7  parts ;  boiled  linseed-oil,  6  parts ;  cow's  urine,  8 
parts.  

CASIKG  FOB  STEAM-PIPES. 

The  German  Journal  of  Wooien  Manufachtrea  gives  the 
following  for  casing  steam-pipes :  Mix  fuller's  earth,  that  has 
been  used  and  collected  in  sinks  for  this  purpose  as  well  as  to 
prevent  the  filling  of  streams,  with  fully  the  same  quantity 
of  coal-ashes,  and  add  to  the  pasty  mass  as  much  cairs  hair 
as  it  will  take  np.  Before  laying  it  on  add  one  eighth  its 
quantity  of  calcined  gypsum,  and  lay  it  on  in  thin  coats.  If 
the  first  layer  does  not  adhere  well,  unused  fuller's  earth  may 
be  nsed  for  it. — 28  (7,  VII.,  60. 

ANTK-FOUUKG  COMPOSIIIOK. 

It  is  said  that  the  copper  sheathing  of  the  two  royal  En- 
glish yachts  Alberta  and  S^n  were  in  1873,  at  the  command 
of  the  Admij-alty,  painted  with  Jesty's  patent  anti-fouling 
composition,  in  order  to  prevent  the  adhesion  of  sea-grass  and 
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other  substances.  These  two  vessels  have  been  again  docked 
in  Portsmouth,  having  in  the  mean  time  lain  principally  in 
hai'bor.  The  test  of  Jesty's  composition  was  very  satisfac- 
tory. All  portions  of  the  sheathing  were  found  to  be  free 
from  algflB  or  other  substances,  and  remained  precisely  as  they 
were  at  the  time  they  were  first  painted,  excepting  some  very 
small  spots  under  the  stern,  where  a  green  slime  had  formed 
of  the  thickness  of  a  sheet  of  paper. — MlUh.  Oesterr.  Hydrog, 
JBureau,  1874,  494.  

PREVENTION    OP  BOILER  INCRUSTATIONS. 

Lesueur  proposes  the  use  of  metallic  zinc  as  a  preventive 
of  boiler  incrustation.  Twenty  kilogrammes,  introduced  into 
a  boiler  of  100  horse-power,  is  sufficient  for  at  least  three 
months.  The  zinc  disappears,  and  whatever  is  deposited  from 
the  water  forms  no  crust,  but  only  a  loose  mass  which  can 
easily  be  washed  out.  The  mode  of  action  is  not  yet  ex- 
plained, but  M.  Lesueur  supposes  electrical  force  to  be  in- 
volved. A  galvanic  couple  may  be  formed  by  the  zinc  with 
the  metal  of  the  boiler,  so  that  a  little  water  would  be  decom- 
posed. Thus  a  film  of  hydrogen  might  be  produced  and  con- 
tinually renewed  on  the  surface  of  the  iron,  preventing  the 
adherence  of  any  deposit. — Ann.  de  CK  et  de  Phy». 

APPARATINE,  A    NEW  ANTI-INCRUSTATOR. 

A  new  anti-incrustator  has  lately  been  introduced  under 
the  name  of  apparatine,  which  is  prepared  by  stirring  up  six- 
teen parts  of  potato  starch  in  seventy-six  parts  of  water,  and 
then  adding  eight  parts  of  potash  or  soda  lye,  at  25^  Baam^, 
the  whole  to  be  thoroughly  mixed  together.  In  a  short  time 
the  mixture  forms  a  thick  jelly,  and  it  is  then  beaten  up  vig- 
orously for  a  time,  when  it  forms  a  colorless,  transparent  snb- 
stance,  slightly  alkaline  to  the  taste,  and  of  a  strong  glue-like 
consistency.  It  dries  slowly  in  the  air  without  decomposition, 
and  when  perfectly  dry  resembles  hora,  but  is  more  flexible. 
When  introduced  in  small  quantity  into  steam-boilers  it  pre- 
vents their  incrustation.  It  is  also  capable  of  nearly  all  the 
applications  of  ordinary  gelatin,  and  is  especially  adapted 
for  sizing  textile  goods  of  all  kinds,  impairing  to  them  a 
hitherto  unattained  smoothness.  When  once  applied  to 
goods  and  dried  it  is  perfectly  insoluble,  as  three  or  four 
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washings  in  hot  water  have  proved  to  have  no  effect  upon  it 
It  can  also  be  used  as  a  thickening  in  calico-printing.  Several 
of  the  technological  journals  speak  of  this  snbstance  as  a  very 
important  addition  to  the  resources  of  the  dyer  and  manu- 
facturer. Care  must  be  taken  to  retain  it  in  air-tight  vessels 
until  it  is  used,  as  it  is  not  easily  rendered  soluble  again  when 
it  has  once  become  hard. — 18  A^  XXL,  29. 

MINERAL  PRODUCTS   OF  BU&OPE  FOB   1874. 

The  Austrian  statistician  Brachelli  estimates  the  total 
mineral  product  of  all  the  countries  of  Europe  for  1874  to 
have  been  as  follows :  Platinum,  1025  kilogrammes ;  gold, 
6900  kilogrammes ;  silver,  300,000  kilogrammes ;  pig-iron, 
240,000,000  hundred-weight;  copper,  600,000  hundred- weight ; 
lead,  6,300,000  hundred-weight ;  zinc,  2,700,000  to  3,000,000 
hundred-weight;  tin,  205,000  hundred-weight;  coal,  4,376,- 
000,000  hundred-weight;  salt,  95,000,000  to  100,000,000  hun- 
dred-weight; manganese,  1,616,000  hundred-weight;  antimo- 
ny, 5700  hundred-weight. 

PRES8UBB   GAUGB  TO  BEGISTBR  54,000   POUNDS. 

A  mechanical  novelty  worthy  of  being  placed  on  record 
is  a  mercury  column  pressure  gauge  lately  completed  by 
Thomas  Shaw,  of  Philadelphia,  for  a  company  in  that  city, 
which  is  capable  of  registering  a  pressure  of  54,000  pounds 
to  the  square  inch.  The  body  of  this  gauge  was  forged  solid 
from  the  best  Midvale  steel,  and  bored  and  turned  to  the 
proper  shape.  The  total  height  is  six  feet,  that  of  the  mer- 
cury column  being  four  and  a  half  feet.  The  area  of  the 
large  plunger  is  six  and  a  half  inches,  and  of  the  small  one 
three  sixteenths,  and  the  movement  about  one  thousandth  of 
an  inch.  No  gauge  has  yet  been  built  to  register  so  high  a 
i*ange  of  pressure  as  this  one. — 18  Ay  XXI.,  35. 

INCRUSTATION   OF  BOILERS. 

At  one  of  the  recent  meetings  of  the  French  Academy, 
this  important  subject  was  discussed.  M.  Lesueur,  a  tele- 
graph inspector,  sent  a  communication  to  the  Academy  set- 
ting forth  the  efficacy  of  zinc  in  protecting  steam-boilers 
from  inci*u8tation.  The  substance  of  M.  Lesueur^s  remarks 
was  to  the  effect  that  in  many  instances  the  action  of  zinc 
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for  this  purpose  had  been  found  to  be  excellent,  the  deposit 
of  scale  being  small  in  quantity,  and  easily  removed.  These 
statements  met  with  considerable  opposition.  It  was  as- 
serted that  in  many  cases  where  it  had  been  applied  the 
zinc  had  failed  entirely  to  produce  any  useful  effect ;  and  a 
number  of  authorities  were  quoted  to  prove  that  the  success 
of  the  zinc  or  ^*  galvanic ''  process  was  at  best  questionable. 
The  opinion  prevailed  that  in  view  of  the  vast  differences  in 
the  nature  of  the  feed-water  employed  in  different  localities, 
thero  could  scarcely  be  any  universal  panacea  for  the  evil 
of  boiler  incrustation.         

AN  AUTOMATIC  BBLIBF-YALVE   FOB  STEAM  FIBE-ENGIN£a 

The  damage  caused  by  excessive  flooding  with  water  at 
fires  frequently  exceeds  that  by  fire,  and  any  appliance  that 
prevents  this  is  deserving  of  recognition.  The  Committee 
of  Science  and  the  Arts  of  the  Franklin  Institute  lately 
awarded  the  Scott  Legacy  Premium  and  Medal  to  John  £. 
Prunty,  of  Baltimore,  for  his  automatic  i*elief-valve  for  steam 
fire-engines,  designed  to  give  the  pipeman  full  and  instant 
control  of  the  stream,  enabling  the  latter  to  shut  off  instantly 
to  prevent  damage  by  water,  to  change  nozzles,  or  to  move 
the  hose  easily.  The  valve  is  applied  between  the  pump  (or 
hydrant)  and  the  hose,  and  consists  of  a  barrel-shaped  cham- 
ber, with  an  auxiliary  cylindrical  valve-chamber  parallel  to 
this,  and  communicating  therewith  by  two  ports.  A  double 
beat  valve  in  this  latter  chamber  allows,  when  open,  the  exit 
of  water  from  the  main  chamber  through  an  eduction  port 
To  the  stem  of  this  valve  is  attached  a  lever  with  ring-shaped 
termination  floating  freely  in  the  main  chamber.  The  areas 
of  this  ring  and  of  the  poppet-valves  are  so  proportioned 
with  respect  to  each  other  and  the  cut-off  nozzle  at  the  end 
of  the  hose  line,  that  when  the  nozzle  is  open  and  the  current 
unobstructed  the  water  will  pass  through  the  main  chamber 
to  and  through  the  hose ;  but  any  stoppage  of  the  current 
by  means  of  the  cut-off  nozzle,  or  from  a  wall  falling  on  the 
hose,  etc.,  allows  of  the  instant  opening  of  the  balanced 
valves  and  the  discharge  of  the  water  through  the  eduction 
port,  which  has  a  larger  area  than  the  nozzle.  The  water  so 
discharged  may,  if  desired,  be  returned  to  the  suction  side 
of  the  pump.     Being  entirely  automatic  at  any  pi*essiire,  and 
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operating  without  any  increase  of  pressure  upon  pump  or 
hose  line,  the  valve  largely  increases  the  efficiency  of  the  en- 
gine to  which  it  is  attached. 

SELF-WATEBIXG  LOCOMOTIVBa 

One  of  the  most  practical  improvements  which  is  coming 
into  very  extensive  use  in  this  country  is  the  self-supplying 
water-apparatus  for  locomotives.  As  the  following  descrip- 
tion  will  show,  the  devices  employed  are  at  once  simple  and 
efficient:  A  water-trough  from  eight  hundred  to  twelve  hun- 
dred feet  long  is  laid  between  the  tracks  of  the  railway,  and 
as  the  engine  passes  along  at  a  velocity  of,  say,  twenty  miles  an 
hour  over  the  trough,  the  firaman,  by  means  of  a  lever,  lowers 
one  end  of  a  pipe,  and  the  water  is  scooped  up,  as  it  were,  into 
the  tender.  In  winter  the  water  in  the  trough  is  prevented 
from  freezing  by  means  of  steam-pipes.  The  convenience  of 
this  device  is  not  its  only  meritorious  feature,  for,  in  addition 
to  this,  it  saves  considerable  time  in  stoppages  at  watering- 
stations,  thus  permitting  a  more  moderate  rate  of  speed  to 
be  maintained — ^a  practice  which  realizes  material  economy  in 
the  running  of  trains. — 6  2>,  XXXTL,  245. 

STATIONARY   HYDRAULIC   ENGINE   FOR  RAILWAYS. 

The  application  of  the  hydraulic  power  to  the  movement 
of  a  system  of  belts  or  bands  in  working  stationary  railroads, 
especially  in  mines,  forms  the  subject  of  a  memoir,  by  Caval- 
lero,  lately  communicated  to  the  Academy  of  Sciences  of  Tu- 
rin, in  which  he  specially  discusses  the  methods  invented  by 
Agiiido,  and  applied  by  him  to  several  roads  in  Italy.  The 
theoretical  investigation  of  Cavallero  is  supplemented  by  a 
numerical  application  to  the  apparatus  established  on  the  in- 
clined plane  at  Lauslebourg. — Atti  deUa  It.  Acad.  deUa  Sci- 
enzOf  Turin,  1875,  L.,  577. 

ELECTRO-CAPILLARY  MOTOR. 

A  curious  little  engine,  termed  an  electro-capillary  motor, 
has  been  described  by  M.  Lippmann.  If  a  globule  of  mer- 
cury be  placed  in  a  saucer,  together  with  a  little  solution  of 
potassium  dichromate,  acidified  with  sulphuric  acid,  and  it 
be  touched  upon  the  side  with  a  point  of  iron,  it  will  at  once 
contract  laterally,  drawing  itself  away  from  the  iron.    This 
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will  break  the  contact ;  gravity  will  spread  the  globule  out 
again,  when  it  will  again  touch  the  iron  and  contract ;  and 
so  on.  The  explanation  of  this  phenomenon  is  to  be  found 
in  the  fact  that  the  electric  current  developed  on  contact  of 
the  two  metals  changes  the  capillaiy  constant  of  the  mer- 
cury, and  hence  its  form.  This  is  the  action  which  M.  Lipp- 
mann  has  utilized  in  his  motor.  In  a  glass  tank  filled  with 
diluted  sulphuric  acid  are  two  small  cylinders  containing 
mercury.  A  bundle  of  capillary  tubes,  open  at  both  ends,  is 
placed  in  each  cylinder,  resting  on  the  mercury,  each  bundle 
being  connected  above  with  one  end  of  a  walking-beam,  to 
the  prolongation  of  which  is  attached  a  connecting  rod, 
ci-ank,  and  fly-wheel.  By  means  of  a  commutator  on  the 
axis  of  the  fly-wheel,  the  mercury  in  each  cylinder  is  alter- 
nately connected  with  a  small  battery ;  its  capillary  constant 
is  changed,  its  ascent  in  the  tubes  increased,  that  side  pre- 
ponderates, and  causes  a  semi-rotation  of  the  fly-wheel.  This 
sends  the  current  to  the  other  cylinder,  which,  acting  simi- 
larly,  completes  the  rotation.  As  many  as  one  hundred  rev- 
olutions per  minute  have  been  obtained  with  this  engine. 
Conversely,  on  rotating  the  fly-wheel  by  hand,  a  galvanom- 
eter in  the  cun-ent  indicates  the  production  of  an  electi'ic 
current. — 3  B^  XXXV.,  5. 

BAILWAY  SIGNALS  AND  BLOCKS. 

The  Highland  Railway  of  Scotland  has  introduced  upon  its 
road  what  the  English  journals  describe  as  a  novel  and  in* 
genious  combined  block  and  signal  system,  the  invention  of 
Dr.  Whyte,  who  has  devoted  several  years  to  the  work  of 
improving  the  mechanical  arrangements  for  operating  rail- 
way trains.  The  system  is  entirely  self-acting,  and  its  opera- 
tions are  performed  with  the  agency  of  an  electro-magnetic 
machine  of  simple  construction.  An  engine  running  past, 
say  two  stations,  blocks  the  line  at  the  flrst  by  raising  a 
semaphore ;  places  an  automatic  check  against  the  passing 
of  a  second  engine  by  the  ringing  of  an  alarm-bell  on  the 
second  engine  itself,  should  it  attempt  to  follow ;  announces 
its  approach  to  the  second  station,  or  can  be  stopped  by  the 
station-master  there ;  while  on  reaching  that  station  it  clears 
the  line  at  the  previous  one  of  both  semaphore  and  alarm- 
bell,  so  as  to  leave  it  free  for  any  approaching  triain.    The 
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apparatus  itself  may  be  divided  into  two  parts,  one  being  on 
the  engine,  and  the  other  connected  with  the  line.  Four 
wire  brushes,  each  pair  metallically  connected,  are  suspended 
from  the  engine,  one  pair  having  a  battery  and  bell  in  circuit, 
and  the  other  a  bell.  A  wheel  descends  alongside  these 
brushes.  On  the  line,  between  the  rails,  at  such  distances  as 
may  be  thought  requisite,  or  in  close  proximity  to  each  sta- 
tion, a  series  of  insulated  metallic  plates,  in  an  air-tight  box, 
are  laid  down,  each  plate  being  from  five  to  ten  feet  long. 
By  the  side  of  each  pair  of  plates,  the  ends  of  which  ai*e  con- 
nected by  wires,  is  placed  an  el«ctro-magnet,  with  wires  from 
a  battery  attached.  The  keeper  of  the  magnet  is  fixed  to  a 
lever  by  means  of  a  pulley,  and  as  the  engine  travels  past 
this  lever  is  pressed  upon  by  the  wheel  above  mentioned, 
and  the  keeper  is  forced  up  against  the  poles  of  the  magnet. 
Thus  the  semaphore  arm  is  raised  and  the  line  effectually 
blocked.  With  the  view,  however,  to  guard  against  a  possi- 
ble inattention  on  the  part  of  the  driver  of  an  engine  ap- 
proaching the  apparatus,  the  box  is  left  in  such  a  position 
that  should  his  engine  pass  over  it  while  the  signal  is  up  the 
alarm-bell  on  the  engine  itself  is  instantly  rung.  The  first 
engine  having  successfully  blocked  the  line  in  the  i*ear,  pro- 
ceeds to  the  next  station  or  signal-post,  where  the  line  is 
again  blocked ;  and  by  means  of  wires  to  the  last  box  and 
mechanism  similar  to  that  above  described,  the  electro-mag- 
net at  the  fonner  station  is  released,  the  semaphore  lowered, 
and  the  way  lefl  clear  between  these  two  sections.  Thus  it 
is  clear  that  each  train  protects  its  rear' for  the  distance  be- 
tween each  pair  of  plates.  The  line  being,  as  it  were,  divided 
into  sections,  each  train  as  it  enters  a  section  instantly  blocks 
it  80  that  no  other  train  can  follow  until  the  first  has  pro- 
ceeded without  the  bell  being  rung  as  a  warning.  Connect- 
ed with  this  automatic  electrical  block  system  is  an  arrange- 
ment by  which  each  train  can  announce  its  approach  to  any 
station,  and  another  for  giving  the  station-master  the  power 
to  stop  a  train  by  causing  the  bell  on  the  engine  to  ring. 
The  brushes  on  the  engine  are  the  means  by  which  this  is 
accomplished ;  a  powei'ful  battery  placed  at  one  station,  or 
smaller  batteries  placed  in  suitable  positions  along  the  line, 
being  the  agency  by  which  the  apparatus  is  operated.  As 
these  batteries  are  never  in  circuit  except  when  a  train  works 
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them,  the  waste  is  reduced  to  a  minimam.  The  advantages 
claimed  for  this  system  are  that,  being  self-acting,  it  entirely 
dispenses  with  manual  labor,  which  at  some  critical  moment 
is  apt  to  be  at  fault ;  that  its  certainty  of  instantaneous  ac- 
tion is  secured  by  the  concealment  of  its  working  parts,  and 
their  protection  from  wet  and  dust ;  and,  finally,  that  the  ex- 
pense of  application  is  comparatively  small. — 3  Ay  YL,  16. 

A  NEW  MOTOB  FOB  SMAIX  MACHINES. 

By  a  recent  invention  of  Schneider,  of  Vienna,  the  applica- 
tion of  steam  as  a  motor  for  small  machines,  it  is  said,  has 
been  rendered  perfectly  successful.  The  apparatus  is  small 
and  noiseless ;  and,  considering  the  fuel  consumed  and  attend- 
ance required,  as  well  as  the  first  cost,  it  is  claimed  that  it 
affords  the  cheapest  possible  power  for  small  machines,  while, 
on  account  of  the  diminished  size  of  the  boiler,  it  is  available 
any  whei*e,  without  any  alterations  in  the  buildings,  as  in  the 
foundations,  chimneys,  etc.  Pending  the  application  for  a 
patent,  full  details*  can  not  be  given ;  but  a  chief  feature  is 
that  the  water  is  carried  back  from  the  cylinder  into  the 
boiler  in  such  a  way  that  a  boiler  of  not  quite  twenty-one 
gallons  capacity  affords  steam  of  four  horse-power. — 5  C7,IL, 
1876, 15.  

NEW  OIL-CAB. 

The  present  method  of  transporting  oil  in  tanks  to  the  sea- 
board involves  the  necessity  of  returning  the  tank  cara  empty 
— ^which  means  so  much  dead  loss  in  freight  to  the  transporting 
companies.  A  new  tank  car  has  lately  been  invented,  which 
is  designed  to  get  over  this  objection  by  swinging  the  tank 
underneath  a  platform,  which  can  be  used  as  an  ordinary 
gondola  car  for  carrying  freight  on  the  return  trip.  If  found 
successful  in  practice,  the  new  design  should  materially  lessen 
the  cost  of  transporting  oil  to  the  seaboard. 

A  NEW  PLAN  OF  ELEVATED  BAILBOAD. 

An  experiment  was  lately  tried  at  the  works  of  the  Phoe- 
nix Iron  Company,  at  PhoBnixville,  Pa.,  with  a  new  form  of 
elevated  railway,  which  is  claimed  to  possess  decided  advan- 
tages. In  view  of  the  general  interest  manifested  in  the 
rapid-transit  problem,  the  following  brief  description  of  the 
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system  in  qaestion  is  presented,  although  without  the  aid 
of  drawings  a  description  most  necessarily  be  unsatisfac* 
tory : 

The  railway  is  constmoted  on  the  plan  of  a  single  rail, 
supplemented  by  two  guide-rails  parallel  to  it,  the  centre 
rail  supporting  the  car.  The  road  is  designed  to  be  elevated 
about  fourteen  feet  above  ground-level,  and  the  advantages 
claimed  for  it  are  that  the  guide-wheels,  which  maintain  the 
equilibrium  of  the  car,  being  connected  with  the  bearing- 
wheels,  maintain  a  constant  position  with  relation  to  the  bot- 
tom rails,  however  much  the  car  may  rise  and  fall  on  its 
springs.  The  short  axles  of  the  bearing- wheels,  with  a  slight 
flexibility  on  the  bearings,  enable  them  to  adjust  themselves 
to  any  curve  independent  of  the  car  and  of  each  other,  thus 
avoiding  the  danger  of  mounting  the  rails,  and  permitting 
very  short  curves  to  be  employed.  The  roadway  is  support- 
ed on  Phcsnix  columns  placed  about  fifty  feet  apart.  The 
engine  is  likewise  of  peculiar  construction.  The  results  ob- 
tained at  the  trial  were  pronounced  to  be  quite  satisfactory. 
Without  the  least  irregularity  of  motion  on  the  curve,  a  speed 
of  forty  miles  an  hour  was  maintained,  with  a  car  weighing 
,  11,000  lbs., and  an  engine  weighing  8000  lbs. — 20  D^Oct.  14, 
1875, 11.  

A  NSW  RAIL  FOB  6TRSST  BAILWAYS. 

The  common  form  of  street  rail  possesses  several  disad- 
vantageous features.  Of  these  the  most  obvious  and  objec- 
tionable are:  First,  the  battering  down  of  the  rail  end  by  the 
sudden  impact  of  the  car  wheels ;  and,  second,  the  loosening 
of  the  permanent  way  by  the  gradual  drawing  of  the  spikes, 
due  to  the  lever-like  action  of  the  wheels  on  the  ends.  A 
recent  invention,  which  is  termed  a  compound  street  rail,  is 
claimed  to  have  obviated  these  disadvantages,  and  to  give 
to  the  road  additionally  greater  rigidity  and  wearing  quali- 
ties. The  compound  rail  has  its  chief  claim  to  novelty  in 
the  fact  that  it  consists  of  two  parts-— the  head  and  foot,  or 
flange.  A  section  of  the  i*ail,  with  the  two  pieces  in  position, 
would  I'esemble  that  of  a  common  street  rail  divided  horizon- 
tally into  an  upper  and  lower  piece.  These  pieces  are  so 
laid  down  that  the  joints  or  ends  of  each  of  the  upper  pieces 
or  heads  shall  fall  at  the  centres  of  the  flanges.    In  thus 
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breaking  the  joint,  the  lower  piece  is  made  to  act  as  a  con- 
tinuous support  or  bearing  to  the  rail-head  throughout  the 
whole  line  of  rail.  The  sides  of  the  flange  throughout  iu 
whole  length  are  bent  at  right  angles  to  its  face,  and  in  op- 
posite directions.  This  device  leaves  an  upturned  edge  of 
about  a  half-inch  of  metal  on  each  side,  its  object  being  to 
afford  a  brace  to  the  rail-head,  to  enable  it  to  resist  the  obvi- 
ous tendency  to  lateral  displacement  which  will  be  brought 
to  bear  upon  it  by  the  turning  out  of  carts,  wagons,  etc.,  and 
likewise  to  give  the  flange  a  flrmer  hold  upon  the  stringer. 
When  the  flange  is  worn  upon  the  upper  surface,  it  may  be 
taken  out  and  reversed,  thus  exposing  an  entirely  new  sur- 
face to  wear.  The  compound  feature  of  the  rail  likewise 
permits  different  materials  to  be  used  in  its  constraction ; 
the  upper  piece,  for  example,  may  be  made  of  steel  and  the 
flange  of  iron,  or  both  may  be  of  steel.  The  parts  of  the 
rail  are  attached  fiimly  to  each  other  and  to  the  wooden 
stringer  by  clamps  and  keys  of  peculiar  construction.  By 
this  means  the  employment  of  spikes  in  the  head  of  the  rail, 
which  would  be  open  to  grave  objection,  is  rendered  unnec- 
essary, and  the  mil  is  more  securely  fastened  down  than  would 
be  possible  by  the  use  of  the  ordinary  spike.  The  inventors 
claim  that  their  rail  does  away  with  the  hammering  down 
of  the  rail  ends  by  affording  for  the  head  a  continuous,  stiff 
support ;  that  it  is  far  more  rigid  and  permanent  than  the 
common  rail ;  and  that  its  wearing  qualities  are  greatly  su- 
perior. A  line  of  this  rail  is  about  to  be  laid  down  near 
the  entrance  to  the  grounds  of  the  Centennial  !Exhibition  in 
Philadelphia,  where  the  claims  of  the  inventors  will  be  most 
thoroughly  tested  by  the  enormous  traffic  that  must  pass 
over  it.  

IRON  SL££PSRS. 

On  the  railroad  lines  of  Alsace-Lon*aine  efforts  are  being 
made  to  create  a  system  of  steel  rails  with  iron  sleepers. 
Cross-girders  of  broad  section  are  used  to  support  the  rails; 
and  these  are  strengthened  at  certain  distances  by  tension- 
rods,  which  give  a  steadiness  of  support  which  permits  of 
the  use  of  a  lighter  style  of  rail.  In  the  same  connection,  it 
is  worth  recording  that  M.  Loign4  has  patented  a  system  of 
U-shaped  grooved  cross-stays  of  iron  to  replace  the  wooden 
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sleeper,  which  latter  is  often  found,  especially  in  narrow- 
gauge  roads,  to  take  up  too  much  room,  and  to  occasion  fre- 
quent repairs.  In  India  iron  sleepers  have  long  been  in 
successful  use — the  destructive  habits  of  the  ants  rendering 
the  use  of  timber  quite  impossible. 

8INGLR-BAIL  STEAM  TOWAGE   ON  CANALS. 

The  following  is  a  description  of  a  method  of  steam  tow- 
age lately  introduced  on  the  Bourgogne  canal  in  Belgium. 
The  tow-path  is  laid  with  a  single  rail,  weighing  some  six- 
teen pounds  to  the  yard,  and  fixed  on  traverses  placed  3.2 
feet  apart.  The  locomotive  has  four  wheels,  two  of  which 
are  placed  directly  along  the  axis  of  the  vehicle,  one  in  ad- 
vance of  the  other,  and  the  other  two  opposite  each  other  at 
the  sides.  The  first-named  pair  are  directing,  and  the  last- 
named  driving  wheels.  The  directing -wheels  are  grooved 
and  fit  the  rail ;  the  others  have  rubber  tires  that  give  pur- 
chase on  the  macadamized  road.  By  means  of  simple  mech- 
anism the  weight  of  the  engine  may  be  thrown  either  on  the 
driving  or  directing  wheels  at  pleasure.  In  the  first  case 
the  maximum,  and  in  the  latter  the  minimum  of  adherence 
IS  obtained,  to  correspond  to  the  condition  of  a  loaded  or 
empty  boat.  A  single  road  is  employed  with  relay  engines 
provided  at  suitable  distances.  £ach  locomotive  tows  one 
boat,  and  when  a  meeting  takes  place  of  two  traveling  in  op- 
posite directions,  the  engines  change  boats  and  retrace  their 
paths.  The  single  rail  system  has  already  been  satisfactorily 
tested  for  short  distances  on  the  Belgian  canals;  and  the 
system  here  descnbed  will  extend  its  application  over  a  dis- 
tance of  150  miles.  The  locomotives  are  described  as  weigh- 
ing four  tons  each,  and  travel,  according  to  statement,  3.1 
miles  per  hour,  with  full  boats  carrying  a  cargo  of  160  tons 
each.— 1 1  i>,  XIX.,  54.       

CABT-6TSEL  WIBE   ROPES. 

According  to  a  Pi*ussian  mining  journal,  cast-steel  wire 
ropes  have  been  substituted  in  many  mines  in  Westphalia  for 
those  of  iron,  with  excellent  results.  Experience  in  all  cases, 
however,  indicates  that  steel  wires  must  be  greased  at  least 
once  a  week,  and  that  it  is  advisable  to  lay  the  rope  aside 
upon  the  slightest  indication  of  brittleness  in  any  of  the 
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wires.  At  Saarbrtlck  it  has  been  found  advantageoas  to 
use  a  drum  of  larger  diameter  than  is  usual  with  iron  wire, 
owing,  it  is  presumed,  to  the  fact  that  steel  breaks  more 
readily  than  iron  after  it  has  passed  the  limit  of  elasticity. 
—5  C,  XLVIIL,  376.  

SUBMERGED  CHAIN  FOB  TOWING  BOATS. 

The  remarkable  success  attending  the  novel  system  of 
river  navigation,  introduced  for  nearly  the  whole  length  of 
the  Elbe  River,  of  towing  boats  by  the  aid  of  a  chain  sub- 
merged in  the  channel,  has  led  to  its  introduction  upon  the 
tributaries  of  that  river.  The  data  furnished  by  its  opera- 
tion  for  several  years  warrant  the  conclusion  that  this  mode 
of  interior  navigation  possesses  great  economical  advantages, 
not  only  especially  as  compared  with  railroads,  but  also  as 
compared  with  other  modes  of  towing.  By  the  former  meth- 
ods of  towing,  the  necessity  for  the  reduction  of  the  resist- 
ance to  a  minimum  led  to  the  building  of  boats  of  large  size, 
regardless  of  the  disadvantages  connected  with  them,  such 
as  the  greater  difficulty  of  obtaining  full  freight  from  point 
to  point,  uncertainty  of  running  at  all  stages  of  water,  etc. 
But  besides  the  reduction  of  the  size  of  boats  allowed  by  the 
new  system,  it  is  also  probable  that  it  will  be  found  applica- 
ble in  cases  where  the  current  has  been  found  too  strong  to 
render  navigation  practicable  by  the  old  method,  since  a 
boat  towing  by  means  of  a  firmly  anchored  chain  passing 
over  it  is  much  more  nearly  independent  of  the  cnrrent— 
34  (7,  IL,  14.  

WIBE   HOPES   OF  PHOSPHOB-BRONZE. 

On  account  of  the  higher  absolute  tenacity  and  power  of 
resisting  torsion  possessed  by  phosphor-bronze  wire  of  cer- 
tain kinds  over  that  of  iron  or  steel,  its  advantageous  ap- 
plication in  the  manufacture  of  wire  ropes  for  mines  was 
anticipated.  The  employment  of  such  ropes  for  several  years 
in  England,  Belgium,  and  Westphalia  has  so  completely 
substantiated  the  theoretical  calculation  that  their  use  is 
rapidly  becoming  more  general.  Their  first  cost,  it  is  trae, 
is  greater  than  of  those  of  iron  or  steel,  but,  on  the  other 
hand,  they  afford  much  greater  security,  last  at  least  seven 
times  as  long  as  those  of  steel,  and,  when  unfit  for  use,  the 
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metal  is  still  worth  a  large  part  of  the  original  cost. — 5  (7, 
XLVm.,  886.  ^ 

PBAT  AS  LOPOMOTXyS   FUEL. 

Any  method  of  treating  peat,  to  enable  it  to  be  utilized  on 
a  large  scale,  would  be  of  great  importance ;  in  which  con- 
nection it  is  of  interest  to  notice  that  the  Central  Pacific 
Railroad  Company  have  experimented  successfully  with  this 
substance  as  fuel  for  their  locomotives.  Their  supply  was 
obtained  from  an  island  at  the  junction  of  the  Sacramento 
and  San  Joachin  Rivers  in  California. — 4  D^  October  7, 1876, 
15.  

TBS  PNBUICATIC  TUBB   IN  THEORY  AND  FBACTICS. 

Mr.  Culley  communicates  to  the  Institute  of  Civil  Engl- 
neei*s,  of  London,  an  elaborate  memoir  on  the  transmission  of 
telegrams  by  pneumatic  tubes.  This,  he  says,  was  first  ear- 
ned out  in  1863  by  Mr.  Latimer  Clark  for  the  Electric  and 
International  Telegraph  Company  in  London.  Both  the 
compressed  air  and  the  vacuum  methods  have  been  used  in 
England ;  and  tubes  having  diameters  of  from  one  to  three 
inches  are  adopted  according  to  the  necessities  of  traflSc. 
The  methods  adopted  in  London  appear  to  secure  decidedly 
greater  speed  and  certainty  than  those  used  in  Paris.  The 
British  public,  it  is  stated,  is  perhaps  exacting  in  its  demands 
for  speed.  A  delay  of  ten  minutes  would  be  considered  fatal 
in  the  metropolitan  traffic.  As  regards  the  comparative  cost 
of  the  pneumatic  and  the  electric  systems,  it  is  stated  that 
the  former  is  decidedly  less  expensive,  since,  for  instance,  the 
total  annual  expense  of  the  tube  system  in  London,  including 
the  pay  of  all  engaged  in  it,  and  the  interest  on  the  original 
cost,  is  barely  two  thirds  of  the  pay  alone  of  the  staff  that 
would  be  required  to  telegraph  the  messages.  The  theoret- 
ical principles  which  govern  the  fiow  of  air  through  pipes, 
and  the  amount  of  engine-power  required  to  prod  ace  that 
flow,  has  been  very  thoroughly  investigated  by  the  telegraph 
officials  of  England,  and  the  results  of  their  investigations  are 
given  by  Messra.  Culley  and  Sabine  in  the  present  memoir. 
A  number  of  experimental  determinations  were  made  by 
using  the  tubes  when  business  was  not  pressing,  and  the  re- 
salts  thus  obtained  appear  to  verify  the  theoretical  formula. 


: 
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The  memoir  is  accompanied  by  extensive  tables  to  facilitate 
the  solution  of  the  problems  arising  in  pneumatic  transmis- 
sion.— Minutes  of  the  Proceedings  of  the  Institution  o/CivU 
Engineers^  London^  1876, 58. 

PNEUMATIC  TUBES  IN  PARIS. 

In  a  memoir  by  C.  Bontemps  on  the  movement  of  air  in 
pneamatio  tabes,  a  very  complete  account  is  given  of  the 
system  of  pneumatic  transmission  as  at  present  existing  in 
Paris.  He  states  that  when  an  obstruction  exists  any  where 
in  the  underground  tubes,  its  location  is  determined  by  firing 
a  pistol  into  the  tube ;  the  resulting  wave  of  compressed  air, 
traversing  the  tube  at  the  rate  of  a  thousand  feet  a  second, 
strikes  the  obstruction,  and  is  then  reflected  back  to  its  ori- 
gin, where  it  strikes  against  a  delicate  diaphragm,  and  its 
arrival  is  recorded  electrically  upon  a  very  sensitive  chrouo- 
graph,  on  which  also  the  instant  of  firing  the  pistol  had  been 
previously  recorded.  The  wave  of  sound  on  reaching  the 
diaphragm  is  recorded,  and  thence  reflected  back,  and  a  sec- 
ond time  strikes  the  obstacle,  and  returns  to  the  diaphragm. 
This  operation  is  several  times  repeated,  so  that  several  suc- 
cessive measurements  can  be  made  of  the  time  required  by 
the  sound-wave  to  traverse  to  and  fro  within  the  pneumatic 
tube. — Minutes  of  the  Proceedings  of  the  Institution  ofCivU 
JEkgineerSy  London^  1876, 105. 

PRINCIPLES  OF  THE  CONSTEUCTIOir  OF  WHEELS. 

In  an  essay  on  the  construction  of  wheels  and  axle-trees, 
Captain  Kemmis,  of  the  Royal  Artillery,  states  that  the  most 
severe  test  to  which  spokes  are  subject  is  from  the  lateral 
thrust  brought  to  bear  upon  the  nave  when  one  wheel  be- 
comes lower  than  the  other  by  dipping  into  a  rut.  In  order, 
therefore,  to  place  them  in  a  better  position  to  resist  this 
thrust  the  wheel  is  dished,  or  formed  into  a  kind  of  dome, 
and  just  as  the  dome  or  arch  is  strong  from  its  form  to  resist 
pressure  upon  the  crown,  tending  to  crush  it  in,  so  is  the 
wheel  made  strong  by  the  dish  to  resist  the  lateral  thrust 
tending  to  throw  the  nave  outward.  In  fact,  not  only  do 
the  spokes,  sustained  by  the  tire,  give  mutual  support  to 
each  other,  but  the  lateral  thrust  upon  each  becomes  partly 
converted  into  a  compressing  strain  which  the  wood  has  bet- 
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ter  power  to  resist.  The  greater  the  dish  the  stronger  the 
wheel  will  be  to  resist: the  lateraL  strain ;  but  no  more  dish 
shonld  be  given  than  necessary  for  the  safety  of  the  spoke, 
by  reason  of  other  considerations.  Among  these. considerar 
tions  the  principal  consists  in  this,  that  by  reason  of  the  dish 
form  the  sole  of  the  wheel  must  be  leveled,  making  the 
wheel  conical  in  form  instead  of  cylindrical.  The  wheel, 
therefoi*e,  tends  to  describe  a  circalar  path  around  the  point 
where  the  prolongation  of  its  sole  would  meet  the  prolonga- 
tion of  its  axis.  In  every  vehicle  the  wheel  is  compelled  to 
move  straight  forward ;  consequently,  instead  of  rolling,  it 
partly  slides,  producing  thereby  a  friction  between  the  ground 
and  it,  and  tending  thereby  to  defeat  the  primary  object  of 
using  wheels.  This  latter  point  has  been  minutely  investi- 
gated by  Colonel  Close,  who  states  that  the  force  wasted  in 
overcoming  this  friction  varies  directly  as  the  square  of  the 
breadth  of  the  tire,  and  as  the  tangent  of  the  hollow  of  the 
axle-tree  arm  of  the  wheel,  but  invei*sely  as  the  height  of  the 
wheel.  If,  then,  on  grounds  of  strength,  a  certain  hollow- 
ing of  the  axle-tree  arm  is  unavoidable,  we  see  how  essential 
it  is  to  confine  the  width  of  the  tire  within  the  lowest  allow- 
able limits.  Colonel  Close  states  that,  as  the  results  of  sev- 
eral years'  experience  in  the  manufacture  of  heavy  carriages 
for  army  purposes,  he  is  led  to  the  following  considerations : 
First,  in  the  case  of  carriages  loaded  heavily  and  drawn  over 
irregular  and  broken  ground,  a  dish  is  of  the  utmost  value 
to  strengthen  the  wheel,  whether  the  carriages  be  on  springs 
or  not.  Second,  in  carriages  not  supplied  with  springs,  and 
liable  to  carry  dead  loads  over  all  soits  of  country,  the  lower 
spoke  should  be  almost,  but  not  quite  vertical.  Third,  if  the 
carriage  be  on  easy  springs,  considerable  dishing  of  the  wheels 
is  admissible,  without  hollowing  the  arm.  The  wheels  would 
then  be  cylindrical,  and  would  roll  truly.  In  this  case  the 
strut  of  the  lower  spoke  is  equal  to  the  dish  of  the  wheel. — 
JMifmtes  of  Royal  ArtiUery  Institiaion^YUL,  372, 418. 

SCIENTIFIC  BALLOONING. 

Since  the  death  of  Croc6-SpinelIi  and  Sivel,  the  taste  for 
balloon  ascensions,  so  far  from  diminishing,  seems  to  have 
received  a  new  impetus  in  France,  in  all  parts  of  which  coun- 
try ascensions  have  of  late  taken  place  very  frequently.    The 
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greater  part  of  the  aeronaats  oootent  themselves  with  send- 
ing some  accoant  of  their  voyages  to  the  local  press ;  but 
such  accounts,  however  brilliant  they  may  be  in  a  literary 
point  of  view,  are  of  little  use  to  meteorological  studies. 
The  French  Society  for  the  Promotion  of  Aerial  InvesUga- 
tion  has  consequently  requested  all  the  a<H*onants  of  that 
country  to  send  to  it,  as  the  central  bureau,  careful  accounts 
of  the  voyages  made  by  the  aeronauts,  giving  the  bai'o- 
metric  heights,  the  direction  and  velodity  of  the  winds  and 
clouds  as  well  as  of  the  balloon,  the  temperatures,  and,  if 
possible,  the  hygrometrio  conditions.  By  thus  centralizing 
the  observations,  it  is  believed  that  a  great  service  will  be 
rendered  to  meteorology.  And  similarly  it  is  earnestly  to 
be  desirad  that  the  aeronauts  of  America,  both  professional 
and  amateur,  would  communicate  to  some  centml  body — 
than  which  none  can  be  more  appropriate  than  the  Army 
Weather  Bureau — the  exact  results  of  their  various  ascen- 
sions.   

BEGENT  PROGRESS  OF  AERONAUTICS. 

In  reviewing  the  recent  progress  of  aeronautics, Villeneuve 
recently  stated  that  Henry  Gifiard,  who  constructed  the  first 
steam  aerostat,  had,  in  the  course  of  his  studies,  been  led  to 
invent  the  injector,  which  is  known  under  his  name,  and 
which  has  given  to  him  both  a  reputation  and  fortune,  which 
he  richly  merited. — Paul  Bert,  in  studying  the  influence  of 
barometric  pressure  upon  animal  life,  was  led  to  a  process 
for  the  preservation  of  the  bouquet  and  the  flavor  of  wine.— 
Of  the  great  number  of  aerial  voyages  that  have  been  made 
of  late,  those  especially  worthy  of  mention  as  having  for  their 
object  the  improvement  of  aeronautics,  or  the  application  of 
the  balloon  to  the  study  of  meteorology,  physiology,  spectro- 
scopy, etc.,  are  the  following:  First,  that  undertaken  on  the 
22d  of  March  by  Croc^-Spinelli  and  Sivel.  These  two  brave 
aeronauts  ascended  to  the  height  of  24,000  feet — a  height  which 
had  never  been  attained  before  in  France.  At  this  altitude, 
Spinelll  was  able  to  study  spectroscopically  the  composition  of 
the  atmosphere  of  the  sun.  In  the  United  States,  Mr.  S.  A 
King  has  made  some  very  long  voyages  in  pursuance  of  mete- 
orological studies.  M.  Dumof  and  his  wife  ascended  from 
Calais  on  a  day  of  public  festival,  and  were  caught  by  a  wind 
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which  carried  them  to  the  middle  of  the  North  Sea.  They  were 
rescued  by  two  brave  English  mariners.  An  interesting  his- 
tory of  the  balloon  Louis  JBkrne  has  been  published  by  For- 
cot,  giving  an  account  of  the  ascension  made  dunng  the 
siege  of  Pans  in  the  postal  service. — ^Three  balloon  ascen- 
sions during  1874  were  attended  with  the  death  of  the  voy- 
agers; the  first  of  these  took  place  on  the  celebration  of  the 
crowning  of  the  King  of  Siam,  when  a  slave  was  carried  up 
in  a  balloon  without  any  provision  for  his  safety. — For  scien- 
tific applications  of  the  balloon,  meteorology  takes  the  first 
rank.  Their  usefulness  in  the  study  of  the  winds  in  the 
midst  of  storms  has  been  forcibly  urged  by  Janssen,  who 
has  recently  twice  personally  experienced  the  power  of  the 
typhoon,  and  has  also  established  a  prize  medal  of  gold  to 
be  given  to  the  author  of  the  best  memoir  on  aerostatic  me- 
teorology.— ^A  curious  apparatus  has  been  designed  by  Par- 
ville  for  determining  the  true  direction  of  the  motion  of  the 
clouds,  with  respect  to  the  meridian. — Self-recording  mete- 
orological apparatus  has  been  invented  by  Messrs.  Herve, 
Manyon,  Olivier,  and  Jobert,  while  minimum  barometers  have 
been  made  by  Janssen.  P6naud  and  Godard  have  devised 
apparatus  to  indicate  the  rising  and  falling  of  the  balloon. — 
Croc^-Spinelli  and  Sivel  have  furnished  the  means  for  ascer- 
taining the  direction  of  the  movement  of  strata  of  air,  either 
above  or  below  the  balloon. — Miss  Zier,  granddaughter  of 
Carcel,  the  inventor  of  the  Carcel  lamp,  has  proposed  to  do 
away  with  the  lubricating  oil,  whose  thickening  is  so  inju- 
rious to  the  action  of  all  self-recording  apparatus  at  low  tem- 
peratures, by  mounting  the  movable  portions  of  the  mechan- 
ism on  polished  rubies. — One  of  the  most  important  improve- 
ments in  the  gas  balloon  is  that  of  Jobert,  who  proposes  to 
construct  one  side  of  the  gas-holder  of  white,  and  the  other  of 
black  Btuff,  since  it  is  easy  to  turn  the  balloon  about  its  ver- 
tical axis  by  means  of  a  small  propeller,  so  as  to  keep  either 
the  black  side  or  the  white  side  always  facing  the  sun,  and 
thus,  by  the  heating  or  cooling,  make  the  balloon  either  to 
ascend  or  descend  to  an  extent  depending  upon  the  differ- 
ence in  the  reflecting  or  absorbing  power  of  the  two  halves 
of  the  balloon.  By  this  means  we  can,  perhaps,  control  the 
vertical  movements  of  the  balloon  to  a  snfiicient  extent  to 
render  its  applications  in  meteorology  of  much  importance. — 
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Numerons  prominent  aeronauts  have  warmly  advocated  the 
use  of  the  hot-air  balloon,  the  Montgolfier,  and  certainly 
these  do  seem  highly  appropriate  to  a  certain  class  of  mete- 
orological observations. — Almost  all  the  danger  to  the  aero- 
naut is  pi*esented  at  the  moment  of  his  descent,  in  conse- 
quence of  the  difficulty  of  arresting  the  balloon  without  a 
sudden  shock,  and  a  consequent  rupture  when  the  wind  is 
strong.  Messrs.  Sivel,  Penaud,  and  others  have,  therefore, 
made  use  of  the  friction  of  the  anchor  rope,  which  permits 
the  gradual  diminution  of  the  motion  of  the  balloon  up  to 
the  moment  when  the  anchor  takes  fast  hold  of  the  ground 
The  question  of  directing  the  movements  of  the  balloon  has, 
as  for  many  previous  years,  been  treated  of  by  numerous 
persons,  but,  in  general,  without  any  great  advance  toward 
the  desired  end.  It  is  but  a  step  from  the  attempt  to  direct 
the  passage  of  the  balloon  to  the  attempt  to  imitate  the  flight 
of  birds,  and  in  this  branch  of  aeronautics  there  has  been 
witnessed  a  marked  advance.  Important  memoirs  on  this 
subject  have  been  presented  by  Marey,  Penaud,  Pettigrn, 
and  others. — A  remarkable  apparatus  has  been  constructed 
by  Grouchot  for  studying,  by  direct  observation,  the  move- 
ments of  the  wings  of  birds. — ZaAironaiUey  1876,  IS. 

AERONAUTICS   IN  THE   ABCTIC  BEGI0N8. 

Sivel,  in  1872,  laid  before  the  French  Aeronautic  Society 
a  proposition  for  an  exploration  of  the  North  Polar  regions 
by  means  of  balloons ;  and  the  idea  has  lately  been  treated 
of  by  Martinet,  who  states  that  Sivel's  original  project  was 
the  first  that  seemed  to  be  worthy  of  serious  attention,  and 
to  present  practicable  features.  His  idea  was  to  make  ase 
of  a  large  balloon  filled  with  hydrogen,  and  so  constructed 
as  to  remain  for  months  in  the  air,  to  effect  which  latter  de- 
sirable object  Sivel  indicated  the  exact  means  in  order  to 
keep  the  balloon  at  an  altitude  of  about  2500  feet.  Special 
means  were  necessary  to  overcome  the  variable  effect  of  so- 
lar radiation,  which,  as  is  well  known,  produce  variations  in 
the  altitude  of  a  balloon  to  the  extent  sometimes  of  more 
than  three  thousand  feet.  Thus  in  the  voyage  of  Janssen 
on  the  22d  of  December,  1870,  they  were  forced  to  seek  an 
altitude  of  from  nine  to  thirteen  thousand  feet,  in  order  to 
escape  being  plunged  into  the  surface  of  the  sea  by  the 
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OBcillatioDS  due  to  the  heat  of  solar  radiation.— Za  Aire- 
naiUe,  1876, 287.  

THB   PABAKJTE. 

An  English  aeronaut  has  lately  invented  a  flying-machine 
to  which  he  gives  the  above  name,  and  with  which  a  toler- 
ably saccessful  experiment  is  said  to  have  been  made  at  the 
Alexandra  Palace.  The  machine  in  principle  is  substantially 
a  kite,  and  like  this  is  held  by  a  cord,  on  the  severance  of 
which,  however,  the  inventor  affirms  the  apparatus  will  de- 
scend as  safely  and  securely  as  a  parachute.  In  the  experi- 
ment referred  to,  the  machine  employed  was  thii*ty  feet  high 
and  thirty  feet  wide.  As  soon  as  the  sail  was  over  the  frame- 
work and  the  front  or  windward  point  of  the  parakite  was 
raised,  so  as  to  allow  the  wind  to  touch  the  machine  on  its 
under  surface,  it  was  instantly  converted  into  a  concave 
form,  and  manifested  symptoms  of  rising.  The  wind  was 
blowing  at  the  rate  of  about  two  miles  an  hour,  but  with 
this  slight  breeze  Mr.  Simmons  was  carried  into  the  air.  The 
inventor  claims  that  his  device  can  be  used  successfully  in 
any  wind  ranging  between  four  and  forty  miles  an  hour,  and 
that  an  altitude  of  from  six  hundred  to  one  thousand  feet 
may  be  attained.  The  machine  used  on  the  occasion  above 
named  covered  an  area  of  seven  hundred  superficial  feet,  and 
its  weight  (exclusive  of  its  occupant)  was  one  hundred  pounds. 
On  a  previous  occasion  some  trials  were  made  with  a  small 
parakite  canning  a  two-pound  weight,  which  several  times 
attained  an  altitude  of  one  thousand  feet,  and  remained  toler- 
ably steady,  though  its  descent  was  rather  rapid.  These  exper- 
iments, it  is  said,  will  be  repeated,  with  the  view  of  determin- 
ing the  practical  utility  of  the  device. — 3  -4,  VI.,  426, 490. 

FLUID-COMFRBSSEI)  8TSEL  AND  GUNS. 

In  a  paper  with  the  above  title,  read  before  the  Institution 
of  Mechanical  Engineers,  Sir  Joseph  Whitworth  remarked 
that  the  difficulty  he  experienced  in  obtaining  sound,  ductile 
steel  bad  induced  him  to  institute  experiments  in  compress- 
ing steel  while  in  the  fluid  state.  He  affirmed  that  crucible 
steel  for  constructive  purposes  was  largely  superseded  by  the 
metal  produced  in  the  Bessemer  converter  or  the  Siemens 
furnace ;  and  although  the  crucible  steel  was  yet  occasionally 
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demanded  on  account  of  its  supposed  superiority,  oeverthe^ 
less  its  superior  quality,  when  it  existed,  would  be  found  to 
be  due  to  the  use  of  purer  and  better  materials.  In  substan- 
tiation of  his  opinions  he  exhibited  specimens  of  fluid-com- 
pressed steel.  For  guns,  torpedoes,  boilers,  etc.,  Sir  Joseph 
stated  that  the  quality  of  elongation  was  of  the  first  impor- 
tance, as  well  as  generally,  wherever  severe  strains  were  sud- 
denly employed.  He  said  that  it  was  now  possible  by 
the  compression  of  fluid  metal  to  produce  with  certainty 
steel  that  would  bear  a  tensile  strain  of  forty  tons  to  the 
square  inch,  and  which  elongated  thirty  per  cent,  of  its  length 
before  breaking.  He  urged,  in  conclusion,  that  guns  should 
be  constructed  of  steel,  and  steel  only.  He  detailed  the  re- 
sults obtained  in  the  experiments  with  his  breech-loading 
guns,  and  added  that  the  War  Depai*tment  were  now  making 
guns  of  enormous  size  and  weight,  but  maintained  that  this 
great  size  was  unnecessary,  for  the  reason  that,  if  monster 
guns  were  wanted,  they  could  be  made  by  means  of  the 
Siemens-Martin  furnace  and  fluid  compression  at  much  less 
cost,  while  with  regard  to  the  quality  of  materials  employed 
every  thing  favored  the  modern  processes.  On  the  subject 
of  projectiles,  the  speaker  asserted  that  long  projectiles  gave 
greater  penetration  at  both  long  and  short  ranges,  and  also 
a  much  lower  trajectory,  except  at  the  lowest  elevations,  for 
short  distances,  and  he  declared  in  favor  of  the  polygonal 
system  of  shot  over  the  French  studded  system  adopted  at 
Woolwich.— 3  ^,  VL,  139. 

BAKGE-FIITDER  FOB  ABTIIXBBY   PBACUCS. 

The  range-finder  of  Captain  Nolan  of  the  Royal  Artillery 
has  been  in  use  to  a  limited  extent  for  some  years,  but  a  fall 
account  of  the  instrument,  with  tables  for  its  use  and  instruc- 
tions for  its  employment,  both  by  infantry  and  artillery,  has 
only  lately  been  published  by  him.  This  simple  instrument 
can,  according  to  him,  give  the  correct  distance  of  an  object 
in  such  a  way  and  so  quickly  as  to  be  perfectly  applicable  to 
the  use  of  a  battery  in  the  field.  Its  success  seems  to  have 
been  so  great  in  England  that  it  is  improbable  that  any 
instrument  difiering  essentially  in  construction  from  it  will 
be  likely  to  supplant  it.  The  cost  of  the  artillery  practice 
at  unknown  range,  while  manosuvring  rapidly,  shows  that  a 
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large  quantity  of  ammnnitioii  maybe  wasted  withont  the  effect 
being  observable  from  the  battery,  and  points  to  the  necessity 
of  some  means  being  pi-ovided  for  ascertaining  in  the  field, 
and  within  reasonable  limits,  the  distance  of  the  object  to 
be  fired  at.  Captain  Nolan's  apparatus  is  fitted  to  two  of 
the  guns  of  a  battery,  and  enables  the  distance  of  the  object 
to  be  determined  with  sufficient  accuracy  after  firing  two  or 
three  rounds. — Min.  of  Roy.  ArtUkry  I^istitution^  YIIIm  161. 

6HABP  ABTILLBBY  PSACTIGE. 

At  the  siege  of  Strasburg  the  Prussians  used  for  breach- 
ing purposes  a  short  six-inch  gun  firing  a  special  long  shell 
weighing  about  sixty  pounds.  The  method  of  breaching 
consisted  in  making  a  horizontal  cut  at  a  height  from  the 
bottom  equal  to  one  third  of  that  of  the  wall ;  and  when  this 
cut  was  supposed  to  be  satisfactorily  effected,  vertical  cuts, 
if  necessary,  were  made,  the  continued  firing  eventually  bring- 
ing down  the  wall.  The  fact  that  the  horizontal  cut  was 
satisfactorily  completed  could  generally  be  decided  by  the 
sound  of  the  concussion  and  explosion  of  the  shell,  by  the 
nature  of  the  fragments  whirled  into  the  air,  and  by  the  ap- 
pearance of  the  smoke  from  the  explosion  of  the  projectile, 
it  being,  if  delayed,  of  a  dark-gray  color,  and  slow  in  rising 
if  the  masonry  had  been  broken  through.  One  of  the  chief 
sources  of  strength  of  the  fonress  of  Strasburg  consists  in 
the  obstacles  presented  by  different  water  ditches,  and  by  the 
extensive  inundations  which  can  be  formed  in  its  vicinity. 
The  French,  by  damming  up  the  111  and  utilizing  the  sluices, 
had  filled  not  only  the  ditches  and  the  whole  country  oppo- 
site the  south  front,  but  had  inundated  a  great  part  of  the 
ground  of  the  left  flank  of  the  attack.  The  plans  of  the  fort- 
ress showed  the  besiegers  that  by  the  destruction  of  two 
particular  sluices,  the  water  upon  the  ground  and  in  the 
ditches  would  be  reduced  to  a  very  low  level ;  but  neither  of 
the  sluices  could  be  seen  from  any  part  of  the  attacking  lines. 
Neither  did  the  inaccurate  maps  afford  sufficient  data  by 
which  to  point  the  guns.  It  was  known  that  the  sluice  was 
near  a  turret,  and  a  certain  turret  was  fired  upon,  until,  by 
the  firing,  its  exact  distance  was  determined.  Plotting  this 
upon  the  chart,  it  was  then  found  that  this  could  not  be  in 
the  neighborhood  of  the  sluice*    A  second  turret  was  fixed 
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upon,  which,  being  also  plotted  upon  the  chart,  was,  it  was 
evident,  the  right  one. .  A  number  of  shots  were  then  fired  at 
this  turret  in  order  to  determiine  the  point  of  mean  impact, 
and  by  means  of  the  necessary  corrections  it  was  possible  to 
calculate  the  point  of  medium  impact  for  the  middle  of  the 
face  of  the  turret ;  and  thdnce  by  another  transfer  to  compute 
the  elevation  and  deflection  for  a  point  on  the  sluice  just 
above  the  water-level  in  the  ditch.  A  reference  to  the  prac- 
tice tables  showed  that  at  this  range — a  little  over  one  mile 
— about  eight  or  ten  per  cent,  of  the  projectiles  might  hit 
the  small  sluice-gate  at  which  they  were  aimed.  An  exam- 
ination with  a  good  glass  showed,  by  the  showers  of  water, 
wood,  and  stone,  whether  the  sluice  was  hit  or  not.  The 
bombardment  continued  with  two  guns,  which  were  so  point- 
ed that  two  shots  should  strike  on  the  face  of  the  sluice  about 
thirteen  inches  apart.  After  the  fall  of  Strasbnrg  it  was 
seen  that  this  sluice  was  very  strongly  built.  Huge  cut 
stones  about  six  feet  thick  formed  the  faces  of  the  water 
sluice-gates.  The  bombardment  had  nearly  destroyed  these 
gates,  and  had  displaced  or  destroyed  the  stone- work,  and 
the  water  in  the  ditches  had  been  visibly  lowered.  Great  at- 
tempts had  been  made  by  the  French  to  repair  the  damages. 
— Minutes  of  Royal  ArtiUery  Institution^  VIII.,  143. 

BOTATION  OF  BIFLED  PBOJ^CTTILES. 

In  a  recent  paper  by  Captain  Noble  there  are  given  the  re- 
sults of  some  investigations  into  the  absolute  Values  of  press- 
ures exei*ted  by  projectiles,  in  rifled  cannon,  against  the  spiral 
flange  or  groove  by  means  of  which  rotation  is  given  to  the 
shot.  This  pressure,  of  course,  depends  on  the  angle  of  the 
rifling.  In  certain  systems  of  rifling  studs  may  have  scarcely 
any  work  to  do  at  the  muzzle  of  the  gun,  while  they  may  he 
severely  strained  at  the  commencement  of  the  motion ;  hy 
which  means  an  unnecessarily  severe  strain  is  produced,  tend- 
ing to  injure  the  gun.  According  to  Captain  Noble's  inves- 
tigations, guns  should  be  rifled  with  an  increasing  twist  If 
rifled  with  a  uniform  twist,  it  is  possible,  as  in  a  case  quoted 
by  him,  that  the  pressure  on  the  studs  may  amount  to  sixty* 
eight  tons  during  the  flrst  six  inches  of  the  shot's  movement, 
but  have  diminished  to  nine  tons  by  the  time  the  shot  leaves 
the  muzzle ;  whereas  in  the  case  of  the  accelerated  parabolic 
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twist,  as  ordinarily  constructed,  the  pressure  varies  from 
twenty-nine  tons  at  the  beginning  to  twenty -six  tons  at  the 
muzzla  Among  the  other  results  at  which  he  arrives,  he 
states  that  in  the  ten-inch  gun  the  pressure  on  the  studs  due 
to  rifling  is  but  a  small  fraction  (about  two  and  a  quarter 
per  cent.)  of  the  pressure  required  to  give  translation  to  the 
shot,  and  that  the  increment  of  the  gaseous  pressure,  or  the 
pi'essure  tending  to  burst  the  gun,  due  to  rifling,  is  exceed- 
ingly small.  Both  in  the  case  of  the  uniform  and  the  para- 
bolic rifling  these  theoretical  results  are  entirely  confirmed 
by  the  experiments  of  the  Explosive  Committee  of  the  Ord- 
nance Bureau,  who  have  found  no  sensible  diflerence  of  press- 
ure in  the  ten-inch  gun  as  fired  in  the  rifled  and  unrifled 
state. — MintUes  of  Royal  ArtUkry  InstUiUionfYIILy  367. 

SIIJCATB  COTTON. 

Krupp,  of  Essen,  the  well-known  cannon  manufacturer  of 
Germany,  employs  a  preparation  which,  under  the  name  of 
silicate  cotton,  he  considers  to  be  a  most  admirable  non- 
conductor. It  is  made  from  blast-furnace  slag,  and  is  in  the 
form  of  a  spongy  or  cotton-like  fibrous  elastic  substance,  and 
is  so  light  that  one  ton  will  cover  five  hundred  and  sixty 
square  ieet  to  a  depth  of  two  and  a  half  inches.  One  of  its 
advantages  as  a  non-conducting  covering  for  steam-boilers, 
heated  pipes,  etc.,  besides  its  absolute  indestructibleness,  is 
that  it  is  very  porous,  and  allows  the  ready  passage  of  moist- 
ure, 60  as  to  show  at  once  the  existence  and  position  of  any 
leak  In  application  it  is  wrapped  around  the  article,  bound 
with  wire,  and  covered  with  canvas. 

The  same  substance  under  the  name  of  ^'  mineral  wool " 
has  been  in  use  in  the  United  States  for  similar  purposes. — 
18  A,  Jan.  Y,  1876, 422.       

LIGNOSE,  A  NBW  EXPLOSIVE. 

According  to  the  Industrie^Zeitung^  the  new  explosive,  lig- 
nose,  apparently  woody  fibre  prepared  with  nitro-glycerine, 
invented  by  TrUtzschler-Falkenstein,  is  a  very  light  powder, 
which  in  a  loose  condition  burns  very  slowly.  The  cartridges 
made  of  it  are  larger  than  those  of  ordinary  blasting-powder 
of  the  same  power.  As  it  does  not  withstand  moisture,  it 
can  not  replace  dynamite.    It  has  been  employed  in  a  nnm- 
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bei'  of  mines,  and  the  results  of  tests  made  of  it,  although  not 
unfavorable,  place  its  explosive  force,  which,  however,  does 
not  seem  to  be  uniform,  at  at  least  three  times  that  of  an 
equal  weight  of  blasting-powder,  instead  of  at  five  times,  as 
claimed  at  first ;  the  price  has  therefoi*e  been  fixed  by  the 
manufacturer  on  the  basis  of  the  former,  at  something  less 
than  that  of  an  equivalent  quantity  of  powder.  Great  safety 
is  stated  as  one  of  the  advantages  of  its  use,  as  it  is  said 
not  to  be  exploded  by  contact  with  naked  fire,  and  with  diffi- 
culty by  friction  or  percussion,  while  it  can  be  used  with  a 
fuse  in  blasting.  It  is  also  said  that  but  little,  and  that  harm- 
less gas,  is  left  after  explosion.  In  the  Polytechnisches-Cmr 
tralblatty  however,  an  account  is  given  of  an  explosion  and  the 
destruction  of  the  building  in  which  cartridges  of  it  were  pre- 
pared by  women,  by  stamping  it  into  cases,  although,  accord- 
ing to  tests  made  under  governmental  supervision,  the  occu- 
pation had  been  pronounced  perfectly  safe.  The  combustioQ 
of  the  cartridges,  when  first  noticed,  was  so  slow  that  twenty- 
two  out  of  twenty-three  persons  employed  escaped  unhurt 
before  the  explosion  occurred. — 6  (7,  September  23, 1875, 875, 
and  13  (7,  July  1, 1876,  861. 


INFLUENCE   OF  HEAT  ON  THE   BXPLOSIVENESS   OF  NITBO- 

GLTCEBINE. 

Sergius  Kern,  of  St.  Petersburg,  has  been  studying  the  ef- 
fect of  heat  upon  nitro-glycerine.  The  sample  examined  had 
a  specific  gravity  of  1.6,  and  solidified  at  4^  Centigrade  to  a 
crystalline  mass.  At  187^  it  entered  into  ebullition,  with 
separation  of  orange -colored  vapora;  at  220^  it  exploded 
strongly,  at  262^  more  violently,  and  at  294°  the  explosion 
was  very  feeble,  being  accompanied  by  a  yellowish  flame.  In 
other  words,  the  explosive  properties  of  the  substance  nearly 
vanished  at  a  high  temperature. — 1  A^  XXXIIL,  153. 

EXPERIMENTS  WITH  FBISHATIC  GUNPOWDEB. 

In  the  course  of  some  experiments  made  by  the  permanent 
Austrian  Committee,  it  is  noted  that  the  Austrian  prismatic 
powder  has  a  smaller  kernel  and  a  less  density  than  that 
ordinarily  employed  in  Prussia  for  six-inch  cannon ;  and  the 
result  of  the  experiments  made  with  this  powder  shows  that 
the  maximum  pressure  exerted  by  it  upon  the  common  ball 
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amounts  to  2520  Atmospheres,  being  about  200  atmospheres, 
or  3000  pounds  to  the  square  inch,  greater  than  the  pressure 
developed  by  the  Prussian  prismatic  powder. — MiUh^ikmgen 
Oesterr.  Hydxogr.  Bureau^  II.,  13. 

BKSKABCHBS   OK  EZPLOBIYBS. 

MM.  Roux  and  Sarrau  lately  presented  an  interesting 
memoir  to  the  French  Academy,  on  certain  phenomena  pre- 
sented by  explosives.  They  find  that  two  kinds  of  explosions 
can  be  manifested  by  the  majority  of  explosive  substances, 
according  as  they  are  made  to  deflagrate  (explosion  of  the 
second  order),  or  to  detonate,  as  by  the  percussion  of  ful- 
minating powder  (explosion  of  the  firet  order).  They  find, 
furthermore,  that  the  energy  of  the  explosion  produced  by  the 
same  quantity  of  the  explosive  is  very  different  in  the  two 
cases,  being  invanably  more  powerful  where  detonation  was 
employed  as  the  inciting  cause,  as  will  be  seen  from  an  in- 
spection of  the  following  table,  in  which  the  explosive  energy 
of  gunpowder  exploded  in  the  ordinary  manner  is  taken  as 
unity : 

Bzplostve  Force. 

Name  of  BzpIoBlTe.  Second  Order.      First  Order. 

Meicary  falminate.... 9.28 

Ganpowder \ 1.00  4.84 

Nitro-glycerine. 4.80  10.13 

Gan-cotton 3.00  6.46            ^ 

Picric  acid 2.04  6.50 

Potassiam  picrate 1.82  5.31 

Bariam          "      1.71  6.60 

Strontium      **      1.35  4.61 

Lead              **      1.65  6.94 

Of  these  results,  the  most  interesting  and  valuable  is  the 
fact  that  the  detonative  explosion  of  gunpowder,  induced  by 
the  detonation  of  nitro-glycerine  (which  last  is  in  turn  deto- 
nated by  fulminate),  produces  an  explosive  energy  more  than 
fourfold  greater  than  that  obtained  by  igniting  powder  in 
the  usual  manner.  

STBAH  FOO-WniSTLES. 

It  has  been  found  by  Oeneral  Duane,  of  the  United  States 
Engineers,  in  his  experiments  made  to  determine  the  best 
form  of  boilera  for  steam  fog  signals,  that  as  the  steam  used 
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is  at  a  high  pressure,  and  is  drawn  off  at  intervals,  there  is  a 
constant  tendency  to  foam  and  throw  out  water  with  the 
steam.  To  counteract  this,  a  horizontal  tubular  boiler,  like 
those  used  in  locomotives,  is  recommended  by  him.  The 
steam-dome  must  be  very  large,  and  surmounted  by  a  steam- 
pipe  twelve  inches  in  diameter.  The  steam  should  be  drawn 
off.  at  a  point  ten  feet  above  the  water-level  in  the  boiler. 
The  diameter  of  the  boiler  whistle  should  be  two  thirds  of 
its  length,  and  the  vertical  distance  of  its  lower  edge  above 
the  coping  for  a  steam  pressure  of  fifty  pounds  should  be  from 
one  third  to  one  fourth  of  the  diameter. — EUiaU^a  European 
lAghirhovM  SyBtem^  p.  25. 

THB   ELBCTBIC  LIGHT-HOUSB  AT  SOUTH  FOBBLAND. 

In  the  light-house  at  South  Foreland  the  electric  light  is 
employed,  and  the  electric  current  is  generated  by  means  of 
large  magneto-electric  machines,  which  are  driven  by  belting 
connected  with  a  steam-engine.  Each  machine  is  composed 
of  96  helices,  mounted  upon  six  gun-metal  wheels,  each  of 
which  carries  16  helices.  Between  these  wheels  are  placed 
the  magnets,  eight  in  each  division,  40  of  which  are  com- 
posed of  six  layers  or  leaves  riveted  together,  while  the  16 
end  ones  have  but  three  leaves  each.  The  magnets,  which 
are  mounted  in  frames,  are  stationary,  while  the  helices  re- 
volve at  the  rate  of  400  revolutions  per  minute.  The  power 
absorbed  by  the  electric  machine  alone,  including  friction,  is 
four  indicated  horse-power.  The  power  of  a  magneto-electric 
machine  is  according  to  the  gross  attractive  power  of  its 
magnets,  each  magnet  having  a  certain  lifting  or  attractive 
power  expressed  in  pounds.  In  the  machines  at  South  Fore- 
land each  of  the  six-plate  magnets  will  lift  108  pounds,  and 
each  of  the  three-plate  magnets  54  pounds,  making  the  at- 
tractive power  of  the  magnets  in  one  machine  to  be  5184 
pounds.  The  proportion  of  the  lifting  power  to  the  weight 
of  a  magnet  is  a  good  indication  of  its  valae,  and,  generally 
speaking,  a  magnet  which  will  lift  two  and  a  half  times  its 
own  weight  is  a  good  one.  Each  six-plate  magnet  at  South 
Foreland  has  a  weight  of  4d|-  pounds,  or  two  fifths  of  108 
pounds.  The  machines  are  connected  by  underground  cables 
with  the  electric  lamps  placed  in  the  lenses  of  the  tower. 
The  carbons  used  in  the  lamps  are  ten  inches  long  by  three 
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eighths  of  an  inch  square;  they  are  regulated  by  an  auto- 
matic apparatus,  and  consume  at  the  rate  of  four  inches  per 
night  for  each  lamp.  The  lenses  are  about  the  same  size  as 
ordinary  third-order  leuses. — 9 D,  March  6, 1875, 55. 

THE   USB   OF  GAS  FOB  LIGHT-HOUSES. 

The  great  advantage  of  employing  gas  for  light-house  pur- 
poses is  stated  to  consist  in  the  fact  that,  by  a  very  simple 
arrangement,  the  number  of  burners  and  the  brilliancy  of  the 
flame  can  be  increased  from  its  ordinary  to  an  extraordinary 
brightness,  such  as  to  provide  for  its  visibility  in  all  kinds  of 
thick  weather,  except,  of  course,  that  condition  of  fog  which 
no  light,  not  even  the  sunlight,  can  penetrate.  In  a  fixed- 
light  apparatus,  of  any  size,  there  is  no  occasion  to  alter  the 
existing  lenses  if  we  wish  to  introduce  the  use  of  gas  instead 
of  oil ;  but  in  some  lamps  it  may  be  necessary  to  provide  for 
additional  ventilation.  The  cost  of  gas-light  is  said  to  be 
less  than  that  of  oil,  while  the  photometric  value  of  the  flame 
of  gas  is  largely  superior  to  that  of  any  kind  of  oil.  When  the 
^^  fog-power"  of  the  gas-light  is  turned  on,  the  cost  of  the  gas 
per  hour  is  gi'eater ;  but  taking  the  average  of  a  year's  con- 
sumption, at  several  light-houses,  it  appears  that  there  is  an 
actual  saving  of  about  $300  per  year  by  the  use  of  gas.  A 
very  simple  apparatus  effects  an  automatic  intermission  in 
the  light,  which  not  only  saves  somewhat  in  the  consumption 
of  gas,  but  acts  as  a  means  of  distinguishing  one  light-house 
from  another,  precisely  as  is  at  present  brought  about  by  the 
introduction  of  the  flashing  system.  A  gas-light  of  the  first 
order,  employing  Mr.  Wigham's  gas-burners  of  108  jets,  would, 
if  fixed,  be  equal  to  70,000  standard  candles;  but,  if  revolv- 
ing, be  equal  to  873,000  candles. — EUiotffa  European  JUght- 
house  System.  

THB  BLBCTBIO  LIGHT  FOB  SIGNALING. 

A  series  of  experiments  has  lately  been  made  at  the  cele- 
brated Siemens-Halske  Telegraph  Works,  in  Berlin,  with  the 
object  of  testing  the  adaptability  of  the  electric  light  for  sig- 
naling purposes.  The  apparatus  in  question,  which  was  op- 
erated from  the  roof  of  the  factory,  to  the  great  astonishment 
of  the  populace,  gave  a  light  so  powerful  that  ordinary  writ- 
ing could  be  read  by  its  illumination  at  the  distance  of  a 
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mile.  It  was  arranged  within  a  closed  mirror  in  such  a 
manner  that  the  beam  of  light  was  projected  against  the 
clouds,  which  served  as  a  screen.  In  front  of  the  mirror  the 
signals  were  made,  which  were  duplicated  upon  the  clouds 
on  a  gigantic  scale.  This  process,  it  is  said,  is  to  be  adopt- 
ed by  the  German  army  for  night-signaling. — 6  2>,  XXXIIL, 
281.  

FOG-SIGNALING  BY  £XPL06IYES. 

Major  Maitland,  of  the  Royal  Gun  Factory  at  Woolwich, 
i*ecently  delivered  a  very  fully  illustrated  lectura  before  the 
Royal  United  Service  Institution  on  fog-signaling  by  means 
of  explosives ;  a  lecture  which  was  a  continuation  of  a  pre- 
vious address  by  Vice- Admiral  CoUinson  on  the  use  of  horns, 
whistles,  the  siren,  etc.,  as  fog-signals.  Major  Maitland  states 
that  three  kinds  of  guns  were  experimented  upon  by  the  Trin- 
ity Board  with  regard  to  their  appropriateness  as  signal  gans ; 
and  that  body  decided  to  apply  to  the  War  Office  for  a  solu- 
tion of  the  following  problem:  *'  To  produce  the  most  far-reach- 
ing sound  possible  with  a  charge  of  three  pounds  of  powder, 
and  to  enable  two  men  to  keep  up  the  firing  at  intervals  of 
not  more  than  ^we  minutes  during  a  long -continued  fogJ*^ 
The  problem  divides  itself  into  two  parts :  the  ease  of  work- 
ing and  the  propulsion  of  sound.  With  regard  to  the  latter 
and  more  difficult  question,  he  states  that  the  designing  of  a 
gun  is  a  simple  problem,  but  the  production  of  sound  is  quite 
another  matter.  We  have  hitherto  looked  upon  the  noise  of 
a  discharge  as  a  necessary  evil ;  now,  however,  we  have  to 
investigate  the  cause  of  the  report  of  the  gun,  and  seek  to 
construct  such  an  apparatus  as  will  give  the  greatest  noise 
with  the  least  possible  expenditure  of  powder.  The  sound  of 
a  discharge  is  made  up  of  two  factore ;  one,  the  blow  struck 
by  the  expanding  gas  on  the  still  air  at  the  muzzle  of  the 
gun ;  the  other,  the  vibration  of  the  metal  of  the  gun.  It  is 
found  that  when  a  gun  is  fired,  a  great  difference  in  the  in- 
tensity of  the  sound  is  experienced  by  the  observer,  accord- 
ing to  whether  he  places  himself  a  little  before  or  behind  a 
line  drawn  at  light  angles  across  the  muzzle  of  the  gun.  It 
would  appear  that  the  rapidly  expanding  gas  strikes  a  vio- 
lent blow  on  the  air  in  front  of  the  muzzle,  and,  failing  to 
drive  the  mass  of  air  at  once,  sends  its  vibrations  forcibly 
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out  on  all  sides.  In  order  to  catch  the  vibrations  passing  to 
one  side  of  the  muzzle  and  cause  them  to  be  propelled  for- 
ward, it  was  proposed  to  enlarge  the  mouth  of  the  gun  into 
the  form  of  a  widespreading  cup.  It  is  not  easy  to  asceitain 
precisely  the  distance  in  front  of  the  muzzle  at  which  the  ex- 
panding gas  strikes  with  the  greatest  force;  but  it  is  tolera- 
bly clear  that  when  this  point  is  once  ascertained^  it  may  be 
made  the  focus  of  a  parabolic  cup.  A  series  of  small  exper- 
imental cannon  with  plain  muzzles,  conical  and  parabolic 
mouths,  were  then  cast,  and  it  was  found  that  conical  cups 
had  a  decided  superiority  over  parabolic  cup-shaped  mouths. 
Experiments  were  also  made  on  the  comparative  merits  of 
gunpowder  and  gun-cotton,  the  experiments  with  the  latter 
substance  being  carried  out  by  Professor  Abel ;  the  result  of 
which  latter  was  that  the  gun-cotton,  when  exploded  in  the 
focus  of  the  parabolic  reflector,  was  decidedly  superior  to  the 
effect  of  gun-cotton  exploded  in  the  open  air,  and  in  either 
case  superior  to  that  of  gunpowder.  A  further  series  of  ex- 
periments at  long  ranges,  however,  showed  that  while  conic- 
al mouths,  as  above  stated,  are  superior  for  short  distances, 
the  parabola  gained  the  victory  at  long  ranges.  Experi- 
ments made  on  the  kind  of  wad  showed  that  a  wooden  block 
was  superior  to  a  junk  wad ;  the  latter,  in  its  turn,  being  su- 
perior to  the  papier-mctchi  wad.  In  conclusion,  he  stated 
that  the  experiments  thus  far  made  must  be  considered  as 
only  preliminary  to  those  necessaiT^  in  order  to  arrive  at  a 
full  knowledge  and  definite  conclusions  on  this  important 
subject. — Journal  Royal  United  Service  Inst,^  1875, 481. 

OARBIEB-PIGEONS. 

M.  Laussedat  communicates  to  the  French  Society  for 
Aerial  Navigation  the  result  of  some  observations  on  the 
flights  of  carrier-pigeons.  He  states  that  he  has  been  en- 
gaged in  organizing  a  system  of  carriers  for  military  pur- 
poses. Twelve  pigeons  were  taken  from  Paris  to  Moulin, 
distance  two  hundred  and  seventy-one  kilometers.  The  di- 
rect line  from  Moulin  back  to  Paris  being  marked  out  for 
the  use  of  the  trained  pigeons,  they  were  observed  to  follow 
the  mark  very  closely,  and,  according  to  a  dispatch  sub- 
sequently sent  back  to  Laussedat,  who  remained  at  Mou- 
lin, it  appears  that  seven  of  the  pigeons  arrived  together 
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at  their  home  in  less  than  three  hours,  having  aocomplisbed 
the  distance  at  an  average  of  ninety  kilometers  per  hoar. 
Two  arrived  a  little  later,  and  the  tenth  stopped  on  the  way. 
The  atmospheric  circnmstances  were,  it  is  true,  favorable ; 
the  wind  was  blowing  from  the  south  to  the  north,  there 
were  very  few  olouds,  and  the  temperature  quite  moderate. 
The  pigeons  which  accomplished  this  remarkable  flight  came 
from  the  Somme.  In  order  to  obtain  a  good  race  of  carrier- 
pigeons,  it  is  considered  necessary  to  cross  the  Anvers  with 
the  Li^ge  breeds.  The  City  Council  of  Paris  is  about  to 
offer  a  prize  for  the  best  pigeons  which  are  all  of  foreign 
breeds.  A  prize  will  perhaps  also  be  offered  for  the  best 
purely  French  breeds. — La  AiranatUej  1875, 248. 

UNDBBaSOUyD  TJSLBaBAPH  IJNB8. 

A  system  of  laying  underground  telegraph  lines  has  been 
devised  by  Mr.  A.  Holtzman,  of  Amsterdam,  Holland,  which 
is  said  to  have  stood  the  test  of  two  years'  severe  practice 
with  most  satisfactory  results.  His  method  consists  snb- 
stantially  in  having  a  trough,  or  gutter,  of  cast  iron  (or  other 
material),  which  is  filled  with  a  peculiar  bitaminous  insnlatr 
ing  composition  which  the  inventor  calls  brai  liquide.  The 
trough,  or  gutter,  is  placed  at  the  bottom  of  a  ditch  dug  in 
the  earth,  and  the  telegraph  wires,  covered  with  gutta-percha, 
are  separately  submerged  in  the  composition ;  this  done,  a 
cover  is  fastened  upon  the  trough  and  the  ditch  filled  np 
with  dirt.  The  composition  soon  solidifies,  and  retains  the 
wires  in  excellent  insulation,  protecting  them,  at  the  same 
time,  perfectly  against  moisture  and  decay.  The  system  is 
also  affirmed  to  be  comparatively  inexpensive.  A  line  of 
some  forty  miles  laid  down  upon  this  plan  near  Amsterdam, 
after  two  years  of  trial,  is  said  to  have  proved  itself  complete- 
ly successful,  although  laid  in  a  bad  and  swampy  soil.— 6  i?, 

xxxn.,  307.  

BXTINGUISHMBNT  OF  C0NFLAGBATI0N& 

An  elaborate  paper  has  lately  been  presented  to  the  Kan- 
sas City  Academy  of  Sciences,  and  printed  by  its  order,  npon 
the  ^^  Prevention  and  Extinguishment  of  Conflagrations,'^  by 
Mr.  Theodore  S.  Case.  In  this  he  considers  the  varioai 
means  of  prevention,  under  the  following  heads :  First,  bj 
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the  exclusion  of  oxygen  and  atmospherio  air ;  second,  by 
fire-proof  coatings  of  the  combustible  materials  used  in  the 
construction  of  buildings ;  third,  by  rendering  such  materials 
themselves  essentially  incombustible ;  fourth,  by  rendering 
bedding,  clothing,  scenery  of  theatres,  etc.,  incombustible ; 
fifth,  by  mechanical  obstructions,  such  as  fire  walls,  shutters, 
etc. ;  sixth,  by  the  avoidance  of  the  causes  of  spontaneous 
combustion. 

The  extinguishment  of  fires  is  treated  of  under  the  follow- 
ing heads :  First,  by  means  of  ordinary  water ;  second,  by 
means  of  water  holding  in  solution  gases  which  are  non-sup- 
porters of  combustion ;  third,  by  means  of  such  gases  ap- 
plied directly  to  the  flames  by  machinery ;  fourth,  by  means 
of  gases  and  vapors  generated  by  the  heating  or  combustion 
of  certain  materials  with  which  the  timbers  were  coated  or 
otherwise  protected  previously  to  the  erection  of  the  build- 
ing. 

These  various  methods  are  all  taken  up  seriatim  and  dis- 
cussed with  much  minuteness,  and  the  whole  paper  is  one  that 
should  receive  the  attention  of  insurance  companies  and 
other  bodies  interested  in  the  preservation  of  property  from 
fire.  

SXTLPHUB  AS  A  FIBB  BXTINGUISHBB. 

A  well-known  French  savant  suggests  in  JLes  Mondes  that 
brimstone  should  be  carried  on  board  every  ship  for  use  in 
case  of  fire.  Half  a  hundred-weight  of  sulphur  will  be  suffi- 
cient to  abstract  the  whole  of  the  oxygen  from  3500  cubic 
feet  of  air,  thus  unfitting  it  to  support  combustion ;  and  the 
writer  remarks  that  in  a  closed  space,  like  a  ship's  hold,  the 
BulphnrouB  gas  produced  by  the  burning  of  the  sulphur  will 
penetrate  where  water  from  the  decks  can  not  be  brought  to 
bear,  while  the  density  of  the  gas  will  prevent  it  from  ris- 
ing and  spreading  if  pains  be  taken  to  properly  close  the 
hatches.  The  suggestion  is  offered  that  the  brimstone  be 
made  up  in  the  form  of  matches  of  considerable  size,  the 
ends  of  which  can  be  passed  through  scuttles  prepared  for 
them  in  the  decks  or  bulkheads. 

The  foregoing  recalls  an  assertion  that  has  emanated  from 
several  independent  and  trustworthy  sources,  namely,  that 
the  vapor  of  chloroform  possesses  to   a  remarkable  de- 

U2 
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gree  the  power  of  extingaiBhing  the  flame  of  certain  highly 
combustible  substances,  and  especially  that  of  burning  pe- 
troleum. By  pouring  a  small  quantity  of  this  substance 
upon  such  a  burning  mass  of  oil,  it  is  affirmed  that  the  flame 
will  be  at  once  extinguished,  and  that,  furthermore,  a  small 
quantity  added  to  petroleum  notably  reduces  its  tendeocj 
to  ignite.  No  attempt,  as  far  as  we  are  aware,  has  yet 
been  made  to  utilize  this  singular  property. 

EFFECTS   OF  TBMPEBATUEB    ON  THE  8T.  LOUIS  BRIDGE. 

In  the  construction  of  the  great  steel  bridge  at  St.  Louis, 
with  its  arches  of  500  feet,  calculations  and  allowances  were 
made  for  expansion  and  contraction  by  heat  and  cold 
through  a  range  of  140^  Fahr.,  and  the  calculated  difference 
in  the  elevation  of  the  centre  arch  of  the  upper  chord  aboTe 
the  City  Directrix  on  the  hottest  day  of  summer  to  the 
coldest  day  of  winter  was  about  18  inches.  Ever  since  the 
completion  of  the  bridge,  the  height  of  the  centre  piers  of  the 
top  chords  of  the  arches  above  the  City  Directrix  has  been 
noted  almost  daily  at  temperatures  which  have  ranged  from 
02^  to  15°  Fahr.,  and  with  the  following  results  (the  height 
is  that  of  the  centre  pier  of  the  top  chord  above  the  City 
Directrix) : 

Date.  Temp.,  8  P.M.  Height  in  Feet 

May  6,  1874 69^  Fahr.  68.548 

Jane29, 1874 77^  Fahr.  68.688 

July  20, 1874 91°  Fahr.  68.767 

Jan.  4,  1876 10°  Fahr.  63.241 

Jan.  9,  1875 16°  Fahr.  68.065 

Between  the  temperatures  of  the  20th  of  July  (the  hottest 
day  of  last  summer)  and  the  9th  of  January  (the  coldest 
day  of  last  winter)  there  is  a  difference  of  106°  Fahr.,  and 
a  difference  in  height  of  0.692  foot,  or  nearly  8-j^  inches. 
The  actual  effect  upon  the  structure,  it  will  be  observed 
from  this  statement,  is  much  less  than  the  calculated  effect 
(which,  for  a  variation  of  107°,  should  have  given  a  diflfe^ 
ence  in  height  of  nearly  14  inches).  The  difference  is  ex- 
plained to  be  due  partly  to  the  protection  afforded  by  the 
roof  of  the  bridge,  and  partly  to  the  fact  that  the  iron-work 
is  painted  white,  thus  lessening  the  absorption  of  heat — Co/t- 
resp.  Railway  Worlds  Philadelphia: 
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THB  COXSTSUCTION   OF  BEVOLYINa  DBAWBBIDGES. 

Mr.  Clemens  Herschell  has  presented  tp  the  American 
Society  of  Civil  Engineers  a  paper  on  the  principles  of  the 
construction  and  calculation  of  the  strains  in  revolving  draw- 
bridges, and  his  work  has  an  important  value  as  one  of  prac- 
tical interest  to  the  profession  of  engineers.  The  calculation 
of  continuous  girders  was  first  undertaken  by  Navier  in  1830, 
but  was  much  improved  upon  by  M.  Classeyron  in  1857. 
These  and  other  authors  have,  however,  Mr.  Herschell  states, 
developed  only  special  cases,  and  he  has  undertaken  to  de- 
velop the  equations  for  the  general  case  of. unequal  spans 
and  supports,  either  in  or  out  of  level.  Following  the  equa- 
tions given  in  a  recent  work  of  Weyranch,  Mr.  Herschell 
gives  in  detail  the  formnl»  necessary  to  compute  the  dimen- 
sions of  every  part  of  the  bridge  in  question,  and  illustrates 
the  whole  by  numerical  examples.  The  several  equations 
are  written  out  in  full,  and  are  so  clear  as  to  enable  any  one 
to  follow  the  processes  with  ease.  A  couple  of  tables,  show- 
ing the  strains  experienced  by  every  portion  of  a  bridge 
under  certain  loads,  gives  a  very  lucid  view  of  the  relative 
strength  demanded  in  the  various  portions  of  the  structure. 
— TranaactUma  American  Society  of  Civil  JSngineers,  March, 
1875,896.  

THE  PBOPEB  CONSTBUCTION   OF  8BWEB8. 

A  report  has  lately  been  made  by  a  committee  of  eight 
of  the  most  eminent  civil  engineers  and  professors  of  Great 
Britain  to  the  British  Association  for  the  Advancement  of 
Science  on  the  snbject  of  the  treatment  and  utilization  of 
sewerage,  which  contains  very  valuable  suggestions  as  to  the 
proper  construction  of  sewers.  These  suggestions  are  the 
more  worthy  of  careful  attention  from  the  fact  that  not 
only  are  our  city  sewers  at  the  present  time  badly  construct- 
ed and  of  indifferent  materials,  but,  in  addition,  there  appears 
to  prevail  a  mistaken  and  dangerous  idea  that  it  is  better  to 
boUd  with  loose  joints,  in  order  to  allow  of  the  percolation 
of  the  sewer  contents  through  the  subsoil.  The  importance 
of  an  intelligent  and  authoritative  utterance  upon  these 
points  is  vastly  more  pressing  at  the  present  day  than  ever 
before,  since  the  practice  of  connecting  water*closet8  with 
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the  sewers  in  the  cities  and  larger  towns  has,  of  late,  greatly 
increased.  The  following  extract  from  the  committee's  re- 
port deals  very  fally  with  the  subjeot  in  hand,  while  at  the 
same  time  it  manifests  the  gravity  which  the  members  at- 
tach to  the  matter :  ^'  The  committee  made  a  special  inves- 
tigation into  the  sewerage  arrangements  of  the  town  of  Cam- 
bridge, where  water-closets  are  general,  though  not  mliye^ 
sal.  The  outlets  of  all  the  sewers  were  found  to  be  under 
the  level  of  the  surface  water  in  the  River  Cam,  so  that  the 
sewerage  is  backed  up  into  the  sewers  for  a  considerable 
distance,  and  the  subsoil  is  constantly  saturated  with  both 
water  and  sewerage  in  the  lowest  parts  of  the  town.  As 
many  of  the  sewers  are  old  and  of  irregular  shape,  much 
escape  of  the  sewerage  into  the  subsoil  must  take  place. 
Inquiries  were  made  into  the  state  of  some  of  the  water-wells 
belonging  to  private  houses,  and  it  was  found  they  were  all 
contaminated  by  sewerage,  owing  to  their  proximity  to  the 
sewers  in  the  streets  and  to  the  drains  on  the  premises,  so 
that  the  water  can  not  be  used  for  drinking,  but  only  for 
washing.  The  chief  general  impoi*tance  of  the  inquiry  into 
the  condition  of  Cambridge  is  the  proof  thus  obtained  of  the 
contamination  of  wells,  and  therefore  of  subsoil,  by  the 
agency  of  pervious  street  or  house  sewers  constructed  in 
their  vicinity ;  and  the  sub-committee  gave  expression  to 
the  conviction  forced  upon  it  in  the  course  of  its  inquiries 
that  all  sewers,  properly  so  called  (that  is  to  say,  drains  into 
which  the  refuse  from  human  habitations  is  admitted), 
ought  to  be  constructed  of  materials  which  are  altogether 
impervious,  and  that  a  separate  system  of  pervious  drains, 
similar  to  agricultural  drains,  should  be  constructed  where 
necessary  to  dry  the  subsoil  The  sub-committee  is  of  the 
opinion  that  the  further  construction  of  pervious  sewers 
should  be  prohibited  by  Parliamentary  enactment" 

A  NEW  DBT-DOCSL 

To  meet  the  exigencies  of  an  increasing  coastwise  and  fo^ 
eign  commerce  at  the  port  of  Philadelphia,  a  new  dry«dock 
has  lately  been  completed  by  the  Messrs.  Cramp  &  Sons,  build- 
ers of  the  American  line  of  steamships.  The  location  of  this 
structure,  the  want  of  which  has  of  late  been  severely  felt, 
is  on  the  site  of  their  present  marine  railway  on  theDelawsTB 
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front,  foot  of  Palmer  Street.  The  dimensions  of  the  dock  are 
462  by  111  feet.  It  has  required  4200  piles,  and  the  basin  is, 
of  course,  made  water-tight  by  sheet  piling.  The  pumping 
capacity,  to  be  supplied  with  four  centrifugal  pumps,  pos- 
sesses an  aggregate  water-lifting  power  of  120,000  gallons 
a  minute.  The  dock  will  accommodate  ships  of  the  largest 
size,  being  100  feet  longer  than  the  ships  of  the  American 
line.  

THS  SFFSCra   OF  LBYSES. 

According  to  the  Board  of  Commissioners  on  the  reclama- 
tion of  the  alluvial  basin  of  the  Mississippi  River,  the  idea  is 
utterly  without  any  good  foundation,  either  in  theory  or  ex- 
perience, that  the  deposit  made  on  the  river  banks  must  set- 
tle on  the  bottom,  and  that  thus  the  effect  of  embanking  a 
river  is  to  confine  its  sedimentaiy  matter  to  the  channel, 
ultimately  raising  the  bed,  and  with  it  the  high-water  mark. 
This  idea  is  usually  defended  by  appealing  to  the  example  of 
the  Po,in  Italy,  which  river  is  asserted  to  have  raised  its  bed 
several  feet.  In  point  of  fact,  such  is  not  the  case.  It  has 
been  shown  in  the  most  conclusive  manner,  by  the  great  Ital- 
ian hydraulic  engineer,  Lombardini,  that  there  is  no  ground 
whatever  for  believing  that  levees  ever  produced  the  slight- 
est elevation  of  the  bed  of  the  Po.  The  same  truth  is  dem- 
onstrated by  eighty  years  of  observations  upon  the  River 
Rhone,  and  by  careful  measurements  upon  the  Mississippi. 
Another  theory,  diametrically  opposed  to  this,  is  equally  er- 
roneous, at  least  as  far  as  regards  the  Mississippi.  It  is  asser^ 
ed  in  the  most  confident  manner  that  that  river  is  flowing  in 
a  bed  composed  of  its  own  deposit,  with  dimensions  regulated 
in  accordance  with  its  own  needs,  and  hence,  with  the  in- 
creased velocity  resulting  from  the  confinement  of  its  volume 
between  levees,  will  rapidly  excavate  this  bed  to  a  correspond- 
ing greater  depth,  thus  avoiding  any  permanent  increase  iu 
its  high-water  mark.  After  reviewing  various  considerations, 
the  committee  state  that  we  are  to  conclude  that  there  is  no 
mysterious  agency  which  may  be  accepted  as  exerting  a  con- 
trolling influence  upon  the  levee  system ;  and  by  considering 
what  experience  has  taught  respecting  the  levees  of  the  Mis- 
sissippi during  the  past  century  and  a  half,  it  seems  certain 
that  the  alluvial  regions  of  that  river  can  only  be  reclaimed 
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by  levees.  The  vast  crops  of  cotton,  sugar,  corn,  and  rice, 
with  all  the  existing  wealth  represented  by  lands  in  cultiva- 
tion, its  villages,  plantations,  and  stock,  are  the  direct  fruits 
of  this  method  of  protecting  the  country  against  overflow. 

Nevertheless  it  is  true  that  the  practical  application  of  the 
system  is  fatally  defective,  and  that  unless  some  radical  3m> 
provement  be  made,  no  hope  remains  of  opening  to  cultiva- 
tion the  immense  districts  of  back  lands  now  exposed  to 
annual  inundation  by  reason  of  annual  breaks  in  the  levees. 
The  defects  of  the  present  system  may  be  classified  as  due  to 
erroneous  organization  of  the  levees,  insufiicient  elevations, 
injudicious  cross  sections  and  poor  construction,  inadequate 
arrangements  for  inspecting  and  grading,  and  faulty  locations 
of  the  embankments,  which  are  often  placed  so  near  caving 
banks  as  to  insure  an  early  destruction.  The  plan  recom- 
mended by  the  committee  consists,  first,  in  keeping  open  the 
Atchafalaya  and  the  La  Fourche,  and,  if  practicable,  the  re- 
opening of  the  Plaquemine.  Second,  in  a  general  levee  sys- 
tem extended  from  the  head  of  the  alluvial  region  to  the 
Gulf,  and  including  the  valleys  of  the  tributary  streams 
The  country  is  divided  into  these  natural  drainage  districts, 
each  of  which  should  have  a  responsible,  chief  engineer,  clothed 
with  ample  powei'S.  Without  some  strong  and  simple  organ- 
ization, it  is  the  deliberate  opinion  of  this  Commission  that 
the  alluvial  region  can  never  be  securely  protected  against 
overflow. — -B^.  of  Comm,  ofEngineerB^  p.  81. 

NEW  HYDRAULIC  CEMENT. 

A  French  chemist  has  succeeded  in  producing  a  mineral 
composition  which,  it  is  claimed,  surpasses  hydraulic  cement 
in  its  use  as  a  mortar,  and  in  its  resistance  to  the  action  of 
water,  while  it  is  also  said  to  be  unaffected  by  air  or  acids, 
and  to  acquire  a  stony  hardness  at  230^,  which  it  retaioB 
even  in  boiling  water.  It  is  prepared  by  subjecting  a  mixt- 
ure of  nineteen  pounds  of  sulphur  and  forty-two  pounds  of 
pulverized  stone-ware  and  glass  to  a  gentle  heat,  sufficient  to 
melt  the  sulphur,  and  stin-ing  it  until  it  forms  a  perfectly 
homogeneous  mass.  It  is  then  run  into  vessels  and  allowed 
to  cooL  It  melts  at  about  248%  and  can,  like  asphalturo, 
be  repeatedly  used  by  heating  it  gently. — ^5  C^  XXXVIL, 
205. 
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DUBOIS'  PSINTUBB  HYDBAULIQUS. 

At  the  reoeiit  French  Maritime  EzhibitioOyOne  of  the  most 
interesting  exhibits  consisted  of  several  lai^e  iron  plates,  in- 
closed by  cords  and  sealed  by  the  Department  of  the  JPofUs 
et  Chatissiea  as  having  remained  under  water,  submerged  in 
the  sea,  for  a  period  of  eight  consecutive  months.  These 
plates  are  exhibited  by  M.  Dubois,  iti  order  to  show  the  qual- 
ities and  merits  of  hiB  peirUtare  hydrandique — hydraulic  paint 
— or  anti-fouling  composition,  and,  if  accounts  may  be  cred- 
ited, they  bear  conclusive  testimony  to  the  excellent  qualities 
of  the  composition.    In  one  case,  we  learn,  about  half  of  the 

J  late  was  left  untreated,  the  other  being  duly  coated  with  M. 
Dubois'  preparation ;  with  the  two  othere,  one  half  was  coated 
as  above  with  the  hydraulic  paint,  while  the  other  half  was 
treated  with  the  compositions  of  a  similar  kind  most  in  vogue 
in  France.  In  all  three  cases,  our  informant  proceeds,  the 
half  of  the  plate  treated  with  the  Dubois  preparation  was 
found  to  be  perfectly  free  from  rust,  as  well  as  from  ail  out- 
growth or  incrustation  of  weeds  and  shells ;  remaining,  in 
fact,  as  clean  and  bare  as  on  the  day  when  it  was  immeraed. 
The  advantages  claimed,  and  thus  demonstrably  established, 
for  this  anti-fouling  composition  are  its  cheapness,  solidity, 
and  durability,  and  the  extremely  valuable  quality  of  prevent- 
ing oxidation  and  the  adherence  of  moUusks  and  sea-weed. 
These  qualities,  it  would  seem,  should  make  the  preparation 
admirably  adapted  as  a  protecting  coating  for  iron  and  cop- 
perHsheathed  ships. — Iron  Age^YLj  451. 

THE  AQUOHSTJBB. 

A  new  steam-pump  with  the  foregoing  name  was  on  exhi- 
bition at  a  late  fair  of  the  American  Institute.  In  external 
appearance,  as  well  as  in  construction,  it  bears  a  strong  re- 
semblance to  the  apparatus  known  as  the  Pulsometer,  which 
is  doubtless  well  known  to  our  mechanical  readers.  The  fol- 
lowing description  of  the  Aqnometer  will  explain  the  princi- 
ples of  construction  and  action.  There  are  two  working 
chambers  combined  with  an  interposed  pressure  chamber. 
According  to  the  position  of  a  steam-valve,  the  steam  enters 
one  chamber  or  the  other,  and  presses  on  the  surface  of 
the  water  in  the  chamber,  forcing  the  same  out.    As  soon  as 
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the  live  steam  reaches  the  discharge  port,  its  free  escape  pro- 
daces  a  redaction  of  pressure  in  the  working  chamber.  The 
discharge-valve  then  closes,  the  steam-valve  cats  off  further 
entrance  of  steam,  and  the  body  of  water  in  the  central  press- 
ure chamber  opens  the  saction-valve  and  causes  an  instan- 
taneous condensation  of  the  entire  volume  of  steam  in  the 
working  chamber,  so  as  to  produce  a  vacuum  therein,  the 
conseqaence  of  which  is  to  fill  the  said  chamber  with  water. 
The  suction-valve  then  ceases,  and  the  momentum  acquired 
by  the  water  flowing  up  the  suction-pipe  operates  to  fill  the 
pressure  chamber.  As  the  one  chamber  is  thus  filling,  the 
steam  current  operates  to  force  the  water  out  of  the  opposite 
chamber,  so  that  a  constant  flow  is  kept  up  in  the  discharge 
pipe.  The  steam-valve  is  balanced,  and  means  are  provided 
to  prevent  injury  by  dirt  or  grit — 6  D,  XXXHT.,  273. 

VBBnCAL  MOVBHEKT  OF  VSSSSLS  UNDBS  HIGH  SPEED. 

A  well-known  builder  of  fast  steam-vessels,  Mr.  Thoroey- 
crofl,  proves  that  at  high  rates  of  speed  the  body  of  a  vessel 
actually  rises  above  its  normal  load  water-line,  and  as  the 
speed  is  increased  continues  to  rise  still  higher.  This  con- 
clusion was  reached  from  experiments  conducted  with  a  steel 
torpedo  launch  lately  built  for  the  Austrian  government,  and 
with  which  a  speed  of  19.4  knots  was  attained.  The  differ- 
ences in  level  were  determined  by  means  of  three  plumb-bobs 
hanging  from  a  bowsprit,  at  various  distances  in  front  of  the 
bow,  from  observations  with  which  the  altered  water  surface 
was  measured,  and  4ome  very  instructive  diagrams  made 
therefrom.  From  these  it  was  shown  that  up  to  a  speed  of 
about  12  knots  the  vessel  sank  more  deeply  in  the  water,  bat 
on  being  driven  to  a  higher  speed  she  seemed  to  make  an 
almost  sudden  leap  upward,  and  continued  gradually  to  rise 
above  the  normal  water-line  as  the  speed  increased — 6  2>, 
XXXTTL,  276.  

INFLUENCE  OF  WIND  ON  PBOJECIILES. 

Since  the  introduction  of  rifled  guns  it  has  become  a  mat- 
ter of  importance  to  eliminate,  as  far  as  possible,  every  canse 
of  incorrectness  in  artillery  practice.  One  of  the  chief  of 
these  is  the  force  of  the  wind ;  and  Major  Maitland,  of  the 
Royal  Artillery,  endeavors  to  supply  the  means  of  making 
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the  reqaisite  coiTections,  so  that  we  may  be  able  to  foi^tell 
how  much  the  range  will  be  incraased  or  diminished  by  the 
wind,  and  what  allowance  shoald  be  made  in  the  direction  of 
the  projectile  to  the  right  or  left.  The  i*e8ult8  of  Major  Mait- 
land's  obserTations  are  of  valae  to  others  besides  military 
aathorities,  inasmach  as  they  give  a  means  of  determining 
the  velocity  of  the  wind  at  considerable  elevations  above  the 
gronnd.  The  theoretical  investigations  given  by  him  depend 
perhaps  too  much  upon  the  assumption  that  the  pressure  of 
the  wind  against  the  projectile  is  inversely  as  the  square  of 
the  velocity  of  the  wind,  according  to  the  formula  of  Sweaton. 
But  the  actual  observations  quoted  by  him  form  an  accept- 
able contribution  to  our  knowledge  on  this  subject.  A  wind 
whose  velocity  is  estimated  at  twenty  miles  an  hour  pro- 
duces, according  to  his.  observations,  a  deviation  of  thirty- 
eight  feet  in  a  i*ange  of  two  miles,  the  diameter  of  the  pro- 
jectile being  six  and  a  quarter  inches. 

THE.  BRAYTON  BEADY  KOTOB* 

Mr.  Brayton  has  lately  brought  before  the  public  a  gas-en- 
gine, in  which  sixty  pounds'  pressure  may  be  genemted  with- 
in the  space  of  one  minute,  and  which  can  be  started  by  the 
application  of  a  match  with  almost  the  facility  that  gas  may 
be  lighted.  In  construction  this  new  motor,  which  has  lately 
figured  in  the  proceedings  and  discussions  of  several  of  our 
Mechanics'  Institutes,  closely  resembles  the  steam-engine ;  its 
cylinder  and  piston,  valve-gear,  and  connections  being  essen- 
tially the  same.  The  principal  difference  consists  in  the  ad- 
dition of  a  compressing-pump  and  a  reservoir,  for  the  purpose 
of  compressing  and  of  retaining  a  quantity  of  combustible 
gases,  mixed  with  a  proper  proportion  of  air  for  its  complete 
combustion,  and  at  a  pressure  exceeding  that  which  it  is  pro- 
posed to  have  exerted  in  the  working  cylinder.  A  *' jacket" 
surrounds  the  cylinder,  through  which  water  is  kept  con- 
stantly circulating.  The  comparatively  low  temperature 
thus  secured  in  the  walls  of  the  cylinder  allows  of  the  em- 
ployment of  the  piston  with  packing  rings  which  has  become 
the  standard  for  the  steam-engine,  and  likewise  of  the  same 
method  of  lubrication.  A  diaphragm  similar  to  that  which 
gives  the  Davy  safety -lamp  its  security,  and  composed 
of  several  layers  of  wire-gauze,  is  placed  at  the  opening 
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through  which  the  gaseous  mixture  enters  the  cylinder. 
This  is  of  more  closely  woven  material  than  that  used  in  the 
safety-lamp,  and  several  thicknesses  are  employed,  in  order 
that  it  may  act  as  an  effectual  preventive  against  the  com- 
munication of  ignition  to  the  mass  of  gas  inclosed  in  the  res- 
ervoir. A  similar  diaphragm,  but  of  much  smaller  area, 
allows  a  very  small  quantity  of  gas  to  stream  continuously 
into  the  cylinder,  and  as  this  current  is  not  interrupted  by 
the  closing  of  the  induction-valve,  its  little  jet  burns  con- 
stantly, and  is  always  i*eady  to  ignite  an  entering  charge.  A 
safety-valve  of  large  area  is  provided  as  a  precaution  against 
the  possible  accident  of  the  flames  reaching  the  reservoir. 

The  burning-gas  employed  and  the  air  are  taken  in  proper 
proportions  into  the  compressing-pump,  and  from  this  are 
carried  forward,  intimately  mixed,  to  the  point  at  which  the 
mixture  is  to  do  its  work;  by  this  means  complete  combns- 
tion  is  insured.  In  the  machines  of  this  type  in  operation  at 
the  time  of  this  writing  crude  petroleum  is  employed  in 
place  of  gaseous  fuel,  and  the  reservoir  is  filled  simply  with 
air  which  is  carburetted  at  the  point  of  combustion.  It  thas 
becomes  possible  to  operate  with  but  a  very  minute  quan- 
tity of  liquid  in  the  apparatus  at  any  one  time,  and  an  explo- 
sion is  practically  impossible  from  the  fact  that  the  explosive 
mixture  is  not  formed  until  it  arrives  at  the  combustion 
chamber. 

The  induction-valve  is  protected  from  the  action  of  the  hot 
gases  by  the  safety  diaphragm  which  is  interposed  between 
it  and  the  cylinder.  Upon  the  opening  of  the  induction- 
valve  the  mixed  gases  enter,  and  are  promptly  ignited  by 
the  constantly  burning  jet  before  described.  The  inventor 
of  this  ingenious  mechanism  claims  that  the  operation  of  his 
engine  is  precisely  similar  in  the  action  of  the  engine  proper 
and  in  the  distribution  of  pressure  in  its  cylinder  to  that  of 
the  steam-engine ;  that  the  entering  mixed  gases  bum  stead- 
ily— not  explosively — as  they  flow  into  the  cylinder;  and 
that  the  pressure  from  the  commencement  of  the  stroke  to 
the  point  of  cut-off,  as  proved  by  indicator  diagrams,  is  as 
unifom  as  that  observed  in  any  steam-cylinder. 
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EECENT  PROGRESS  IN  PHOTOGRAPHY. 

The  saccess  attendiDg  recent  experiments  in  photography 
seems  to  justify  the  expectation  of  an  early  revolation  in  the 
manipulations  of  some  of  its  fundamental  processes.    In  the 
negative  process,  all  the  more  vexatious  and  uncertain  details 
have  been  in  a  great  measure  eliminated,  and  the  practice  of 
this  branch  of  photography  has  been  adapted  to  even  the  or- 
dinary tourist.    The  collodion  negative  process,  which  dis- 
placed the  daguerreotype  process,  about  twenty-five  years 
ago,  as  much  by  reason  of  its  wider  range  of  applications  as 
because  of  its  comparative  simplicity  and  certainty,  has  re- 
mained essentially  the  same  as  when  first  introduced.    Im- 
provements in  it  have  been  mainly  in  the  detail,  and  their  ad- 
justment to  the  various  applications  of  which  it  was  soon 
finind  susceptible.     Its  inconveniences,  and  the  apparently 
needless  complexity  of  its  manipulations,  were  soon  felt,  and 
attempts  made  to  remedy  them;  but  the  sensitive  collodion 
film  is  still  produced  upon  the  glass  plate  by  the  professional 
photographer  by  charging  it  indirectly  with  the  iodide  and 
bromide  of  silver,  sensitive  to  light.    Some  soluble  iodides 
and  bromides,  insensitive  to  light,  are  first  introduced  into 
the  collodion ;  and  after  a  film  of  it  has  been  formed  upon 
the  glass,  it  is  rendered  sensitive  by  immersing  it  in  a  solu- 
tion of  silver  nitrate,  where  the  insoluble  haloid  salts  of  sil- 
ver form  in  the  film,  while  the  nitrates  of  the  other  bases, 
previously  combined  with  the  halogens,  remain  in  the  solu- 
tion.    But  besides  the  complexity  of  the  manipulations,  the 
silver  solution  is  expensive  and  voluminous,  and  requires  ex- 
pensive and  fragile  receptacles;  and,  withal,  has  generally 
been  regarded  as  the  most  decided  variable  in  the  process, 
and,  directly  or  indirectly,  chargeable  with  most  of  its  fail- 
ures.    In  out-door  photography,  all  the  inconveniences  and 
uncertainties  attending  the  use  of  this  solution  are  multiplied 
to  such  an  extent  that,  failing  in  attempts  to  eliminate  it  alto- 
gether,  the  best  effort,  especially  of  amateurs,  was  directed 
to  the  improvement  of  the  so-called  dry  processes,  in  which 
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plates,  prepared  up  to  the  sensitive  stage,  are  rendered  capa- 
ble of  being  kept  in  that  condition  by  washing  them  thor- 
oughly with  water,  then  applying  some  preservative  solution, 
as  of  tannin,  gum,  etc,  and  drying  thcim.  Although  some  of 
these  processes  in  careful  hands  have  been  made  to  afford 
very  satisfactory  results,  they  are  upon  the  whole  inferior  to 
the  wet  process  in  rapidity,  certainty,  and  general  excellence, 
in  spite  of  the  excessive  care  and  labor  required  in  the  prep- 
aration and  development  of  the  plates.  Another  plan  of 
relief  from  the  silver  solution,  which  naturally  suggested  it- 
self at  an  early  day,  was  the  formation  of  the  sensitive  ulver 
salts  in  the  collodion,  before  pouring  it  upon  the  glass  plate, 
by  introducing  into  it  the  silver  nitrate  and  the  necessary 
iodides  and  bromides.  But,  after  trial,  this  direct  method 
was  regarded  for  a  long  time  as  impracticable,  mainly  be- 
cause the  iodide  and  bromide  of  silver  could  not  be  made  to 
form  in  a  sufficiently  finely  divided  condition  to  remain  soft- 
pended  in  the  collodion.  At  last,  however,  the  so-called 
washed  collodion  emulsion  process  has  been  brought  to  sach 
a  degree  of  perfection  that  all  the  manipulations  hitherto 
found  necessary  with  the  baths,  washing-trays,  preservative 
solutions,  etc,  seem  to  be  reduced  to  the  minimum  of  the 
one  single,  simple  operation  of  pouring  a  sensitive  emulsion 
of  the  haloid  salts  of  silver  with  collodion  upon  the  glass 
plate,  and  allowing  the  film  to  dry.  All  the  articles  required 
are  already  to  be  had  in  the  market.  The  plates  thus  pre- 
pared are  said  to  be  of  the  best  quality,  of  great  certainty, 
and  of  absolute  uniformity,  equal  in  sensitiveness  to  those 
prepared  by  any  dry  process,  and  affording  a  fine  film,  free 
from  granulation,  even  under  the  microscope,  and,  by  regn- 
lation  of  the  development,  adapted  to  the  production  of  neg- 
atives or  positives,  as  may  be  desired.  Besides  the  freedom 
from  custom-house  annoyances  that  this  process  guarantees 
to  the  tourist,  it  renders  him  at  all  tiroes,  as  far  as  the  size  of 
his  plates  is  concerned,  entirely  independent  of  the  sixe  of 
the  receptacles  for  the  various  solutions.  The  first  success- 
ful experiments  in  this  direction  were  made  by  Bolton  and 
Sayce,  two  amateurs  of  Liverpool,  about  ten  years  ago. 
They  found  that  by  omitting  the  iodide,  an  emulsion  of  bro- 
mide of  silver  with  collodion  could  be  formed,  suitable  for 
photographic  processes.    The  conditions  most  favorable  to 
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emulsification  have  since  been  most  persistently  investigat- 
ed. Tbe  first  difficulty  in  the  process  lay  in  the  inability  to 
introduce  the  silver  nitrate  and  tbe  bromide  employed  into 
the  collodion  in  quantities  exactly  chemically  equivalent; 
and  if  the  silver  nitrate  happens  to  be  in  excess,  fogging  the 
negative  results,  unless  some  restraining  mineral  acid  is  in- 
troduced ;  while  excess  of  the  bromide  reduces  the  sensitive- 
ness of  the  film  to  a  degree  corresponding  to  that  excess, 
and  also  exerts  a  solvent  action  on  the  invisible  image^  un- 
less it  is  quickly  developed.  In  practice  it  was  found  best, 
therefore,  to  employ  a  decided  excess  of  bromide,  and  then 
to  impart  sensitiveness  to  the  film,  and  prevent  any  solvent 
action  on  the  image  by  washing  out  the  soluble  bromide 
with  water.  The  soluble  nitrate  of  the  base,  previously 
combined  in  the  bromide,  formed  in  the  film  in  the  operation, 
although  of  little  consequence  in  the  silver  bath  in  the  old 
process,  would  also  tend  to  split  the  film  on  drying  by  its 
crystallization,  if  allowed  to  remain  in  it.  All  these  difficult 
ties  were,  finally,  simply  and  efiectually  met  by  Mr.  Bolton 
by  washing  out  all  the  crystallizable  salts  from  the  emulsion, 
previously  to  the  formation  of  a  film  with  it  on  glass,  while 
a  preservative  agent  was  added  at  the  same  time.  An  emul- 
sion was  prepared,  with  only  such  a  degrae  of  care  as  to  the 
adjustment  of  the  salts  that  it  might  give  tolerable  results, 
and  was  then  poured  into  a  large  fiat  dish,  and  the  film,  when 
set,  was  washed  several  times  with  small  quantities  of  dis- 
tilled water,  after  having  been  divided  into  small  squares 
with  a  silver  fruit-knife,  until  all  soluble  matter  was  re- 
moved. The  very  light  pellicle,  formed  by  drying  the  film 
obtained  in  this  way,  contains  all  the  essential  ingredients 
for  a  sensitive  emulsion,  seems  to  keep  indefinitely,  and  only 
requii'es  simple  solution  in  a  mixture  of  equal  pai*ts  of  alco- 
hol and  ether,  with  the  addition  of  a  little  alcoholic  solution 
of  tannin  and  of  a  saturated  alcoholic  solution  of  soap,  to  fur- 
nish an  emulsion  for  the  preparation  of  plates  for  present  or 
future  use.  Such  washed  emulsion  pellicle,  in  the  form  of 
shreds  or  powder,  can  be  obtained  by  mail.  The  develop- 
ment of  a  plate  is  effected  by  wetting  the  surface  with 
methylated  alcohol  and  rinsing  with  water,  then  treating  it 
with  a  weak  solution  of  pyrogallic  acid  for  about  a  minute, 
and  then,  whether  a  feeble  picture  be  visible  or  not,  pouring 
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off  the  solution  into  a  very  dilute  solution  of  ammonia  sad 
bromide  of  cadmium  and  returning  it  to  the  plate,  when  a 
vigorous  negative  image  will  appear,  formed  of  silver  from 
the  reduced  bromide.     Treatment  with  dilute  nitric  acid 
will  convert  this  into  a  positive.     Man j  modifications  and 
improvements  have  been  proposed,  and  are  in  course  of  trial. 
Stillman,  in  England,  and  Newton,  in  this  country,  have  done 
much  in  this  direction,  while  Mr.  Carey  Lea  has  shown  that 
the  presence  of  iodide  of  silver  is  not  at  all  incompatible 
with  a  good  working  emulsion,  and  doubtless  all  componnds 
that  were  found  valuable  in  the  old  processes  will  be  found 
applicable  in  this.     It  is  not  unreasonable,  also,  to  expect 
that  it  may  be  made  equal  in  sensitiveness  to  the  wet  proc- 
ess.    An  emulsion  of  gelatin  and  the  bromide,  as  first  sug- 
gested by  Dr.  Maddox  about  the  same  time  that  the  collo- 
dion emulsion  was  first  formed,  is  far  more  sensitive  than  the 
latter.    The  removal  of  the  soluble  nitrates  formed  by  wash- 
ing was  originated  by  Mr.  King  in  connection  with  this  proc- 
ess.    He  placed  the  gelatin  solution,  charged  with  the  prop- 
er quantities  of  silver  nitrate  and  potassium  bromide,  in  a 
dialyser,  by  which  all  the  crystallizable  salts,  added  in  ex- 
cess or  formed  in  the  solution,  were  removed.    The  dialyser 
was  found  to  be  entirely  unnecessary  by  Mr.  Kennett,  who 
simply  poured  the  gelatin,  mixed  with  the  proper  salts,  into 
a  flat  dish,  and  placed  the  film  in  pure  water,  after  it  had  set 
but  not  become  dry,  until  all  the  crystallizable  salts  were  ex- 
tracted.    The  pellicle  formed  on  drying  this,  cut  into  shreds, 
forms  the  basis  of  a  very  sensitive  emulsion,  and  can  be  trans- 
ported to  all  parts  of  the  world  in  opaque  packets.    It  sim- 
ply requires  the  addition  of  warm  water  to  fit  it  for  use.    It 
is,  however,  unsuitable  for  work  in  warm  weather,  and  the 
emulsion  is  liable  to  putrefaction,  so  that  it  must  be  nsed 
soon  after  its  preparation.     In  the  multiplication  of  impres- 
sions upon  paper,  photographically,  from  the  negative,  per- 
haps no  fact  has  been  more  annoying  to  the  photographer 
than  the  decided  liability  of  the  prints  to  fade  and  deterio- 
rate.   And  yet  the  silver-printing  process  retains  its  place 
almost  universally.    The  carbon  process  affords  equally  beau- 
tiful and  undoubtedly  permanent  pictures,  and  is  more  flexi- 
ble in  its  character;  but  it  does  not  seem,  in  any  of  its  mod- 
ifications, to  have  reached  the  simplicity  and  certainty  re- 
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quired  to  entirely  snpplant  the  silver  process,  as  it  was  hoped 
it-^ould.  A  process  recently  proposed  by  Mr.  Willis,  how- 
ever, is  fall  of  promise  in  this  respect.  In  it  the  salts  of  pla- 
tinnm  are  employed,  and  the  results  are  said  to  be  equal  in 
all  respects  to  those  obtained  by  the  silver  process,  while  a 
far  shorter  exposure  to  light  is  required.  It  rests  upon  the 
fact  that  ferric  oxalate  is  reduced  to  ferrous  oxalate  by  the 
action  of  light,  and  upon  another  fact,  discovered  by  him, 
that  ferrous  oxalate  is  soluble  in  neutral  potassium  oxalate, 
and  in  this  condition  instantly  precipitates  metallic  platinum 
from  a  solution  of  its  chloride.  When,  therefore,  paper  that 
has  been  washed  with  a  solution  of  ferric  oxalate  and  pla- 
tinic  chloride  is  exposed  under  a  negative  to  the  light,  fer- 
rous oxalate  is  formed  in  proportion  to  the  action  of  the 
light,  producing  a  very  feeble  image.  By  drawing  the  paper 
then  over  a  solution  of  potassium  oxalate,  the  ferrous  oxalate 
passes  into  solution,  and  induces  the  platinum  salt  in  contact 
with  it  to  a  degree  corresponding  to  the  action  of  the  light, 
giving  rise  to  a  strong,  rich,  velvety-black  picture,  which  is 
perfectly  permanent  under  ordinary  influence.  The  un- 
changed ferric  oxalate  is  then  removed  by  immersing  the 
print  in  a  weak  solution  of  oxalic  acid,  and  subsequently 
rinsing  it  well  in  pure  water. 

STCHING  PHOTOGRAPHS  OK  ZING,  IN  REUEF,  FOB  OBDINAJKY 

PBINTIN6. 

Zinc  plates  that  may  be  used  with  the  ordinaiy  printing- 
press  may  be  prepared  from  ordinary  photographic  negatives, 
according  to  the  following  process  given  by  Fichtner:  A  var- 
nish, sensitive  to  light,  is  first  made  by  dissolving  five  parts 
of  Syrian  asphaltum  in  ninety  parts  of  benzol,  and  adding  ten 
parts  of  oil  of  lavender,  and  then  filtenng.  Much  depends 
on  the  quality  of  the  asphaltum,  and  only  such  pieces  as  do 
not  melt  at  234%  and  dissolve  with  difficulty  in  oil  of  turpen- 
tine,  should  be  selected.  The  benzol  must  be  entirely  freed 
by  distillation  from  substances  sensitive  to  light,  and  must 
also  be  entirely  free  from  water.  The  oils  also  must  be  pure, 
and  contain  no  water.  A  pure  zinc  plate  coated  with  this 
varnish,  and  allowed  to  become  perfectly  dry  in  a  dark  room 
on  a  level  surface,  is  exposed  from  twenty-five  to  thirty  min- 
utes in  the  sunlight  under  a  negative  which  has  been  trans- 
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ferred  to  a  gelatin  film  to  prevent  inTeroion  of  the  priats. 
The  invisible  image  thus  formed  is  developed  by  pouring 
upon  the  plate  petroleum,  to  which  one  fifth  or  one  sixth  its 
volume  of  benzol  has  been  added,  and  keeping  the  plate  in 
motion  and  renewing  the  solvent  until  the  picture  appears  in 
the  color  of  the  varnish  and  the  lights  exhibit  the  clear  metal. 
The  plate  is  then  washed  under  a  stream  of  water  to  check 
the  further  action  of  the  solvent,  and  allowed  to  dry  in  the 
light,  when  the  varnish  hardens,  and  acquires  the  power  of  re- 
sisting the  acid  employed  in  etching.  The  latter  process  is 
conducted  as  usual  with  dilute  nitric  acid  until  deep  enough 
to  allow  the  use  of  the  plate  with  an  ordinary  printing-press. 
— 13  (7,  January  1, 66.        

NEW  PHOTOIJTHOGEAPHIC   OB  AUBKLTYPE  PBOCBSS. 

It  is  said  that  an  entirely  new  and  very  superior  process 
for  multiplying  impressions  from  photographic  negatives  me- 
chanically has  been  invented  by  Aubel,  of  Cologne,  and  has 
been  named  after  him,  in  order  to  emphasize  its  entire  inde- 
pendence of  all  previous  processes  for  a  like  purpose.  If  it 
prove  to  be  all  that  is  claimed  for  it,  it  will  doubtless  in- 
crease the  applications  of  photolithography.  The  use  of  or- 
ganic substances,  as  gelatin  and  asphaltum,  is  altogether 
discarded,  and  no  transferring  agent  is  necessary,  the  photo- 
graphic negative  being  so  changed  that  it  p^fmits  a  transfer 
to  be  made  to  stone  at  any  time  in  the  simplest,  cheap^t, 
and  most  direct  manner,  with  the  preservation  of  all  its  ex- 
cellences, while  the  subsequent  lithographic  manipulations 
remain  as  usual.  Ordinary  lithographic  inks  are  used  in 
printing,  and  the  operation  is  much  easier  than  with  the  usual 
transfers,  since  there  is  no  difficulty  in  keeping  open  the 
finest  as  well  as  the  heaviest  hachuring.  The  stone  can  also 
be  completely  washed  with  turpentine  without  injuring  the 
drawing,  or  affecting  the  finest  tints  in  the  subsequent  print- 
ing. Among  the  most  decided  advantages  of  the  process 
may  be  mentioned:  1st,  the  absence  of  all  necessity  for  ex- 
cessive nicety  in  its  details,  so  that  success  in  the  prepara- 
tion of  plates  is  a  rule,  want  of  it  the  exception ;  2d,  the 
freedom  from  spreading  or  alteration  of  the  lines  of  the  orig- 
inal ;  dd,  the  possibility  of  completing  the  preparation  and 
transfer  of  a  plate  to  stone  in  from  half  an  hour  to  two  hours; 
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4th,  the  anlimited  number  of  impressions  that  may  be  made 
on  any  kind  of  lithographic  press,  and  the  avoidance  of  all 
necessity  for  the  preservation  of  designs  on  stones,  since  a 
transfer  can  be  made  from  the  original  plate  at  any  time  in 
a  few  minutes. — 84  (7,  V.    

THE   GILLOTYPE. 

A  process  known  as  the  Oillotype,  invented  by  M.  Gillot, 
for  producing  printing-blocks  by  etching  on  zinc,  has  been 
lately  introduced  very,  extensively  into  use  in  Paris,  where  it 
is  employed  for  the  illustrations  of  newspapers  and  maga- 
zines. A  paper  is  first  prepared  by  covering  India  paper 
with  one  or  two  films  of  gelatin  solution,  applied  very  thin- 
ly and  evenly,  and  allowed  to  dry ;  afler  which  a  coating  of 
cold  starch  paste  is  put  on,  and  subsequently  a  little  gam- 
boge dissolved  in  water.  The  picture  is  drawn  in  fatty  ink 
upon  the  paper,  and  laid  with  its  face  downward  upon  the 
zinc,  the  suiilsice  of  which  must  be  well  cleaned  to  remove  all 
grease.  A  sheet  of  paper  moistened  with  hydrochloric  acid 
is  placed  upon  it,  and  above  this  sheets  of  dry  paper,  and  the 
whole  passed  two  or  three  times  through  a  lithographic  press. 
The  back  of  the  paper  containing  the  picture  is  then  to  be 
well  moistened  with  water,  which  allows  it  to  be  removed 
from  the  zinc,  leaving  behind  the  fatty  picture.  The  plate 
is  then  washed  with  a  soft  sponge,  and  subsequently  with 
gum  water,  to  which  a  little  hydrochloric  acid  has  been  add- 
ed, and  the  whole  allowed  to  dry  upon  the  metal.  We  now 
have  an  ordinary  zincograph  plate,  from  which  an  impression 
can  be  taken  as  from  a  lithographic  stone;  but  for  relief 
printing  etching  is  required.  A  fatty  or  lithographic  ink  is 
applied  to  the  plate  and  allowed  to  dry ;  and  over  the  whole 
surface  is  then  spread,  by  means  of  a  tuft  of  cotton,  some 
finely  powdered  rosin,  which  attaches  to  the  greasy  particles, 
and  imparts  to  the  ink  a  consistency  sufficient  to  protect  the 
covered  parts  from  the  action  of  the  sun.  The  other  portion 
between  the  lines  and  letters  is  freed  from  the  powder  by 
means  of  a  second  tuft  of  clean  cotton,  after  which  the  bor- 
ders and  back  of  the  plates  are  covered  with  shellac  varnish. 
The  plate  is  then  introduced  into  the  etching  solution  in  a 
kind  of  trough,  which  is  made  to  rock  back  and  forward  all 
the  time,  with  the  object  of  washing  off  continually  any  salt 
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formed  by  the  acid.  The  precise  details  of  the  operator's 
manipulation  mnst  be  managed  according  to  the  depth  of  the 
etching  required.  After  the  operation  is  alternated  several 
times  the  plate  is  finally  dried,  and  the  white  portions  which 
have  not  been  sufficiently  acted  upon  are  cut  out  with  a  nar« 
row  saw  or  with  a  graver,  and  the  block  is  then  ready  for 
relief  printing. — 18  A^  XXII.,  819. 

NEW  METHOD  OF  MICBO-PHOTOGBAPHY  FOB  MAPS  IN  WAB  TIME. 

A  system  of  micro-photography  for  maps  in  war  time,  and 
applicable  also  for  the  use  of  engineers  and  others  who  de- 
sire to  carry  a  stock  of  maps  and  plans  with  them  in  a  small 
compass,  has  lately  been  devised  by  Mr.  Baden  Pritofaard,of 
the  Koyal  Laboratory  at  Woolwich. 

This  method  consists  in  reducing  the  maps,  etc.,  to  a  mod- 
erate size,  and  photographing  them  on  sheets  of  white  gel* 
atin.  They  are  then  tanned  with  alum,  and  washed  with 
collodion  and  castor-oil.  The  maximum  size  of  the  map  is 
six  square  inches.  Fifty  or  sixty  sheets  can  be  pressed  into 
a  space  of  half  an  inch  in  thickness.  Officers  are  instructed 
to  have  a  collapsible  dark  chamber,  into  which,  when  not  in 
use,  the  photographs  can  be  slid.  They  can  then  be  exam- 
ined like  transparent  spectroscopic  slides.  It  is  proposed  to 
adopt  this  arrangement  at  once  for  the  service  of  the  British 
army. — 3  A^  June  24, 1876,  808. 

PHOTOGBAPHIC  GOPYING-PAPEB  FOB  DBAWIN6S,  BTC' 

A  very  simple  French  copying- paper  affords  copies  in 
white  lines  on  a  blue  ground  of  drawings  pressed  in  contact 
with  it  by  means  of  a  glass  plate,  afler  ten  minutes'  exposure 
to  sunlight.  The  pictures  are  then  fixed  by  simply  washing 
them  in  water.  According  to  analyses  by  Professor  Schwarz, 
the  ground  consists  of  TumbuU's  blue,  formed,  doubtless, 
from  the  action  of  ferricyanide  of  potassium  on  ferrous  ox- 
alate, formed  by  the  reduction  of  ferric  oxalate  by  the  light. 
He  recommends  for  the  preparation  of  a  similar  artiole  float- 
ing paper  on  a  mixture  of  100  cubic  centimeters  of  a  solution 
of  31.7  grammes  of  red  prnssiate  of  potash  in  500  cubic  cen- 
timeters of  water,  with  300  cubic  centimeters  of  a  solution 
of  feme  oxalate,  prepared  by  saturating  9.45  grammes  of 
crystallized  oxalic  acid  with  the  precipitate  formed  by.am** 
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monia  from  ferric  chloride,  and  dilating  it  to  500  cubic  cen- 
timeters. .  Exposure  to  the  sunlight  under  a  drawing  for  a 
quarter  of  an  hour  will  afford  an  impression,  which  may  be 
fixed  by  washing  it  in  water. — 14  (7,  CCXVIIL,  62. 

FBENCH  HBTHOD  IN  ESfGBAYIKG  ON  WOOD. 

A  French  method  in  engraving  on  wood  consists  in  first 
covering  the  block  with  a  layer  of  gelatin  (0.39  gramme  to 
31  grammes  of  water)  by  means  of  a  soft  brush.  When  this 
coating  is  dry  it  is  covered,  in  the  dark,  with  a  solution  pre- 
pared of  (1)  red  prussiate  of  potash,  7.80  grammes;  water, 
62.20  grammes;  (2)  ammonio-citrate  of  iron,  9.10  grammes 
in  62.20  grammes  of  water.  These  solutions  are  mixed  and  fil- 
tered, and  the  mixture  is  kept  in  the  dark.  After  the  layer  is 
dry  it  is  exposed  under  a  negative  from  ten  to  twelve  min- 
utes, and  washed  with  a  soft  sponge,  when  a  blue  image  ap- 
peal's. If  thus  prepared  the  coating  does  not  shell  off  under 
the  graver. — 6  A^  1876,  98. 

KSTOVCBUSG  YASNISH  FOB  KBGATTVSS. 

It  is  claimed  that  a  film  of  the  following  varnish  on  nega- 
tives, as  suggested  by  Monckhoven,  can  be  retouched  with  a 
brush  or  lead-pencil  three  or  four  times  as  rapidly  as  one  of 
gum :  Add  common  shellac,  in  scales,  to  a  saturated  aqueous 
solution  of  carbonate  of  ammonia.  After  twenty-four  hours 
pour  off  the  clear  liquid,  add  about  an  equal  quantity  of  war 
ter,  and  bring  the  mixture  slowly  to  boiling,  while  continu- 
ally stirring  it  with  a  glass  rod.  A  brown  shellac  solution 
is  thus  obtained,  and  there  should  be  about  one  hundred 
parts  of  water  to  eight  of  shellac,  and  no  odor  of  ammonia. 
The  negative,  after  being  washed,  should  be  flowed  with  dis- 
tilled water  and  allowed  to  drain,  and  should  then  be  coated 
by  flowing  the  varnish  over  it  twice  in  succession.  After 
drying)  the  coating  is  brilliant  and  hard,  and  insoluble  in 
water.  If  many  prints  are  desired,  the  retouched  negative 
should  be  varnished  as  usual. — 18  C',  VI.,  461. 

PHOTOGBAFHIC  POWSS  OF  ABTIFICIAl.  LIGHT. 

Comparative  tests  of  the  photographic  effect  of  light  from 
different  artificial  sources  have  been  made  by  Riche  and  Bar- 
dy.     Plates  were  sensitized  with  bromide  of  silver,  and  ex- 
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posed  for  sixty  seconds  at  a  distance  of  nineteen  inches  from 
the  light,  while  screened  from  its  action  by  ten  unequal  lay- 
ers of  waxed  paper,  the  firat  four  inches  long,  covering  the 
whole  plate,  and  each  successive  layer  being  one  tenth  short- 
er, the  last  being  four  tenths  of  an  inch  long.  The  effects 
were  compared  by  noticing,  after  development,  the  number 
of  layers  of  paper  through  which  the  light  had  acted.  Thus 
it  was  found  that  the  oxyhydric  light  penetrated  but  one 
layer;  the  Drummond  light,  three;  that  of  zinc  burned  in 
oxygen,  four;  of  the  magnesium  light,  five;  of  a  jet  of  nitric 
oxide  passed  through  a  flask  containing  bisulphide  of  carbon, 
six ;  of  a  jet  of  nitric  oxide  in  a  vessel  of  burning  bisulphide 
of  carbon,  six  and  seven ;  of  a  jet  of  oxygen  in  a  vessel  of 
bisulphide  of  carbon,  seven ;  of  a  jet  of  oxygen  in  a  vessel  of 
burning  sulphur,  eight.  The  introduction  of  oxygen  into  a 
jet  of  burning  sulphur,  as  it  produced  the  greatest  effect  upon 
the  bromide  of  silver,  seems  to  merit  further  tests  as  to  its 
practical  value. — 19  (7,  VIII.,  127. 

FIBE-PROOP  PAPER  AND  INK  FOR  VALTTABLE  DOCUMENTS,  ETC, 

The  fire -proof  writing-paper  prepared,  according  to  an 
English  patent,  of  one  part  vegetable  fibre,  two  parts  asbes- 
tus,  one  tenth  of  a  part  borax,  and  two  tenths  of  a  part  alum, 
can  also  be  made  of  a  heavier  quality,  suitable  for  binding 
books  and  preserving  manuscripts,  etc.  The  fire-proof  ink 
may  be  used  for  printing  as  well  as  writing.  It  is  composed 
of  twenty-two  drams  finely  powdered  graphite,  twelve  grains 
copal  varnish,  two  drams  sulphate  of  iron,  and  eight  drams 
tincture  of  gall-nuts  and  indigo  caimine ;  all  well  mixed,  and 
boiled  in  water.  Any  mineral  pigment  may  be  substituted  for 
the  graphite  to  fonn  a  colored  ink. — 9  (7,  XIIL,  152. 

IMITATION  OF  JACOBSEN'b  COPYING-INK  PENCILS. 

Imitations  of  Jacobsen's  substitute  for  ink,  in  the  form  of 
copying-ink  pencils,  have  made  their  appearance.  They  con- 
sist essentially  of  the  same  ingredients  as  the  original,  name- 
ly, graphite  and  aniline  color,  but  are  consolidated  simply  by 
means  of  tragacanth  or  other  mucilage,  instead  of  by  the  pe- 
culiar process  by  which  the  compact,  homogeneous  mass  of 
the  original  is  formed.  The  imitation  is,  therefore,  readily 
distinguished,  since  it  is  very  porous  and  brittle,  is  never 
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pointed,  and  is  generally  carelessly  finished.  The  pencils 
also  absorb  moisture  from  the  air,  and  soon  become  soft  and 
smeary. — 6  (7, 1876, 38. 

PBEPARATION   OF   COPTING-INK   PENCILS. 

According  to  Yiedt,  these  pencils,  or  substitutes  for  ink, 
can  be  prepared  by  making  a  thick  paste  of  elutriated  graph- 
ite, finely  powdered  kaolin,  and  a  very  concentrated  solution 
of  violet-blue  aniline,  soluble  in  water  (or  of  any  other  aniline 
color  soluble  in  water),  and  pressing  it,  by  means  of  a  small 
press,  into  sticks  about  four  inches  long  and  0.1  to  0.15  of  an 
inch  thick.  When  dry  they  are  fit  for  immediate  use.  The 
proper  proportions  of  the  ingredients  can  easily  be  ascertained 
by  trial ;  and  perhaps  gum  arabic  can  be  substituted  for  clay 
as  a  cement. — 13  (7,  July  1, 849. 

MABKING-INK   UNAFFECTED  BY   CHLOBINE. 

An  ink  for  marking  linen,  etc.,  which  is  proof  against 
chlorine,  may  be  prepared,  according  to  Dr.  Waltl,  by  dis- 
solving eight  ounces  of  extract  of  logwood  in  water,  and 
adding  half  an  ounce  of  yellow  chromate  of  potash  and  a 
quarter  of  an  ounce  of  chromate  of  copper,  and  evaporating 
the  mass  until  it  begins  to  thicken,  and  finally  adding  half 
an  ounce  of  varnish. — 26  (7,  XL,  14. 

INEBASIBLE   BLACK   INK. 

A  so-called  inerasible  ink  is  prepared  by  Gaffard,  of  Paris, 
of  one  part  by  weight  of  lampblack,  twelve  of  potash  water- 
glass,  of  the  consistency  of  sirup,  one  of  ammonia  water,  and 
thirty-eight  of  distilled  water.— 6  C,  XL,  8. 


cohausen's  pebigbaph. 


Tracing  the  profiles  of  architectural  objects,  by  obtaining 
the  co-ordinates  of  different  points,  rests  so  much  upon  the 
delicacy  of  touch  and  sight  of  the  individual  that  the  results 
are  not  accurate.  A  very  simple  instrument,  devised  by  Co- 
hausen  and  named  a  perigraph,  eliminates  this  personal  source 
of  error  by  rendering  the  operation  a  purely  mechanical  one. 
It  consists  essentially  of  a  lever,  moving  and  sliding  in  such 
a  way  on  a  pivot,  on  a  board  covered  with  drawing-paper, 
that,  when  the  board  is  held  by  the  left  hand  from  a  ladder, 
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near  to  the  object  to  be  traced,  and  the  one  end  of  the  lerer 
18  moved  by  the  right  hand  so  that  the  other  end  continually 
toaches  the  object,  a  pencil  fixed  in  the  lever  will  trace  a 
diminished  profile  of  the  object  on  paper.  This  can  after- 
ward be  enlarged  to  the  full  size  by  means  of  the  same  in- 
strument—14(7,  CCXVL,204. 

A  fbinteb's  ink  bbabily  bbmoyablb  fbom  wastb  papbb. 

The  following  process  for  the  preparation  of  a  printer's  ink 
that  can  be  far  more  readily  removed  from  waste  paper  than 
ordinary  printer's  ink  has  been  patented  by  Eirscher  A  Ebner. 
Iron  is  dissolved  in  some  acid— ^sulphuric,  hydrochloric,  acetic, 
etc.,  will  answer — and  half  of  the  solution  is  oxidized  with 
nitric  acid  and  added  to  the  other  half,  and  the  oxide  pre- 
cipitated from  the  mixture  by  means  of  soda  or  potash.  The 
precipitate  is  thoroughly  washed  and  treated  with  equal  parts 
of  solutions  of  tannic  and  gallic  acids,  and  the  bluish-black 
or  pure  black  pigment  formed  is  thoroughly  washed  and  dried 
and  mixed  with  linseed-oil  varnish,  and  can  then  be  imme- 
diately need  for  printing  from  type,  copper,  wood,  steel,  or 
stone.  Waste  paper  printed  with  it  can  be  bleached  by  di- 
gesting it  for  twenty-four  hours  in  a  lukewarm  bath  of  pure 
water  and  ten  per  cent,  of  caustic  potash  or  soda,  and  then 
grinding  it  well  in  the  rag-engine,  and  throwing  the  pulp  upon 
cloth  and  allowing  it  to  drain.  It  is  then  to  be  washed  with 
pure  water  containing  ten  per  cent,  of  hydrochloric,  acetic, 
or  oxalic  acid,  or  of  binoxalate  of  potassa,  and  allowed  to 
digest  for  twenty-four  hours,  and  may  then  be  worked  up 
into  paper,  or  it  can  be  dried,  and  used  as  a  substitute  in  the 
manufacture  of  finer  paper. — 5  C,  XXXIX.,  1875, 312. 


FOB  TAKING  TBACINGS. 

The  following  process  has  lately  been  suggested :  One  part 
by  volume  of  castor-oil  should  be  dissolved  in  two  or  three 
volumes  of  alcohol,  and  this  solution  applied  to  the  paper 
with  a  brush.  The  spirit  soon  evaponites,  leaving  the  paper 
transparent  and  ready  for  use.  A  tracing  in  pencil  may  then 
readily  be  made,  and  when  finished  the  paper  is  immersed 
in  alcohol,  which  dissolves  out  the  oil,  restoring  the  sheet  to 
its  original  condition.  The  drawing  may  afterward  be  com- 
pleted in  Indian  ink  or  jn  colors. 
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CQPTINa  APPARATUS  OF  BAUSB  *  CO. 

A  copying  apparatus,  manufactured  by  Bauer  A  Co.,  of 
Vienna,  consists  of  a  metallic  tablet  framed  in  wood,  and 
covered  with  a  paste  containing  aniline  violet,  or  red.  By 
tracing  with  a  pencil  or  style  on  paper  laid  upon  this,  enough 
of  the  material  will  be  taken  up  by  it  to  yield  copies  on 
moistened  paper,  by  laying  the  latter  on  it  and  patting  it 
with  the  hand.  The  results,  however,  are  very  limited  in 
quantity  and  quality,  since  the  paper  is  not  strong  enough 
to  yield  even  fifty  copies. — 6  (7,  January  20, 1876, 28. 

PAPISBrMACHB   OBNAMBNTB,  ETC. 

Some  English  papier-maehi  articles  are  remarkable  not 
only  for  their  form  and  general  appearance,  but  also  for  their 
durability.  They  are  manufactured  by  first  pressing  a  sheet 
of  very  porous  but  strong  paper,  manufactured  expressly  for 
the  purpose,  upon  the  metal  greased  with  tallow.  This  is 
then  coated  with  good  flour  paste  and  a  second  sheet  is  laid 
on,  and  pressed  and  rubbed  until  it  takes  the  form  of  the 
model  and  adheres  firmly.  The  whole  is  then  placed  in  a 
drying-chamber  at  about  104°,  and  then  the  operations  of 
laying  on  and  drying  are  repeated  until  the  desired  thickness 
is  produced — twenty  to  forty  sheets  being  frequently  required 
for  the  purpose.  The  form  is  then  removed,  all  the  sides  are 
carefully  adjusted,  and  the  article  is  then  hardened  by  first 
immersing  it  in  linseed-oil  and  purified  wood-tar,  and  coat- 
ing six  to  eight  times  with  varnish,  allowing  it  to  dry  thor- 
oughly after  each  coat.  It  is  finally  ground  down  with  pum- 
ice-stone, and  ornamented  with  bronze,  gold,  or  mother-of- 
pearl.  Cheaper  articles  are  manufactured  from  a  species  of 
paper  pulp  with  certain  proportions  of  white-lead,  rosin,  lin- 
seed-oil, and  sugar  of  lead,  carefully  kneaded  and  rolled  by 
the  aid  of  steam.  This  is  then  pressed  into  moulds  and 
dried.  The  most  ordinary  articles  are  made  of  pulp  and  earth 
colors,  with  the  addition  of  some  hardening  cement. — 5  C,  L., 
400.  

PBBSSBVATION  OF  PLASTBB  CASTS. 

Mr.  John  Bell  communicates  to  the  Society  of  Arts  the 
statement  that  the  thorough  saturation  of  plaster  in  melted 
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paraffin  will  effectaally  preserve  it  from  deterioration  hj  the 
action  of  the  weather.  The  paraffin,  it  is  said,  hardens  the 
plaster  so  much  that  the  finger-nail  will  scarcely  scratch 
it,  increases  its  weight  considei'ably,  gives  it  an  appearance 
of  transparency  like  ivory,  and  preserves  it  though  subjected 
to  repeated  washings.  The  process  of  saturation  is  stated 
to  be  similar  to  that  employed  in  the  saturation  of  plaster 
casts  in  stearin.  

IMPBOVEMBNT  IN  PLASTSB  OF  PA&IS. 

A  new  process  of  manufacturing  plaster  of  Paris  is  an- 
nounced, which  is  said  to  afford  excellent  casts,  that  set  slow- 
ly, and  are  of  a  pura  white  color.  The  process  consists  briefly 
in  immersing  the  unbumt  gypsum  for  fifteen  minutes  in  wa- 
ter containing  ten  per  cent,  of  sulphuric  acid,  after  which  it 
is  calcined.  

WATSB-PBOOF  DRESSING  FOB  LBATHEB. 

A  dressing  for  rendering  leather  water-proof,  made  as  fol- 
lows, as  proposed  by  Hager,  has  been  found  to  answer  the 
purpose :  Soften  one  part  of  India  rubber  in  ^ve  parts  of 
illuminating  petroleum,  by  digestion  for  a  day,  and  add 
twenty  parts  of  paraffin  to  the  pasty  mass,  and  digest  again 
for  half  a  day,  with  repeated  stirring,  and  then  mix  it  with 
^ve  parts  of  oil  and  ^ve  of  tallow,  and  finally  add  ten  of 
petroleum,  or  enough  to  give  the  mass  the  consistency  of 
butter.— 8  C,  February  11  ^  1876,66. 

EFFECT  OF  FBEEZING   UPON  THE   COLOB  OF  FABBICS. 

The  reduction  of  the  color  of  indigo  blue  on  cotton  by 
freeung,  noticed  by  E5chlin,  is  ascribed  by  Goppelsroder  to 
ozone  in  the  air,  which,  he  found  by  experiments,  acts  at 
temperatures  below  the  freezing-point,  if  the  material  is  not 
dry.  He  found  that  cochineal  red  on  wool  was  decidedly 
weakened,  but  not  bleached,  after  a  week's  exposure  to 
ozone ;  aniline  black  remained  unchanged ;  aniline  brown  on 
cotton  became  yellowish-orange ;  fuchsin,  aniline  -blue  and 
violet,  corallin,  and  iodine  green  were  bleached,  as  well  as 
dyewood  lakes,  and  even  Turkey  red.  Ozone  is  also  very 
effective  in  developing  certain  colors^  This  action  is  very 
decided  in  the  case  of  aniline  black,  which  is  developed  by 
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it  in  from  one  to  one  and  a  half  hours.  The  Gramme  ma* 
chine  is  suggested  for  the  production  of  ozone. — 24  (7,  XY., 
113.  

WAT£B-PBO0FING  FABBICS  WITH  BICHBOHATBD  GELATIN. 

In  cases  where  a  certain  degree  of  stiffness  is  not  objec- 
tionable, as  in  the  manu&cture  of  canvas  trunks,  knapsacks, 
etc.,  and  possibly  also  of  roofing-paper,  the  material  may  be 
easily  and  cheaply  rendered  water-proof  by  simply  stretch- 
ing it  in  a  frame,  and  coating  it  several  times  with  a  hot  five 
to  ten  per  cent,  solution  of  gelatin,  to  which  one  part  of  bi- 
chromate of  potash  has  been  added  in  solution  for  every  ^yq 
of  gelatin,  and  then  exposing  it  to  sunlight,  or  diffused  day- 
light—Id Cj  December  15, 1876, 1660. 

DYEING  FABCHMENT  PAPEB  WITH   AKIUNE   C0L0B8. 

So-called  vegetable  parchment  can,  like  silk  and  wool,  be 
combined  directly  with  aniline  dye-stuffs  without  a  mor- 
dant, and  in  thie  way  a  very  durable  material,  of  a  variety 
of  colors,  may  be  prepared,  suitable  for  book-bindings,  fancy 
boxes,  cases,  etc. — 6  C7,  XXXII.,  1876, 266. 

DISCHABGING  ANILINE   BLACK   FBOH   FABBICS. 

In  order  to  discharge  black  from  fabrics  dyed  with  ani- 
line black,  Witz  treats  the  portion  with  an  acidified  solution 
of  permanganate  of  potash,  whereby  peroxide  of  manganese 
is  precipitated  in  the  fibres.  A  solution  of  oxalic  acid  is  then 
used,  which  removes  the  peroxide,  and  leaves  the  parts  of  the 
cloth  acted  on  perfectly  white.  It  is  suggested  that  a  solu- 
tion of  the  permanganate,  thickened  with  infusonal  earth, 
could  be  printed  on  fabrics,  and  thus  disohai*ge  white  figures 
ou  an  aniline-black  ground. — 6  C^  January  21, 1876, 29. 


ABTIFICIAL  TJLTBAMABINB  INDUSTBY. 

The  total  production  of  artificial  ultramarine  during  the 
year  1874  was  160,000  cwt,  of  the  value  of  $3,000,000.  The 
manufacture  is  chiefly  confined  to  Germany  and  France,  the 
former  country  exporting  annually  about  60,000  owt.  In 
addition  to  the  greenish -blue,  pure  blue,  and  violet-blue 
shades,  a  violet  ultramarine  was  among  the  exhibits  of  the 
Vienna  Exposition.    The  composition  and  mode  of  prepara- 

X2 
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tion  of  this  new  product  are  as  yet  unknown. — Manuf.  He- 
view,  VnL,  18.  

PSOHIBinON   OF  ABTiriCIAL  ALIZARDfS  IN  BU8SIA. 

By  a  recently  issued  Imperial  Ukase,  the  importation  of 
artificial  alizarine  into  the  Russian  Empire  is  prohibited. 
The  purpose  of  this  prohibition  is  said  to  be  the  protection 
of  the  cultivators  of  the  Russian  madder  (marena),  who  for 
the  last  twenty  years  have  been  extensively  engaged  in  its 
culture  in  the  province  of  Daghestan.  A  few  yeara  ago  the 
value  of  the  crop  was  estimated  to  have  an  annual  value  of 
three  millions  of  rubles,  but  it  has  now  greatly  fallen  oC 
The  aniline  colors  are,  curiously  enough,  included  under  the 
prohibition — with  the  single  exception  of  crystallised  ma- 
genta— which  is  the  one  most  extensively  contaminated 
with  arsenic. — Manxif.  Review,  VIIL,  18. 

GOLDEN-OUTS  ON  CLOTH. 

For  two  pieces  of  cloth — sixty-one  pounds — dissolve  four 
pounds  of  alum  and  two  pounds  of  purified  argol  in  a  de- 
coction of  thiity  pounds  of  fustic  ;  add  four  pounds  of  tur- 
meric and  two  pounds  of  orchil,  turn  the  fabric  in,  boil  for 
an  hour,  and  then  bring  to  the  desired  shade  with  sulphate 
of  indigo,  and  farther  boiling. — ^23  (7,  Augtut  27, 1875, 631. 

DTSING  SfLK« 

The  following  processes  are  recommended  by  Reimann's 
Fdrber-Zeiiung  for  dyeing  silk.  First  remove  the  gum,  ex- 
cept from  tram,  best  by  moving  the  silk  about,  suspended  on 
sticks,  in  a  bath  heated  to  boiling,  containing  one  quarter  of 
a  pound  of  soap  for  each  pound  of  silk;  allow  it  to  remain  in 
this  for  twenty  minutes,  and  repeat  the  operation  in  a  bath 
containing  one  fifth  of  a  pound  of  soap  for  each  pound  of 
silk.  Tram  must  retain  its  gum,  in  order  that  the  fabrics 
made  with  it  may  have  the  necessary  stiffness  and  body ;  to 
prepare  it  for  dyeing,  place  it,  until  its  yellow  color  disap- 
pears, in  a  bath,  at  a  temperature  of  212%  prepared  by  mix- 
ing equal  parts  of  sulphuric,  hydrochloric,  and  nitric  acids, 
and  adding  water  enough  to  bring  it  up  to  30^  Baum6. 
For  light  shades  then  wash  and  bleach  it ;  for  dark  shades 
the  bleaching  is  unnecessary.     Treat  subsequently  in  the 
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game  -manner  as  nngnmrned  eiik.  In  dyeing  brown,  place 
the  silk,  before  nngumming  it,  in  a  tin  composition  of  82^ 
Baum6,  rinse  it,  on  removal  from  this,  three  times,  nngum 
it,  and  dye  in  a  fresh  bath  of  alum,  indigo  carmine,  fastic,  and 
logwood,  according  to  the  shade  desired. — 24  (7,  XXXTII., 
1875, 260.  

BBAUTIFUL  BLACK  FOS  STRAW  HATS,  BTC. 

The  following  process,  which  is  said  to  afford  a  beautiful 
and  durable  black  on  straw  hats,  can  be  readily  applied, 
if  desired,  with  but  little  trouble  or  loss  of  time  by  cloth 
dyers :  The  hats  are  first  placed  for  several  houra  in  a  mod- 
erately stroi\g  soda  or  lye  bath,  and,  after  rinsing  from  it, 
are  steeped  overnight  in  an  old  sumac  or  gall  bath.  On 
removal  from  this,  they  are  allowed  to  drain  off  well,  and 
placed  for  two  or  three  houra  in  a  pyrolignate  of  iron  bath. 
They  are  then  exposed  to  the  air  for  some  time,  when  they 
almost  blacken,  and  rinsed,  and  dyed  up  lukewarm  with  log- 
wood, and  drawn  through  a  weak  solution  of  glue,  and  dried 
and  brushed.— 5  (7,  XXXES.,  1875, 312. 

DYEING  BLACK  WITH  CBRIUM  SALTS. 

Professor  Bdttger  calls  the  attention  of  the  Physical  So- 
ciety of  Frankfort  to  the  recent  introduction  of  the  bisul- 
phate  of  cerium  in  dyeing,  especially  to  the  production  with 
it,  in  connection  with  chloride  of  aniline,  of  an  intense  deep 
black  on  cotton  yarns  and  fabrics.  He  found  that  by  dip- 
ping the  yam  several  times,  alternately,  in  a  solution  of  chlo- 
ride of  aniline,  slightly  acidified  with  hydrochloric  acid,  and 
in  a  solution  of  bisulphate  of  cerium,  and  finally  in  a  solu- 
tion of  bichromate  of  potash,  it  acquired  a  remarkably  beau- 
tiful black  color.— 6  6',  XXXVII,  1875,  295. 

NEW  BLACK  FOB  WOOU 

Wool  dyed  black  according  to  the  following  recipe,  it  is 
said,  does  not  rub  off  in  the  least,  while  the  fibres  remain 
loose  and  open,  and  it  has  a  desirable  reddish  cast.  Boil  the 
thoroughly  washed  wool  well  for  an  hour  and  a  half  in  a 
bath  composed,  for  one  hundred  pounds  of  wool,  of  two  and 
a  half  pounds  of  chromate  of  potash,  two  and  a  half  pounds 
of  alum,  one  half  pound  of  blue  vitriol,  and  two  pounds  of 
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commercial  sulphuric  acid,  and  dye  it,  without  rinaiug  in 
fresh  water,  with  twenty  pounds  of  logwood  and  twenty 
pounds  of  Brazil-wood.  It  is  advantageous  for  the  color  to 
allow  the  wool  to  remain  in  the  mordant  for  twelve  hours.— 
5  (7,  XXXII.,  1876,  266.       

XYLINDEIN,  A  NEW  DYE-STUFF. 

The  name  xylindein  has  been  given  to  a  green  dye-stof, 
examined  by  Fordos  and  Rommier,  which  results  as  a  pa- 
thological effect  of  I^essiza  agniginoaa  in  dyeing  wood  of  tbe 
beech,  oak,  and  birch,  often  to  such  an  extent  as  to  impart  a 
dark  blue-green  appearance  to  large  blocks.  This  coloring 
matter  has  been  extracted  from  the  green-colored  wood,  by 
Liebermann,  with  carbolic  acid,  and  has  been  precipitated 
from  the  dark -green  solution  in  dark -green  flakes,  by  the 
addition  of  alcohol  or  ether.  By  recrystallization  from  the 
solution  in  carbolic  acid  it  was  obtained  in  small  four-sided 
crystals,  of  a  high  coppery  lustre.  These  are  insoluble  in 
most  solvents,  except  in  concentrated  sulphuric  acid,  with 
a  grass-green  color,  and  in  carbolic  acid  and  aniline,  with 
a  beautiful  dark-green  color.  No  formula  can  as  yet  be 
given  for  it.— 1  (7,  IV.,  1876, 64. 

BOSIN,  ▲  NEW  FLUORESCENT  DYE-STUFF. 

A  new  dye-stuff  has  been  introduced  into  the  market  an* 
der  the  name  of  eomi^  by  a  German  company.  It  is  charac- 
terized, in  solution  or  upon  silk,  by  a  beautiful  fluorescence, 
combining  in  a  most  decided  manner  beautiful  rose  and  red- 
dish-brown tints.  It  consists  of  glistening  greenish  scales, 
readily  soluble  in  water,  and  of  an  alkaline  compound  of  a 
yellow  dye-stuff,  preoipitable  by  acids.  It  seems  related  to 
the  Bavarian  phthalic  acid  dye-stuffs.  Meister,  of  Zurich, 
employs  it  instead  of  litmus  in  the  rapid  titration  of  alkalies, 
since  the  disappearance  of  its  beautiful  rose  color,  upon  acidi- 
fication, is  much  more  marked  and  sudden  than  the  change 
of  the  blue  of  litmus. — 8  C^  January  7, 1875, 11. 

A  NEW  ANILINE   BED. 

Dr.  Isidor  Walz  has  called  attention  to  the  discovery  of  a 
new  coal-tar  color  which  promises  to  become  of  importance. 
It  yields  shades  exactly  like  those  of  cochineal,  and  almost 
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as  fast.  A  sanaple  of  wool  dyed  with  it  was  scarcely  affect- 
ed by  a  week's  exposure  to  the  sao.  The  discoverer  is  a 
New  York  chemist. — Manvf.  Xeview^  iV^  Y. 

GB0B6INE,  ▲  NBW  YELLOW  DTB. 

A  new  yellow  dye  has  been  named  Georgine,  by  Singer, 
of  Tournay.  It  is  said  to  be  easily  fixed  upon  all  kinds  of 
fibres,  needing  no  mordant  with  silk  and  wool,  but  with 
cotton  requiring  previous  treatment  with  alum,  or  passage 
through  a  cold  or  lukewarm  sumac  bath.  For  printing  upon 
wool,  cotton,  or  half- wool,  it  is  thickened  with  gum  water.  It 
may  also  be  employed  to  bring  out  the  colors  of  turmeric, 
fustic,  and  picric  acid,  and  affords  mixed  colors  of  remark- 
able purity,  with  other  dye-stufiB. — 26  (7,  XL,  14. 

BABYTA-GBEBN. 

Bdttger  recommends  the  following  mode  for  the  prepara- 
tion of  baryta-green :  Add  gradually  two  parts  of  finely 
sifted  peroxide  of  manganese  to  a  mixture  of  two  parts  of 
caustic  potash  and  one  part  of  chlorate  of  potash  in  a  state 
of  fusion,  and  finally  heat  the  mass  to  a  low  red  heat.  Al- 
low it  to  cool,  powder  it,  pour  cold  water  over  it,  filter,  and 
add  to  the  green  filtrate,  in  the  cold,  a  solution  of  nitrate  of 
baryta.  Wash  well  with  water  the  beautiful  violet  neutral 
manganate  of  baryta  that  separates,  and  when  dry  mix  with 
it  from  one  half  to  one  part  of  hydrate  of  baryta,  and  heat 
the  mixture  at  a  low  red  heat,  in  a  rather  shallow  brass  or 
copper  vessel,  with  continued  stirring,  until  the  contents, 
upon  cooling,  manifest  a  pure  green  color.  Finally,  pulver- 
ize it  thoroughly,  and  treat  repeatedly  with  cold  water,  in 
order  to  remove  any  hydrate  of  baryta  present.  —  20  A, 
March  27, 838.  

DTBIKG  COTTON  PUBE  BLUE. 

The  following  is  suggested  by  B&ttger  for  dyeing  cotton 
a  pure  blue.  Heat  a  mixture  of  137  grains  of  Paris  blue, 
137  grains  of  tartaric  acid,  one  half  a  fluid  ounce  of  ammonia 
water,  and  two  and  a  half  fluid  ounces  of  water,  and  filter, 
after  cooling.  Add  to  the  deep  blue  filtrate  a  solution  of 
caustic  soda  until  it  is  decolorized,  and  after  some  time  as- 
sumes a  light  yellow  tint.    Impregnate  the  cotton  with  this 
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solution,  and  pass  it  (best  after  allowing  it  to  dry)  through 
a  warm,  very  dilate  solution  of  sulphuric  acid,  and  it  will 
immediately  assume  a  beautiful  blue  color,  and  needs  only 
to  be  washed  in  water.  The  sulphuric  acid  may  be  so  di- 
luted that  it  has  scarcely  a  perceptible  sour  taste. — 5  C,XL., 
32.  

FIXING  PRUSSIAN  BLUB   ON  FABBIOS. 

Scheurer,  of  Berlin,  recommends  for  a  dark  shade  fifty  parts 
of  tartaric  acid,  one  hundred  and  ninety  parts  of  ammonia, 
one  hundred  and  ten  parts  of  dry  powdered  Prussian  blue, 
and  one  hundred  and  fifty  parts  of  water,  with  the  employ- 
ment of  a  gentle  heat  to  hasten  solution.  In  dyeing,  the 
material  is  passed  through  this  solution,  and  then,  after  dry- 
ing, through  an  acid.  For  printing,  an  equal  weight  of 
thick  tragacanth  water  is  added  to  it,  and  the  material,  after 
printing  and  drying,  is  also  passed  through  an  acid.  After 
the  dyeing,  or  printing,  a  very  deep  violet  color  develops 
in  drying,  which  immediately  changes  to  blue  on  contact 
with  the  acid,  and  is  almost  completely  fixed,  remarkably 
little  being  lost  in  washing. — 25  (7,  XXIV.,  7. 

FORMATION  OF  PURPUUNB  FBOK   ATJZAKTNB. 

Lalande  has  succeeded  in  preparing  purpurine  from  aliza- 
rine, which  was  perfectly  free  from  the  latter,  after  treating 
it  with  oxidizing  agents  under  different  conditions.  One 
part  of  dry  pulverized  alizarine,  and  one  of  dry  arsenic  acid, 
or  of  peroxide  of  manganese,  were  added  to  eight  to  ten 
parts  of  concentrated  sulphuric  acid,  and  the  temperature 
was  gradually  raised  to  302''  to  320°,  until  a  drop  of  the 
mixture  placed  in  slightly  alkaline  water  produced  the  red 
coloration  of  purpurine.  The  mass  was  then  treated  with  a 
large  quantity  of  water  and  the  precipitate  washed  with  cold 
water,  dissolved  in  a  sufficient  quantity  of  a  saturated  solu- 
tion of  alum,  and  re-precipitated  by  an  acid.  It  was  com- 
pletely purified  by  treatment  with  alum  again  and  crystalli- 
zation out  of  superheated  water. — 6  (7,  XL.,  23. 

DOVB-COLOR  ON  HAW  WOOL. 

For  one  hundred  pounds  of  wool,  dissolve  two  pounds  of 
alum  and  one  pound  of  argol  in  a  hot  bath,  and  cool  to  158°; 
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and,  after  the  addition  of  a  decoction  of  two  pounds  of  log- 
wood and  five  ounces  of  indigo  carmine,  enter  the  wool,  and 
heat  to  boiling.— 23  (7,yiL,  631. 

YASNISH  F0&  BLACKBOABDS. 

The  following  is  the  recipe,  according  to  the  patent  of 
Formhals  (which  has  expired),  for  a  coating  for  blackboards : 
Alcohol,  95  per  cent,  65  parts,  or  alcohol,  90  per  cent.,  67 
parts ;  bleached  shellac,  8  parts ;  Paris  black,  8  parts ;  levi- 
gated pumice-stone,  4  parts ;  Paris  blue,  half  a  part ;  burnt 
umber,  4  parts ;  dryer,  8  parts.  The  pigments  and  pumice- 
stone  are  carefully  mixed  with  alcohol,  the  shellac  in  solution 
being  added  last. — 6  (7, 1875, 18. 

BENDBBING  OAK  WOOD  A.  BBAUTI7UL  OBANGE-YBLLOW. 

Melt  together,  with  continued  stirring,  one  pint  of  oil  of 
turpentine,  and  about  1200  grains  of  tallow,  and  300  of 
wax.  Rub  the  wood,  in  a  warm  room,  with  the  mixture 
until  a  dead  lustre  is  produced,  and  coat  it  an  hour  afterward 
with  thin  French  polish.  Greater  brilliancy  and  a  deeper 
tone  may  be  produced  by  an  additional  coat  of  polish. — 26 
C;  XL,  127.  

BBOWN  STAIN  FOB  OAK. 

Welger  recommends  the  following  as  affording  a  cheap 
coating  for  wood,  and  which  is  very  adherent,  even  when  ex- 
posed to  the  weather:  Brush  the  wood  with  a  solution  of 
persulphate  of  iron  of  2^  to  2^°  Baum6.  The  bluish-gray 
tint  it  acquires  on  drying  changes  to  an  agreeable  light-brown 
shade  with  linseed-oil  varnish.  A  solution  of  protosnlphate 
of  iron  will  answer  as  well  as  one  of  persulphate.  A  dark 
brown  shade  may  be  imparted  by  subsequent  coating  with  a 
half  per  cent  solution  of  permanganate  of  potash,  and  then 
with  linseed-oil.— 19  C,yiII.,  26. 

DBBP  WALNUT  STAIN  FOB  LIGHT  WOODS. 

The  employment  of  alkaline  manganates  for  staining  light 
woods  in  furniture  and  floors  a  beautiful,  uniform,  and  du- 
rable walnut  brown  is  highly  recommended  by  Yiedt.  The 
action  depends  upon  the  decomposition  of  the  salt  in  the 
pores  of  the  wood,  with  tlie  separation  in  them  of  very  finely 
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divided  brown  hydrated  peroxide  of  jnanganese.  In  prac- 
tice, addition  of  magnesium  sulphate  to  the  solution  hastens 
the  reaction.  The  process  may  be  conducted  as  follows: 
Dissolve  equal  parts  of  manganate  of  soda  and  crystallised 
Epsom  salt  in  twenty  to  thirty  times  the  amount  of  water,  at 
about  144°,  and  brush  the  planed  wood  with  the  solution. 
The  less  the  water  employed,  the  darker  the  stain,  and  the 
hotter  the  solution,  the  deeper  it  will  penetrate.  When 
thoroughly  dry,  and  after  the  operation  has  been  repeated, 
if  necessary,  the  furniture  is  smoothed  with  oil,  and  finally 
polished.  It  is  well  to  wash  it  carefully  with  hot  water  be- 
fore smoothing,  to  prevent  the  efflorescence  of  the  sulphate 
of  soda  formed.  For  floors  the  solution  may  be  employed 
boiling  hot,  and  if  the  stain  is  not  dark  enough,  a  second  ap- 
plication of  a  less  concentrated  solution  should  be  made. 
After  it  is  quite  dry,  it  should  be  varnished  with  a  perfectly 
colorless  oil  varnish.  On  account*of  the  depth  of  penetra- 
tion of  the  stain,  a  fresh  application  will  not  soon  be  required. 
—25  (7,  XLII.,  331.  

GOLD  YASKISU  FOR  METALS. 

Dr.  Kaylor  found  picric  acid  and  boracio  acid  in  a  gold 
varnish  for  metals,  which  afforded  a  very  bard  and  beautiful 
surface,  and  he  recommends  a  clear  solution  of  shellac,  with 
the  addition  of  picric  acid,  and  about  half  of  one  per  cenU 
of  boracic  acid,  as  giving  results  equally  good. — 8  C,  XIL, 
311.  

GILDING  LETTERS  AND  DESIGNS   ON   GLASS. 

According  to  Mdser,  the  glass,  after  being  thoroughly 
cleaned  with  powdered  chalk,  is  coated  uniformly,  by  means 
of  a  brush,  with  a  hot  solution  formed  by  soaking  seventy-five 
grains  of  gelatin  in  one  quart  of  water,  and  then  boiling  it. 
The  gold-leaf  is  next  laid  on  very  evenly,  an  operation  re- 
quiring some  practice.  After  this  coating  is  dry,  additional 
layers  of  gold-leaf  are  placed  on  it  by  means  of  the  gelatin 
solution.  False  leaf  may  also  be  used  for  the  purpose.  The 
less  uniform  and  heavy  the  leaf,  the  greater  the  number  of 
layers  required.  When  the  gilding  appears  perfectly  opaque, 
on  being  held  up  to  the  light,  and  has  become  quite  dry,  the 
letters  or  designs,  previonsly  traced  with  the  point  of  a  needle 
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if  desired,  are  painted,  reversed,  upon  it  with  black  japan. 
If  the  layer  of  gold  is  too  thin  the  varnish  may  be  visible 
through  it,  and  mar  the  effect.  When  the  varnish  is  thor- 
OQghly  dry,  the  excess  of  gilding  is  softened  with  water,  and 
washed  off,  while  the  designs  protected  by  it  remain,  and  ex- 
hibit a  very  fine  lustre,  if  the  manipulation  has  been  careful. 
Usually  the  whole  glass  is  then  blacked  up  with  a  dark  oil- 
color,  which  renders  the  letters  more  distinct,  protects  them, 
and  reduces  the  disturbing  effect  of  reflection. — 14  C7,  CCXVL, 
184.  

PUBIFICATION   OF  FIXSD  VSOSTABLS   OIUS. 

Fixed  vegetable  oils  are  purified  much  more  perfectly  and 
cheaply  than  usual  by  a  process  practiced  in  England,  in 
which  the  agitation  of  the  oil,  during  purification,  is  accom- 
plished by  a  current  of  air  forced  into  it  through  a  system 
of  perforated  tubes  entering  the  bottom  of  the  vessel,  instead 
of  by  means  of  revolving  paddles.  The  sulphuric  acid  is 
added  to  the  oil,  as  usual,  cautiously  during  the  agitation, 
and  on  account  of  its  more  thorough  contact  with  the  oil 
effected  by  this  method,  the  carbonization  of  the  albuminous 
and  other  impurities  is  more  complete.  The  acid  is  removed 
from  the  purified  oil,  as  usual,  and  any  residue  of  water  by 
means  of  steam  heat. — 5  C^  XL.,  396. 

OIL-PAINT  FOR  FLOOBS. 

None  but  earth-colora  should  be  used  in  painting  floors, 
and  the  rapid  wearing  off  of  a  coating  of  oil-paint  on  a  floor 
is  a  sure  indication  that  white-lead  has  been  mixed  with  the 
paint.  This  is  generally  the  case,  since  it  causes  the  paint 
to  cover  better  and  spread  easier.  Even  the  employment  of 
a  varnish  that  has  been  boiled  with  litharge  should  be  avoid- 
ed, and  one  boiled  with  borate  of  manganese  preferred.  It 
is  also  very  important  that  the  first  coating  should  be  per 
fectly  dry  before  a  second  is  laid  on. — 5  (7,  XL.,  23. 

PALMIBRI'S   DBAGOMETSB. 

Professor  Palmieri  has  constructed  an  instrument  which 
he  calls  a  *^  dragometer."  It  is  intended  to  determine  the 
character  of  oils  and  textures  by  means  of  electricity.  Among 
the  properties  claimed  for  it  are :  1.  It  will  show  the  quality 
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of  olive-oil.  2.  It  will  di^tiogaiRh  olive-oil  from  seed-oil.  3. 
It  will  indicate  whether  olive-oil,  although  of  the  best  ap- 
pearance, has  been  mixed  with  seed-oil.  4.  It  will  show  the 
quality  of  seed-oils.  5.  Finally,  it  will  indicate  the  presence 
of  cotton  in  silken  or  woolen  textures.— 12  A^  Sept,  9, 427. 

UTILIZATION  OF  THS  8UDB  FBOK  THS  WASHING  OF  WOOU 

In  nothing  has  the  advance  of  practical  science  been  more 
clearly  evidenced  than  in  the  extent  to  which  substances 
formerly  wasted  and  lost  are  now  reclaimed  and  made  to 
constitute  an  important  element  in  the  profits  of  the  manu- 
facturer. One  of  these  applications  consists  in  the  recovery 
of  the  soap-suds  from  the  washings  of  wool  in  woolen  facto- 
ries. These  were  formerly  allowed  to  run  down  the  sewers 
and  into  the  streams,  to  the  great  pollution  of  the  latter; 
but  in  Bradford,  England,  they  are  now  run  from  the  wash- 
ing-bowls into  vats,  and  there  treated  with  sulphuric  acid. 
The  fats  rise  to  the  surface  in  a  mass  of  grease  a  foot  or  more 
in  thickness,  which  is  carefully  collected  and  treated  in  vari- 
ous ways,  mostly  by  distillation.  The  products  are  grease, 
used  for  lubricating  the  cogs  of  driving-wheels  in  the  mills ; 
oleic  acid,  which  is  worth  about  $160  per  ton,  and  used  as  a 
substitute  for  olive-oil ;  stearin,  worth  $400  per  ton,  etc.  It 
is  said  that  some  large  mill-ownera  are  now  paid  from  #2500  i 
to  $5000  a  year  for  these  suds,  which  a  few  years  ago  were  j 
allowed  to  run  to  waste. — 18  -4,  XXL,  8, 

STBSL  BRUSHES  FOB  CLEAKIN6  IBON  CA8TIN6S. 

The  removal  of  sand,  etc.,  adhering  from  the  moulds  to  iron 
castings,  generally  accomplished  by  filing,  is  said  to  be  effect- 
ed far  better  by  means  of  steel  brushes,  placed  in  the  market 
by  Berthold,  of  Dresden.  They  are  made  of  thin  strips  of 
steel,  in  the  form  of  ordinary  scrubbers,  and  also  in  that  of 
whitewash  brushes,  and  are  reported  to  remain  sharp  for  a 
long  time,  and  to  be  far  more  convenient  in  use  than  the  file. 
—9  (7,  XIIL,  106.  

APPARATINB,  A  SITBSITrUTB  FOB  GUM,  6TABCH,  BTC 

Gerard  has  introduced  a  substitute  for  gum,  starch,  gela- 
tin, etc.,  for  finishing  all  kinds  of  fabrics  of  cotton,  wool,  or 
silk,  and  also  for  thickening  in  calico-printing,  which  he  names 
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appai*atina  It  is  eaid  to  afford  very  superior  effects,  and  to 
impart  a  hitherto  unattainable  velvety  surface,  and  to  render 
transparent  articles  as  stiff  as  metallic  foil  It  is  prepared 
by  stirring  vigorously  16  parts  of  potato  starch  into  76  parts 
of  water,  and  then  adding,  with  continued  stirring,  8  parts 
of  potash  or  soda  lye  of  25^  After  a  few  minutes  the  liquid 
clears  up  and  forms  a  gelatinous  mass,  which  is  well  beaten 
up,  the  quality  of  the  apparatine  being  dependent  on  the 
amount  of  beating.  It  simply  dries  in  the  air  without  de- 
composition or  spoiling,  and  without  acquiring  any  odor, 
and  may  be  formed  into  thin,  transparent,  colorless  sheets  re- 
sembling horn,  but  more  flexible.-^ld  C7,  May  1, 1875, 576. 

GLAQIFTINQ  AH  ALCOHOUO  SOLUTION  OF  SUBLLA.C. 

Peltz  found  that  after  shaking  thoroughly  one  part  of 
petroleum  naphtha  with  three  parts  of  an  alcoholic  solution 
of  shellac,  the  liquid  separated,  on  standing  a  few  minutes, 
into  an  upper  layer  of  naphtha  containing  the  wax  in  the 
shellac,  and  a  lower  one  of  clear  solution  of  shellac  with  but 
little  adhering  naphtha.  With  a  solution  of  shellac  in  ninety- 
five  per  cent,  alcohol  the  two  layero  will  form,  as  above, 
only  after  the  addition  of  water,  so  that  alcohol  belowninety 
per  cent,  is  preferable  to  one  above  it  for  dissolving  the 
shellac  A  solution,  clarified  as  above,  however,  leaves  a 
more  brittle  and  less  adhesive  film  on  evaporation.  This  de- 
fect may  be  remedied  by  the  addition  of  one  to  three  per 
cent,  of  Venetian  turpentine.  Benzine  may  be  substituted 
for  the  petroleum  naphtha  with  like  results. — 3  B^  March  11, 
869.  

USES  OF  aSLATINOUS  HTDBATED  PHOSPHATS   OF  UME. 

Dr.  Sacc  has  published  a  memoir  upon  the  industrial  appli- 
cations of  gelatinous  hydrated  phosphate  of  lime,  which,  ac- 
cording to  his  account,  precipitates  coloring  matter,  such  as 
a  decoction  of  powdered  cochineal,  in  the  condition  of  a  lac ; 
as  also  the  metallic  oxides — among  others  that  of  copper. 
Its  affinity  for  coloring  matter  is,  if  any  thing,  even  greater 
than  that  of  albumen,  which  it  can  readily  replace  in  various 
fabrics.  For  this  preparation  it  is  only  necessary  to  intro- 
duce the  tissue  in  a  solution  of  phosphate  of  lime  and  a  more 
or  less  dilute  hydrochloric  acid;  then  to  wring  out  the  cloths 
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and  place  them  in  an  alkaline  color  bath.— 3  B^  XXXYL, 
374.  

schweitzeb's  solvent  fob  cellulose. 

Professor  C.  Neubauer  recommends  the  following  method 
for  obtaining  the  well-known  cupro-ammouium  solution  for 
technical  use.  He  prepares  an  oxide  of  copper  by  the  precip- 
itation of  sulphate  of  copper  solution  with  caustic  soda,  in 
presence  of  sal  ammoniac.  The  resulting  precipitate  is  thor- 
oughly washed  with  water,  first  by  decantation  and  then  upon 
a  filter,  after  which  it  is  preserved  under  water.  To  prepare 
the  cupro-ammonium  solution  the  oxide  above  referred  to, 
afler  thorough  agitation  with  the  water,  is  slowly  added  to 
a  quantity  of  ammonia  contained  in  another  vessel.  The  ad- 
dition of  oxide  is  to  be  continued  so  long  as  the  same  is  dis- 
solved by  the  ammonia.  The  resulting  deep-blue  colored 
solution  dissolves  cotton«wool  at  once,  and  in  considerable 
quantity. — Dreaenius^  2kU.filr  Anal,  Chem.^  XIV.,  195. 

OLEIC  ACID  AS  A  SOLVENT  AND  TEST  FOB  GUM  COPAL. 

A  very  small  quantity  of  oleic  acid  dropped  upon  a  sample 
of  gum  copal,  and  but  gently  warmed,  will  dissolve  that  gum 
completely.  It  is  also  an  excellent  reagent  for  distinguish- 
ing true  amber  from  its  imitation  in  copal.  —  9  C,  XIIL, 
26.  

ADULTEBATION   OF  BEESWAX  WITH  PABAFFIN. 

To  detect  this  very  common  form  of  adulteration,  Miller 
recommends  that  a  small  quantity  of  the  suspected  substance 
be  tested  to  about  325°  Fahr.  with  concentrated  sulphuric 
acid,  and  upon  cooling,  the  parafiin,  if  it  be  present,  will  be 
found  upon  the  surface  of  the  mixture. — FreaeniwP  ZeiU  fiir 
Anal  Chenuy  XIV.,  200.     

BLEACHED  ISINGLASS. 

On  account  of  the  preference  shown  by  consumera  gener- 
ally for  thin  white  isinglass,  the  inferior  dark  and  bloody 
samples  are  bleached  chemically  at  St.  Petereburg,  and  sold  as 
of  firat  quality, although  they  have  naturally  a  yellowish  cast. 
According  to  Kattus,  it  has  been  established  by  experience 
that  the  bleaching  impairs  its  adhesiveness  and  clarifying 
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power;  and  since  the  bleaching  agent  is  never  entirely  re- 
moved, it  may  also  very  easily  affect  wine  injuriously  when 
used  for  clarifying  it,  and  it  may  prove  even  more  objection- 
able for  medicinal  and  culinary  purposes,  although  preferred 
to  the  natural  isinglass  on  account  of  its  color.  Besides, 
only  bleached  isinglass  can  be  adulterated  with  gelatin,  and 
recently  an  impura  article  of  this  kind  has  been  largely  man- 
ufactured, which  can  scarcely  be  distinguished  from  the 
bleached  and  but  slightly  opalescent  genuine  article,  while 
the  Astrachan  isinglass,  even  when  soiled  or  dark  and  bloody, 
is  fully  as  effective  as  the  bleached.  The  chief  characteristics 
of  the  genuine  article  are  its  freshness  of  appearance  and  pe- 
culiar opalescence. — 5  (7,  XL.,  214. 

BLEACHING  SPONOSS. 

Sponges  are  said  to  be  bleached  by  the  following  process, 
without  the  emission  of  injurious  or  unpleasant  gases:  They 
are  first  covered  with  hydrochloric  acid,  for  the  removal  of 
calcareous  matter,  and,  after  being  washed  with  water,  are 
immersed  for  five  or  ten  minutes  in  a  solution  of  one  part  of 
potassium  or  sodium  permanganate  to  forty-five  of  water,  in 
which  they  acquire  a  dark-brown  color,  which  disappears  on 
immersing  them  for  one  or  two  minutes  in  a  solution  of  one 
part  of  oxalic  acid  in  fifty  parts  of  water,  with  the  addition 
of  a  little  sulphuric  acid.  They  are  then  thoroughly  washed 
with  water.  The  brown  color  acquired  may  also  be  removed 
without  injury  by  repeated  immersions  for  several  minutes 
in  very  dilute  sulphuric  acid. — 13  (7,  November  1, 1867. 

UTIUZATIOX   Oir  CHBOME-ALUM. 

Although  the  chrome-alum  occurring  as  a  refuse  product 
in  the  manufacture  of  certain  coal-tar  colors  is  reconverted  in 
some  cases,  by  Strohmeycr's  process,  into  bichromate,  in  many 
cases  it  is  entirely  disregarded,  owing  to  the  tedionsness  and 
expensiveness  of  that  method.  A  new  way  has  recently  been 
devised,  which,  it  is  claimed,  does  not  require  evaporation  of 
the  original  refuse  liquid,  permits  the  almost  complete  re- 
covery of  the  agent  employed,  and  furnishes  a  liquid  ready 
for  immediate  use.  The  product  is  said  to  amount  to  twenty- 
three  and  a  half  per  cent,  of  the  chrome-alum,  so  that  the 
process  may  even  be  found  profitable,  aside  from  its  use  in 
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connection  with  the  manu&cture  of  aniline  and  alisarine.— 
8  C,  XIL,  254.  

MODIFICATIONS  OF  CHBOMB*ALUH. 

Oernez  states,  as  the  resnlt  of  experiments,  that  solutions 
of  chrome-alum  which  have  been  converted  into  the  green 
modification  by  heating  to  212^  never  crystallize,  even  if 
supersaturated,  if  care  is  taken  that  not  a  trace  of  violet 
chrome-alum  or  any  other  alum  is  present,  and  also  that  they 
retain  their  green  color,  and  it  is  never  assumed  by  solutions 
prepared  cold.  Upon  slow  evaporation  a  green  transparent 
mass  is  left,  which  gradually  fills  with  cracks.  If,  however, 
a  fragment  of  crystallized  chrome-alum,  or  other  alum,  is  in- 
troduced into  the  above  solution,  crystallization  instantly  be- 
gins, and  gradually  violet  chrome-alum  crystallizes  out. — 15 
(7,  XXX.,  48.  

BEMOYIKG  YBGETABLB  B17B8TANCBS  FBOM  WOOL. 

Messra.  Barral  and  Salvetat,  in  a  memorial  presented  to  the 
Academy  of  Sciences  of  Paris,  refer  to  the  fact  that  a  large 
proportion  of  the  wool  imported  from  Australia  and  South 
America  contains  a  greater  or  less  percentage  of  vegetable 
matter  mixed  with  it,  which,  of  course,  is  injurious  to  its 
quality,  and  which  usually  resists  the  mechanical  means  of 
separation.  An  important  problem,  therefore,  has  been  the 
destruction  and  elimination  of  the  vegetable  fibre  by  agen- 
cies that  do  not  affect  the  wool.  In  summing  np  the  results 
of  their  experiments,  and  considering  those  of  others  work- 
ing in  the  same  field,  Barral  and  Salvetat  remark  that  the 
cellulose  and  woody  fibre  can  be  decomposed  under  the 
action  of  several  chemical  agents,  provided  that  the  tissue, 
dried  in  the  air  after  soaking,  is  then  raised  in  a  stove  to  a 
temperature  of  about  360°  Fahr.  These  agencies  are  snl- 
phuric  acid,  hydrochlorate  of  alumina,  hydrochloric  acid,  ni- 
trio  acid,  chlorides  of  zinc,  of  iron,  of  tin,  and  of  copper;  ni- 
trates of  copper,  of  magnesia,  and  of  iron ;  sulphates  of  tin 
and  of  alumina,  etc.  

PROCBSS  FOB  COVBBIKG  COTTON  WITH  8U£« 

A  patent  for  effecting  this  object  has  been  granted  to  A. 
Mailer,  the  details  of  which  are  stated  as  follows;  He  makes 
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a  solotion  of  silk  in  bydroohlorio  acid  (or  ammoniacal  Bolation 
of  nickel  or  copper).  The  solution  is  filtered  through  sand, 
diluted  until  it  begins  to  cloud,  and  the  cotton  (previously 
mordanted)  is  immersed  in  it  for  two  or  three  minutes,  then 
removed  and  washed.  In  this  manner  a  silk-coated  cotton 
fabric  is  produced.  

NEW   MSTHOD  OF  FULLING  WOOLBN   GOODS. 

The  following  method,  employed  in  Elbenf,  is  said  to  re- 
quire but  a  few  hours,  aud  to  leave  the  wool  very  soft,  while 
it  does  not  attack  the  color.  It  consists  in  simply  replacing 
the  fuller's  earth  by  suint.  The  latter  is  obtained  as  follows : 
A  wooden  vessel  is  filled  with  raw,  unsecured  wool,  on  which 
water  is  pumped  from  another  vessel,  and  allowed  to  remain 
upon  it  three  hours.  It  is  then  all  pumped  back  into  the 
second  vessel,  and  again  over  the  wool  in  the  first  vessel,  and 
allowed  to  remain  on  it  two  houro.  The  operation  is  re- 
peated several  times,  according  to  the  quantity  of  suint  in 
the  wool,  and  the  latter  is  then  removed  and  thoroughly 
freed  from  water,  and  a  fresh  portion  of  wool  introduced  and 
treated  in  a  similar  manner,  until  the  water  is  sufficiently 
saturated  with  suint,  when  it  is  drawn  off  and  preserved  for 
use.  The  cloth  fulled  with  the  necessary  quantity  of  this 
liquid,  in  the  machine,  and  then  thoroughly  washed,  is  said  to 
be  found  perfect.  

THE  HAIR  OF  SQCIBBELS'  TAILS  FOB  BBUSHBS. 

A  useful  hint  in  regard  to  the  utilization  of  squirrels'  tails 
was  contained  in  the  Chicago  Fieid^  in  the  form  of  an  ex- 
tract of  a  letter  written  by  Mills  Brothers,  manufacturers  of 
brushes,  in  Brooklyn,  N.  Y.,  to  The  Commercial  of  California. 
They  state  a  fact  which  is  perhaps  known  to  few  of  our  read- 
ers, that  the  so-called  camels'-hair  brushes  are  made  from  the 
hair  of  the  tails  of  squirrels,  the  demand  for  which  is  increasing 
very  rapidly.  It  is  a  question,  however,  whether  the  tails  of 
the  California  squirrels — animals  extremely  destructive  to  the 
crops  in  California — will  answer  the  purpose,  as  they  are  not 
trae  squirrels,  but  a  spermaphile,  or  ground  squirrel.  The 
hairs  on  the  tail  of  this  animal,  although  long,  are  coarser 
than  those  of  the  tree  squirrel,  and  probably  less  desirable. 
There  would,  however,  be  no  difficulty  in  obtaining  a  suffi* 
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cieDt  supply  of  the  tree  Bquirrels,  snch  as  the  red,  the  gray, 
the  fox  gqairre],  etc.,  throughout  the  various  parts  of  the 
country,  to  meet  a  very  large  demand. —  Chicago  Field. 

NUMBESING  SILK  THREAD  AND   FABRICS. 

The  system  of  numbering  yarns  by  giving  the  number  of 
meters  in  a  gramme,  agreed  upon  by  the  International  Con- 
gress assembled  at  Vienna  during  the  Exposition,  is  not  sat- 
isfactory for  silk  threads,  which  are  not,  properly  speaking, 
spun,  but  result  rather  from  the  simple  combination  of  threads 
already  formed.  While  the  numbers  of  spun  yam  may  there- 
fore be  accurately  expressed  by  the  differences  in  length  of  a 
given  weight  of  yarn,  unvarying  practice  indicates  that,  for 
silk,  it  is  preferable  to  employ  the  variations  in  weight  of  a 
given  length  of  yarn,  although  the  numbering  on  this  plan 
begins  with  the  finest  instead  of  with  the  coarsest  threads,  as 
in  the  former  case.  Besides,  the  numbers  for  silk  on  the  new 
plan  would  be  inconveniently  large.  The  original  basis  for 
the  numeration  of  silk  was  the  number  of  deniers  (twenty- 
fourths  of  the  old  French  pound)  in  9600  ells;  and  afterward, 
on  account  of  convenience  and  economy  of  time,  the  number 
of  grains  (twenty-foniths  of  a  denier)  in  400  ells,  the  name 
denier  being  retained ;  but  it  was  found  to  vary  greatly  in 
different  countries  on  account  of  the  difference  in  the  value 
of  the  grain;  and  even  after  changes  in  1856  in  France  and 
Italy,  the  basis  in  France  was  500  meters  and  0.05311 
gramme;  in  Italy  and  Switzerland,  450  meters  and  0.050 
gramme;  and  in  Germany  476  metei*s  and  0.05336  gramme. 
A  basis  of  500  meters  and  one  half  of  a  decigramme,  sug- 
gested by  the  Obamber  of  Commerce  of  Crefield  in  1874, 
was  pi^esented  to  the  Congress  at  Brussels.  While  the  ex- 
ceptional character  of  silk  in  a  system  of  numbering  was 
i-ecognized  by  that  body,  a  desire  was  manifested  to  render 
the  metrical  character  of  its  basis  more  apparent,  and  to  give 
it  a  simpler  relation  to  that  of  the  others  by.  making  the 
units  1000  meters  and  one  decigramme,  in  which  case  No.  1 
of  silk  would  correspond  to  100,000,  and  No.  20  to  1000  of 
the  other  system.  To  this  it  was  objected  that,  however  de- 
sirable such  a  basis  might  seem  theoretically,  it  was  question- 
able on  practicable  grounds;  since,  from  the  nature  of  silk, 
it  is  impossible  to  produce  threads  of  as  great  uniformity  as 


M.  TEQHNOLOGT.  605 

Spun  ones,  differences  as  high  as  thirty-five  per  cent.,  and  even 
higher,  having  been  determined  in  a  single  thread  of  Asiatic 
silk,  which  differences  are  less  manifest  when  long  threads 
are  taken,  while  the  costliness  of  the  material  and  the  uni- 
formity required  in  the  woven  fabric  render  it  very  desirable 
to  the  manufacturer  to  possess  as  accurate  knowledge  as 
possible  of  short  lengths.  Besides,  comparison  with  the 
other  system  could  readily  be  made  by  doubling  the  num- 
bers in  that  suggested.  The  Congress,  therefore,  finally 
unanimously  agreed,  Ist,  that  the  numbering  of  twisted  and 
untwisted  silk,  as  of  other  textile  materials,  should  be  based 
on  metric  and  decimal  measures  and  weights,  with  1000  me- 
tei-s  as  the  unit  of  length,  and  1  decigramme  as  the  unit  of 
weight ;  2d,  that  as  the  scale  of  numbering  the  variable 
weight  of  a  uniform  length  shall  be  taken,  and  that  500 
meters  shall  be  weighed  with  a  weight  of  0.05  gramme  as 
unit.  These  recommendations  have  been  adopted  at  Lyons 
and  Turin,  and  will  doubtless  be  universally  accepted. — 6 
(7,  JuM  3, 1876, 214.  

GUIB-LlilGB;    A  NEW  FABRIC. 

At  the  Maritime  Exhibition  held  in  Paris  in  September, 
1875,  M.  Horeau  exhibited  for  the  first  time  a  new  fabric  un- 
der the  name  of  cuir-li^e^  or  cork-leather,  which  is  described 
as  possessing  quite  a  remarkable  combination  of  new  prop- 
erties, adapting  it  to  numerous  applications  as  a  substitute 
for  products  now  in  use.  The  mode  of  preparing  the  cmr- 
lihge  is  as  follows:  Thin  sheets,  or  pieces  of  cork,  are  covered 
on  both  sides  with  an  extremely  thin  India-rubber  skin,  with 
any  ordinary  textile  fabric  outside  of  all,  Uie  whole  becoming 
one  quasi-homogeneous  tissue ;  and  although  the  cork  sheets 
in  their  normal  state  are  readily  permeable  by  water,  friable 
and  brittle,  and  endowed  with  very  little  strength  or  cohe* 
sion,  having  only  the  positive  qualities  of  lightness  and  non- 
conduction  of  heat,  yet,  wh^n  subjected  to  the  treatment 
above  described,  the  resulting  product,  euir4i^e^  is  extreme- 
ly supple,  endowed  with  great  strength  to  resist  tensile 
strain^  and,  while  still  retaining  its  comparative  lightness 
and  impenetrability  to  heat,  it  is  rendered  water-proof  and 
impermeable  to  moisture.  This  new  material  may  be  crum- 
pled up,  rubbed  and  wrung  like  calico  and  linen  in  the  wash. 
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doubled  up  any  number  of  times  and  hammei'ed  with  a  mal- 
let, Without  injury;  the  interior  web  of  cork,  which  is  the 
basis  of  the  fabric,  neither  cracks  nor  teara  in  any  way,  but 
preserves  its  unity.  With  regard  to  its  water-proof  quali- 
ties, the  articles  on  exhibition  offered  conclusive  evidences. 
Boots,  shoes,  and  other  articles  formed  out  o(cuir4iige  were 
shown  swimming  about  upon  water,  without  the  water  pen- 
etrating or  in  the  least  deteriorating  them.  To  show  the 
strength  of  the  material,  there  is  exhibited  a  weight  of  about 
half  a  ton  suspended  in  the  air  by  a  strap,  two  inches  wide 
and  about  an  eighth  of  an  inch  thick,  made  of  cuir4Uge, 
The  external  appearance  of  the  material  varies  according  to 
the  nature  of  the  textile  material  used  in  combination  with  the 
cork;  resembling  leather,  mackintosh,  water-proof  cloth,  but 
endowed  with  far  superior  qualities.  The  product  has,  ac- 
cordingly, already  attracted  the  attention  of  government  of^ 
ficials. 

Among  the  uses  for  which  the  new  material  is  claimed  to 
be  excellently  adapted,  combining  a  notable  economy  both 
in  weight  and  cost,  may  be  specified  knapsacks,  cartridge- 
boxes,  cap-cases,  pouches,  straps,  belts,  and  other  articles  of 
accoutrement,  both  naval  and  military ;  besides  tents,  awn- 
ings, etc.,  for  ambulances  and  other  purposes,  in  hot  climates. 
Broadly  speaking,  it  is  affirmed  that  cuir-li^  is  a  perfect 
substitute  for  leather  in  every  case  where  leather  is  now 
used,  and  that  it  may  be  advantageously  used  in  many  cases 
where  leather  is  not  adapted. — Iron^  YL,  426. 

UTILIZATION  OF  LBATHEB-WA8TS. 

Various  methods  have  been  proposed  for  the  preparation 
of  an  artificial  leather  from  leather  parings  and  trimmings; 
but  the  products  have  had  the  disadvantage  of  being  with- 
out elasticity  and  of  coming  to  pieces  in  water.  Sdrensen,  of 
Copenhagen,  has  lately  patented  an  improved  process  for  this 
work,  in  which  the  parings  are  first  freed  from  impurities, 
and  then  worked  by  a  special  machine  into  a  homogeneous 
mass.  India  rubber  of  any  quality  is  then  squeezed,  washed, 
and  cut  in  pieces,  and  dissolved  in  oil  of  turpentine^  ben- 
zine, sulphide  of  carbon,  or  other  suitable  liquid.  The  leath- 
er is  next  treated  with  ammonia  water,  forming  a  gelat- 
inous mass,  and  well  stirred,  after  which  the  two  masses  are 
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united  in  a  mixing-machine.  In  general,  for  sole  leather,  the 
composition  consists  of  twenty-five  parts  of  solid  rubber  with 
sixty-seven  parts  of  the  homogeneous  mass  of  leather,  and 
the  whole  pressed  in  moulds  or  rolled,  after  which  it  can  be 
manipulated  so  as  to  be  brought  into  any  desired  form. — 19 
A^  August  11, 1876,  660.      

A   NBW  IKDUSTBT. 

Among  the  novelties  exhibited  at  the  late  fair  of  the 
American  Institute  were  certain  new  products  obtained  from 
fir  and  pine  tree  leaves,  which  may  ultimately  set  on  foot  a 
new  industry.  The  following  account  of  the  invention  will 
be  found  of  interest:  Mr.  Charles  Fulton  has  devised  a  pi*oc- 
ess  of  treating  the  needles  or  acicnlar  leaves  of  the  fir  and 
pine  with  certain  chemical  solvents,  which  results  in  the  pro- 
duction of  a  substance  resembling  cotton,  or  perhaps  more 
nearly  wool,  and  having  a  dark,  greenbh-browu  color.  It  is 
prepared  of  four  qualities,  adapted  respectively  for  stuffing 
mattresses,  pillows,  etc.,  and  for  weaving.  For  the  latter 
purpose,  the  fibres  of  the  material  are  separated  and  treated 
in  machines  similar  to  fulling -mills.  Another  product  of 
the  invention  is  an  excellent  thread,  which  can  be  woven 
alone,  or  mixed  with  wool,  cotton,  silk,  or  other  fibres.  At 
the  exhibition  were  samples  of  cloth,  of  a  very  fine  texture, 
made  from  this  thread.  It  is  descnbed  as  being  soft  and 
pliable,  resembling  a  fair  quality  of  fiannel.  Commenting 
upon  this  invention,  our  informant  remarks  that  there  is  an 
enormous  amount  of  raw  material  for  this  manufacture  in 
the  country,  at  present  useless,  which  can  be  obtained  sim- 
ply at  the  cost  of  transportation,  and  which  can  thus  be 
made  available  both  for  textile  and  paper  industries.— 6  2>, 
XXXIII.,  266.  

NEW  SUBSmXTTE   FOB  BARK  IN  TANNING. 

The  Western  tannin  plant  {Polygonum  amphibium)^  which 
grows  luxuriantly  in  the  Missouri  River  Valley,  seems  des- 
tined to  replace  oak-bark  in  tanning.  It  contains  eighteen 
per  cent,  of  tannin,  while  the  best  bark  contains  but  twelve 
per  cent.,  and  large  establishments  employing  it  in  Chicago 
find  that  one  third  more  leather  can  be  obtained  with  it  than 
with  a  like  quantity  of  bark.    TIte  process  of  tanning  with 
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it  is  identical  with  that  with  bark,  but  the  leather  is  toagh-' 
er,  finer,  and  more  durable,  and  accepts  a  finer  finish.  The 
plant  is  au  annual,  and  can  be  mowed,  dried,  and  stacked 
like  hay.— 6  (7,  XL.,  1 1 2.    

BUSSIA  LEATHER. 

The  best  Russia  leather  (Juchten)  exhibited  at  Vienna 
was  that  of  Savin,  of  St.  Petersburg,  of  which  the  follow- 
ing grades  are  employed  in  the  manufacture  of  £uicy  ar- 
ticles: The  Malia- Juchten,  sold  by  the  hundred  -  weighty 
rhomboidal  in  grain,  and  used  for  articles  of  more  ordinary 
quality.  Pared-Juchten,  also  sold  by  weight,  generally  rect- 
angular in  grain,  is  rather  high  in  price,  because  it  is  re- 
duced in  weight  by  paring  off  the  thick  parts.  It  is  used 
for  fine  articles,  either  smoothed  or  in  its  natural  condiUon. 
Another  grade,  smoothed  in  Russia,  and  also  sold  by  weight, 
is  rendered  still  smoother  and  more  highly  polished  by  the 
Vienna  manufacturers  by  moistening  and  rolling  it,  and 
forms  the  finest  and  most  expensive  article,  much  in  demand 
of  late  for  the  so-called  soft  articles.  Like  the  other  grades, 
it  is  found  of  different,  sizes  and  weights.  The  Werfaock- 
Juchten,  named  fi'om  the  Russian  superficial  measure  accord- 
ing to  which  it  is  sold,  is  a  coarser  grade,  has  beautiful  clear 
pointed  grain,  is  seldom  smoothed,  but  is  generally  used  in 
its  natural  condition  for  the  larger  articles.— 34  C,  L,  3. 

OLIVE-OIL  AND  GLYCERINE  AS  A  PABITAL  6X7B8TrrUTB  FOB 

YOOL  OF  EGG  IN  TANNING. 

It  is  proposed  by  Eathweiner,  as  a  measure  of  economy,  to 
substitute  glycerine  and  olive-oil,  in  pai*t,  for  the  yolks  of 
eggs  in  tanning.  Thus  in  tanning,  say,  100  skins,  instead  of 
50  yolks,  but  25  might  be  used,  in  connection  with  4^  fluid 
ounces  of  good  olive-oil,  and  3.4  iSuid  ounces  of  the  strong- 
est glycerine.  The  yolks  should  fii-st  be  rubbed  with  a 
wooden  pestle,  and  the  oil  and  glycerine,  previously  mixed 
and  well  shaken,  should  be  added  in  a  thin  stream  with  con- 
tinued stirring.  If  the  addition  is  not  too  rapid,  an  excellent 
emulsion  will  be  formed  by  continued  vigorous  stirring  for 
about  four  minutes.  This  should  then  be  carefully  mixed 
with  the  rest  of  the  dressing,  and  be  well  absorbed  by  the 
hide.    The  article  resembles  in  the  whole  process,  and  in  its 
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final  finish,  tbat  prepared  entirely  with  eggs. — 5  (7,  XXXVIL, 
295.  

OBHBNT  FOB  OVBKS. 

A  cement  for  covering  the  joints  of  ovens  that  has  been 
found  excellent  in  practice  and  does  not  crack,  but  becomes 
very  hard,  may  be  made  by  mixing  equal  quantities  of  finely 
sifted  wood-ashes  and  crushed  and  sifted  clay,  and  adding 
some  salt  and  sufficient  water  to  form  it  into  a  dough,  with 
which  the  cracks  are  coated  when  the  oven  is  cold.  If  this 
cement  is  employed  instead  of  clay  in  setting  new  ovens  they 
will  be  almost  indestructible. — 26  O,  XL,  15. 

BAPID  TANHINQ  PBOCB88. 

Le  Haore  of  the  23d  ult.  gives  the  following  account  of 
some  interesting  experiments  which  took  place  at  Havre  on 
that  date  in  connection  with  the  new  and  rapid  tanning 
process:  '^A  numerous  concourse  of  merchants,  brokers, 
manufact'urei-8,  etc.,  assembled  at  the  Salle  SaiDt-C6cil6  to- 
day to  witness  some  experiments  in  unhairing  and  tanning 
by  the  Montoison  process.  Dr.  Limon,  of  Manchester,  super- 
intended the  proceedings.  A  variety  of  skins  were  experi- 
mented on,  from  the  fresh  skin  of  a  calf  just  killed  to  the  old 
skins  of  sheep  and  goats  burned  and  hardened  by  the  sun 
of  the  tropics.  There  was,  of  course,  some  difference  in  the 
treatment  of  each  kind,  more  time  being  required  to  unhair 
the  drv,  hard  skin  than  that  fresh  from  the  abattoir.  A  short 
time  was  occupied  in  preparing  the  skins  for  the  unhairing 
chemical  by  soaking  them  in  hot  water.  Subsequently  they 
received  two  coats  of  a  pasty  liquid  on  the  inside,  and  were 
piled  up,  inside  to  inside,  to  undergo  the  action  of  the  com- 
position. Many  questions  were  put  in  relation  to  the  proc- 
ess, the  reply  to  one  of  these  being  that  the  skin  could  bear 
the  action  of  the  composition  for  two  entire  days  without 
being  at  all  injured.  After  the  skins  had  been  soaked  for  a 
shoi*t  time,  the  wool  came  fl-om  them  absolutely  intact,  and 
quite  equal  to  that  shorn  ftom  the  living  animal.  The  man- 
ner in  which  the  wool  came  away  from  the  skin  by  a  touch 
of  the  hand  created  considerable  astonishment.  In  a  few 
seconds  the  skins  were  dipped  in  two  special  baths  to  neu- 
tralize the  unhairing  composition.    The  afternoon  was  de- 
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voted  to  tanning  experiments,  which  proved  the  invention 
to  be  a  complete  success.  Many  competent  gentlemen  did 
not  hesitate  in  declaring  their  opinion  that  the  rapidity  of 
the  process  was  little  short  of  marvelous,  and  that  the  leath- 
er produced  under  it  was  to  all  appearance  fully  eqaal  to 
that  produced  by  the  tedious  methods  now  employed." — ^^- 
gineer^  XL.,  No.  1033, 263. 

▲  NEW  CEMENT. 

The  following  recipe  is  asserted  to  produce  a  cement  of 
very  superior  character  for  uniting  stone  and  resisting  the 
action  of  water.  It  becomes  as  hard  as  stone,  is  unchange- 
able in  the  air,  and  resists  the  action  of  acids.  It  is  made 
by  mixing  together  nineteen  pounds  of  sulphur  and  forty-two 
pounds  of  pulverized  stone-ware  and  glass.  This  mixture  is 
exposed  to  gentle  heat  until  the  sulphur  melts,  when  the 
mass  is  stin'ed  until  it  has  become  thoroughly  homogeneous, 
and  is  then  run  into  moulds  and  permitted  to  cool.  When 
required  for  use  it  is  heated  to  248^  Fahr.,  at  which  tempe^ 
ature  it  melts,  and  may  be  employed  in  the  usual  manner. 
At  230"^  Fahr.  it  becomes  as  hard  as  stone,  and  preserves  its 
solidity  in  boiling  water. 

ATTACHINQ  LEATHER  TO  METAL. 

A  method  of  afSxing  leather  to  metal,  so  that  it  will  split 
before  it  can  be  torn  off,  consists  in  digesting  a  quantity 
of  nut-galls,  reduced  to  powder,  in  eight  parts  of  distilled 
water  for  six  hours,  and  filtering  it  through  a  cloth ;  then 
dissolving  one  part  by  weight  of  glue  in  the  same  quantity 
of  water,  and  allowing  it  to  remain  twenty-four  ho9rs.  The 
leather  is  to  be  overlaid  with  the  decoction  of  nut-gall,  and 
the  solution  of  glue  applied  to  the  metal,  previously  rough- 
ened and  heated.  The  leather  is  then  laid  upon  it,  and  dried 
under  pressure. — 4  -8,  V.,  186. 

MARINE   GLUE. 

An  excellent  marine  glue,  which  can  be  melted  at  the  same 
heat  as  common  glue,  can  be  applied  with  a  brush,  sets  very 
quickly,  is  plastic  and  perfectly  soluble  in  water,  can  be 
made  by  dissolving  two  ounces  of  India  rubber  in  half  a  gal- 
lon of  mineral  naphtha.    When  the  rubber  is  dissolved,  add 
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twioe  the  quantity  of  shellac  to  the  naphtha,  place  the  whole 
in  an  iron  veBsel,  apply  heat  cautiooaly,  stir  till  well  mired, 
and  then  ponr  ont  on  a  slab  to  cool. — 18  A^  XXIL,  97. 

DUBABLB   GLUE. 

A  very  permanent  and  durable  glue,  which  may  be  called 
chrome  glae,  is  made  by  adding  to  a  moderately  concentrated 
solution  of  the  glue  one  part  of  acid  chromate  of  lime  in  solu- 
tion to  five  parts  of  gelatin,  this  salt  of  chrome  being  thought 
better  adapted  to  the  purpose  than  bichromate  of  potash, 
which  is  usually  used.  The  glue  thus  prepared,  after  being 
exposed  to  the  light,  becomes  insoluble  in  water,  in  conse- 
quence of  the  partial  reduction  of  the  chromic  acid.  This 
preparation  can  be  used  in  cementing  glass  objects  liable  to 
be  exposed  to  boiling  water,  the  treatment  being  the  ordi- 
nary one  of  applying  the  glue  to  both  surfaces  of  the  frac- 
tured object,  and  then  binding  them  together  until  dry,  and 
exposing  them  for  a  sufficient  length  of  time  to  the  light, 
after  which  boiling  water  will  have  no  action  upon  them. 
It  is  suggested  that  this  preparation  will  be  better  adapted 
to  cementing  the  covers  on  glass  slides  than  any  now  in  use. 
The  same  preparation  can  be  applied  for  making  fabrics  wa- 
ter-proof, especially  sails  of  ships,  awnings,  etc.,  wh^re  no 
great  flexibility  is  necessary.  Two  or  three  applications  of 
the  glue,  either  by  immersion  of  the  object  in  it  or  by  the 
use  of  a  brush,  will  answer  the  purpose.  Roofing^paper  is 
also  rendered  impervious,  even  when  exposed  to  long-con- 
tinued rains.— 13  B^  February  6, 1876, 168. 

WATKE-PBOOF  AWNINGS. 

Awnings  can  be  rendered  water-proof  by  plunging  the 
fabrics  into  a  solution  containing  twenty  per  cent,  of  soap, 
and  afterward  into  another  solution  containing  the  same  per- 
centage of  sulphate  of  copper.  Wash,  and  the  operation  is 
finished* — Engineer^  No.  1034, 281. 

LIQUID  GLUE. 

Dilute  officinal  phosphoric  acid  with  two  parts  by  weight 
of  water,  and  saturate  with  carbonate  of  ammonia;  dilute 
the  resulting  liquid,  which  must  still  be  somewhat  acid,  with 
another  part  of  distilled  water,  waim  it  on  a  water-bath,  and 
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diseolve  in  it  sufficient  Cologne  or  Flanden  glae  to  fonn  s 
thick,  Birupy  liquid.  Neither  glycerine  nor  simp  should  be 
added,  and  it  should  be  kept  in  well-closed  bottles. — 18  (7, 
February,  1876,  96.  

GEIATIN  AND  BICHBOMATB   OF  POTASH  CEMENT  VOS  GLASS. 

Dr.  Schwarz  has  employed  with  success,  for  cementing 
broken  glass-ware,  a  five  to  ten  per  cent,  solution  of  gelatin, 
to  which  one  part  of  bichromate  of  potash  for  each  five  parti 
of  gelatin  had  been  added,  in  solution.  .Both  surfaces  of 
fracture  were  coated,  as  uniformly  as  possible,  with  the  freshly 
made  solution,  and  held  in  position  with  a  cord,  and  exposed 
to  sunlight  for  several  hours,  after  which  the  cement  was 
not  affected  by  hot  water,  and  the  fracture  could  scarcely 
be  detected.— 14  C,  CCXVIIL,  61. 

COPPEB  ALLOY  THAT  WILL  ADHBBS  TO  GLASa 

The  following  alloy,  it  is  said,  will  attach  itself  firmly  to 
glass,  porcelain,  or  metal :  Twenty  to  thirty  parts  of  finely 
pulverulent  copper  (prepai*ed  by  precipitation  or  redaction 
with  the  battery)  are  made  into  a  paste  with  oil  of  vitriol 
To  this  seventy  parts  of  mercury  are  added,  and  well  tritu- 
rated. The  acid  is  then  washed  out  with  boiling  water,  and 
the  compound  allowed  to  cool.  In  ten  or  twelve  honrs  it 
becomes  sufficiently  hard  to  receive  a  brilliant  polish,  and  to 
scratch  the  surface  of  tin  or  gold.  When  heated  it  is  plastic, 
but  does  not  contract  on  cooling. — Iron,  V.,  683. 

A   NBW   GLASS. 

Following  closely  upon  the  public  announcement  of  the 
results  obtained  by  MM.  De  la  Bastie  and  Peiper  in  the  art 
of  toughening  glass  comes  the  statement  that  Mr.  Maddn* 
tosh,  of  Westminster,  England,  a  civil  engineer,  who  is  rep 
resented  to  have  devoted  much  time  to  the  processes  bf  tern*' 
pering  metals  and  alloys,  has  invented  a  method  of  hardening 
glass.  From  what  has  been  published,  it  appears  that  Mr. 
Mackintosh,  in  his  process,  has  started  from  his  theory  that 
the  lower  the  temperature  of  the  liquid  baUi  in  which  ce^ 
tain  heated  bodies  are  plunged,  the  harder  such  bodies  be* 
come.  Mr.  Mackintosh  affirms,  as  the  result  of  his  observa^ 
tions,  that  glass,  graphite,  nncrystallized  carbon,  slag,  and 
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analogous  sabatanoea  are  rendered  extremely  hai*d  when 
treated  in  the  manner  usnally  indicated  for  metals.  The  fol- 
lowing is  a  brief  description  of  the  method  adopted  by  the 
patentee :  A  quantity  of  the  fused  or  nearly  fused  glass  is 
first  placed  in  iron  or  other  moulds  to  shape  the  material ; 
from  these  it  is  removed  to  moulds  of  platinum,  in  which  it 
is  reheated  to  partial  or  total  fusion^  and  thereupon  suddenly 
deprived  of  its  heat  by  immersion  in  a  mixture  of  iced  water 
and  salt,  or  other  freezing  mixture  that  produces  extreme 
cold.  The  substance  of  the  process  consists,  therefore,  in 
heating  the  glass  to  a  high  temperature,  and  then  rapidly 
cooling  it  in  a  very  frigid  fluid. — American  Builder^  XL, 
188. 

HABDENING  GLASS,  VULCAN  GLASS,  AND  METALLIC  GLASS. 

The  demand  of  Bastie  for  the  secret  of  his  process  from 
the  Germao  Olass  Mannfiicturers'  Association  was  consid- 
ered so  exorbitant  that  it  refused  to  treat  with  him  further 
in  regard  to  it^  and  purchased  from  Peiper,  of  Dresden,  for 
$60,000,  the  process  for  the  manufacture  of  the  similar  so- 
called  Vulcan  glass  discovered  by  him.  He  was  not  ready, 
however,  to  communicate  his  process  for  several  weeks,  and, 
in  the  mean  time,  Lubische  lb  Riederer,  near  Klitschdorff, 
succeeded  in  making  a  so-called  metallic  glass,  which  is  said 
to  be  identical  in  character  with  that  made  by  his  process. — 
13  C,  May^  1876, 6^3.         

HABDENING  GLASS. 

It  is  said  that  a  company  has  been  formed  at  Bourg,  in 
France,  for  manufacturing  one  of  the  new  kinds  of  hardened 
glass,  evidently  that  made  by  M.  De  la  Bastie.  The  Ger- 
man glass-makers,  not  being  able  to  purchase  the  invention 
of  the  French  company,  and  having  learned  that  hardness  is 
given  to  glass  by  dipping  the  same,  while  it  is  heated  to  a 
half-liquid  state,  into  a  hermetically  closed  bath  of  oU  or 
fat  (substances  which  melt  far  below  the  boiling-point  of 
water),  have  undertaken  its  manufacture.  In  Silesia,  where 
repeated  experiments  have  tested  the  qualities  of  De  la  Bas- 
tie's  glass,  another  new  glass  has  been  invented  by  Lubische 
&  Riederer,  which  is  called  metal  glass^  and  is  so  hard  that 
when  a  pane  lies  on  the  ground,  and  a  leaden  ball  of  an 
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onnoe  weight  falls  upon  it  from  an  elevation  of  twelve  feet, 
it  receives  not  the  slightest  impression. — 12  Ay  XL,  474. 

ARTIFICIAL  GEHS   OV  HARDBNED  GLASS. 

Mackintosh  has  patented  a  process  for  hardening  glass, 
mainly  for  the  manufaotare  of  very  hard  artificial  gems,  by 
which  he  hopes  to  produce  these  superior  to  the  diamond  in 
hardness,  and  to  furnish  a  glass  powder  superior  to  diamond 
dust  and  emery  for  grinding  purposes.  The  process  differs 
from  that  recently  introduced  for  hardening  glass,  as  the 
glass  is  cooled  in  platinum  moulds,  in  a  freezing  mixture.— 
8  (7,  XII.,  1875, 311. 

WATER-GLASS   FOB  WASHING  COTTON   USED  IN  CLEAIONG 

HAOHINSBT. 

According  to  the  Hessische  Gewerbe^-RaUy  cotton  that  has 
been  used  for  cleaning  machinery  may  not  only  be  complete- 
ly cleansed  by  treatment  with  water-glass  without  affecting 
the  fibre  or  color,  but  it  is  also  rendered  softer  and  more 
porous,  and  consequently  preferable  to  new  material,  since  it 
takes  up  oily  matter  more  readily.— 6  (?,  1876, 29. 


TIKNIKG  lEON  TACKS» 

According  to  Wiley,  the  process  is  to  triturate  chloride  of 
zinc  with  a  large  quantity  of  oil,  and  heat  it  in  an  osoiilatijig 
vessel,  and,  as  soon  as  it  has  reached  the  proper  temperatniei 
throw  in  the  tacks  and  the  necessary  quantity  of  metallic 
tin,  and  after  a  few  seconds  dip  them  out  with  wire  gaoze, 
and  cast  them  into  water. — 5  (7,  XL.,  104. 

BBIUJAKT  ZINC  COATING  OK  BRASS  AND  COPPBS. 

The  following  simple  process  is  recommended  by  B5ttger: 
Boil  a  large  excess  of  soK^alled  zinc  dust  some  time  with  a 
concentrated  solution  of  caustic  soda,  or  potash,  and  place 
the  copper  or  brass  articles  to  be  coated  in  the  boiling  liquid. 
By  continuing  the  heating,  after  a  few  minutes  a  beautifnl, 
mirror-like  film  of  zinc  will  form  upon  them,  by  the  decom- 
position of  the  alkaline  solution,  in  consequence  of  their  elee* 
tro-neirative  character  in  combination  with  the  zina  It  tf 
suggested  that  the  process  is  applicable  to  the  preparation 
of  disks  for  dry-piles,  and  also  for  forming  a  layer  of  tomba(^ 
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by  heating  a  copper  article  thus  coated  carefully  to  aboat 
248°  to  284°  (best  under  olive-oil),  when  the  zinc  will  unite 
with  the  copper  support  to  form  a  gold-tinted  tombac,  and 
the  article  need  only  be  quickly  cooled  in  water,  or  some 
other  suitable  liquid,  as  soon  as  the  desired  color  is  appai'ent. 
— 18  C,  VIL,  346.  

EKAHBLING  ON  BSASS  AND  GBSICAN  SILVER. 

The  adhesion  of  enamel  to  brass  and  German  silver,  it  is 
said,  may  be  most  perfectly  effected  by  first  engraving  or 
pressing  the  design  to  be  enameled  into  the  alloy,  and  then 
coating  the  whole  object,  or  only  the  depressed  design,  gal- 
vanically  with  copper.  The  enamel  can  be  fused  upon  this 
surface  as  usual,  and  may  then  be  bronzed  or  silvered,  or 
treated  in  any  usual  way. — 6  (7,  XL.,  399. 


BB0KZIN6  IBON  CASTINGS. 

A  process  for  bronzing  iron  castings,  patented  in  different 
countries  by  Oaudoin,  Mignon,  and  Bouart,  differs  from  pre- 
ceding ones  in  dispensing  with  the  intervention  of  a  third 
substance,  and  at  the  same  time  rendering  the  film  of  copper 
so  adherent  that  it  will  not  scale  off;  but  in  some  cases  the 
iron  and  copper  have  been  found  to  scale  off  together.  The 
film  is  also  said  to  be  perfectly  uniform  in  thickness  npon  the 
elevations  and  depressions,  and  on  the  undercut  portions,  and 
capable,  in  the  hands  of  a  skillful  workman,  of  acquiring  a 
close  resemblance  to  bronze.  The  process  has  been  employed 
at  the  large  foundery  of  ornamental  iron- work  at  Yal  d'Osne 
on  castings  of  all  sizes  up  to  colossal  statues,  some  of  which 
have  withstood  the  weather  for  a  summer  and  two  winters 
without  the  least  injury.  The  cost  is  not  more  than  double 
that  by  the  usual  process.  A  similar  method  may  also  be 
employed  for  tinning  copper  and  cast-iron  vessels.  —  5  (7, 
Xli.,  383.  «__»_ 

NICKBL-FLATING  PBOCESS. 

Plazenet  employs  a  bath  composed  of  87.5  grammes  of 
sulphate  of  nickel,  20  grammes  of  sulphate  of  ammonia,  17.5 
grammes  of  citric  acid  dissolved  in  2  liters  of  water.  Another 
recipe  much  used  in  France  is  formed  of  a  solution  of  4  parts 
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of  nitrate  of  nickel  in  4  of  liquid  ammonia  and  150  of  water, 
in  which  60  parts  of  sulphate  of  soda  have  been  dissolved. 
With  a  moderate  current  the  operation  is  completed  in  i 
few  minutes.  When  the  film  of  nickel  is  of  sufficient  thick- 
ness the  objects  are  withdrawn  from  the  bath  and  dried  with 
sawdust. — 3  -4,  VI.,  623.     

PRODirCIION  OF  A  BB0WKI8H  PATINA  ON  2IKa 

A  solution  of  molybdic  acid,  or  of  molybdate  of  ammoDia, 
in  very  dilute  aqua  regia,  of  of  molybdic  acid  in  excess  of 
veiy  dilute  solution  of  caustic  soda^  according  to  Professor 
Eletzinsky,  produces  a  very  pleasing,  adherent,  brownish 
patina,  inclining  to  iridescence,  upon  articles  of  cast  zinc  iin* 
mersed  in  it. — 13  C,  1876, 1656. 

COATING  MIBBOBS  WITH  AN   ALLOT  OF  GOLD  AND  PLATINUV. 

Five  hundred  grains  of  spongy  platinum  are  dissolved  in 
60  cubic  centimeters  of  hydrochloric  and  60  of  nitric  acid, 
and  the  mass  is  evaporated  to  dryness.  It  is  then  powdered 
and  digested  with  2000  grains  of  essence  of  lavender,  100 
grains  of  turpentine,  and  26  grains  of  sulphuretted  turpeo- 
tine  resin  {b<mme  de  Soufre  ter^erUAine).  Thirty  grains  of 
gold,  made  into  chloride,  are  dissolved  in  600  cubic  centim- 
eters of  water  and  an  equal  amonnt  of  ether.  The  liquid 
is  shaken,  and  the  ethereal  solution  added  to  the  platinmn 
and  allowed  to  evaporate  spontaneously.  Fifty  grains  o( 
litharge,  fifty  grains  of  lead  borate,  and  100  grains  of  laven- 
der-oil are  then  added,  and  the  mixture  is  shaken,  after 
which  the  mirror  is  coated  with  it,  and  kept  at  a  red  hett 
until  the  composition  is  burned  in. — 21 A^  XL,  928. 

NICKSL-PLATING  SOLUTION. 

Hesz  prepares  a  nickel-plating  solution  that  yields  beanti* 
ful  results,  by  mixing  the  liquid  obtained  by  evaporating  a 
solution  of  one-half  ounce  of  nickel  in  aqua  regia  to  a  pasty 
mass,  and  dissolving  it  in  one  pound  of  aqua  ammonia,  with 
that  obtained  by  treating  the  same  quantity  of  nickel  with  a 
solution  of  two  ounces  of  cyanide  of  potassium  in  a  ponnd 
of  water.  More  cyanide  of  potassium  renders  the  deposit 
whiter,  and  more  ammonia  renders  it  grayer. — 18  C,  VI, 
186. 
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BSPLBCTOS  FOB  MOULDBBS. 

A  novelty  of  this  kind  has  lately  been  invented,  the  object 
of  which  is  to  do  away  with  the  inconvenience  often  Buffered 
by  moulders  ia  being  compelled  to  pour  off  metal  in  the  im- 
perfect light  of  winter,  or  during  obscure  days,  and  which 
often  causes  serious  losses  and  delays. 

The  device  in  question  involves  no  extra  cost  for  illumi- 
nation, and  consists  simply  of  a  concave  disk  of  metal,  nickel- 
plated  to  secure  good  reflecting  qualities,  which  is  placed 
upon  the  ladle  handle,  and  throws  a  strong  light  from  the 
molten  metal  directly  over  the  edge  of  the  ladle  into  the 
sprue^hole.  The  moulder  is  thus  enabled  to  pour  the  metal 
into  the  flask  with  great  certainty. — Iron  Age^  October  21,7. 

SBLV-FSEDING  NAIL-MACH1I7B. 

A  machine  of  this  description,  the  invention  of  F.  A.  Glea- 
son,  of  Brooklyn,  is  in  operation  at  the  nail  factory  of  the 
Albany  Iron  Works.  The  machine  is  making  sixpenny  nails 
at  the  rate  of  200  to  300  per  minute,  and  but  one  attendant 
Is  needed  for  five  or  six  of  the  machines.  The  feeding  de- 
vice, which  is  its  chief  novelty,  consists  of,  first,  a  plate- 
box,  holding  a  thirty-pound  plate.  The  lower  plate  is  dis- 
charged immediately  after  the  first  plate  has  been  cut  up; 
second,  an  automatic  nipper,  which  seizes  the  plate,  carrying 
it  down  to  the  cutters  and  feeding  it  until  consumed,  then 
returning  and  discharging  the  scrap  in  a  receptacle  provided 
for  that  purpose.  The  feeding  process  is  quite  simple,  and 
the  only  parts  liable  to  friction  and  constant  wear  are  an  ec- 
centric, elbow,  and  their  connections.  The  machine  runs 
rapidly,  and  becomes  very  hot ;  but  this  defect,  it  is  believed, 
can  easily  be  remedied.— >J3ti^,  AnK  Iron  and  SUd  Assoc.^ 
IX.,  281,  

FLEXIBLE   MANDRIL  FOB  BBNDIKG  MBTAL  PIPES. 

At  a  recent  meeting  of  the  Franklin  Institute  the  follow- 
ing ingenious  device  for  the  above  purpose  was  exhibited. 
The  mandril  consists  of  a  coiled  or  spiral  spring,  made  of 
square  steel  wire,  and  of  such  size  as  to  be  freely  inserted 
into  the  pipe  to  be  bent.  The  pressure  may  then  be  applied 
in  any  convenient  manner,  but  preferably  it  should  be  done 
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with  a  block  of  wood  shaped  to  the  carve  to  which  it  is  de* 
sirad  to  bend  the  pipe,  its  edge  beiug  grooved  to  fit  the  out- 
side of  the  pipe.  After  the  bend  is  made  the  mandril  can 
readily  be  withdrawn  by  turning  it  from  one  end  in  the  di* 
rection  in  which  it  is  wonnd,  which  action  slightly  reduces 
its  diameter,  and  by  this  means  it  is  screwed  oitt  very  easily. 
The  old  method  of  bending  pipes  of  copper  or  brass  is  to  fill 
them  first  with  rosin,  lead,  or  sand,  and  requires  considerable 
skill,  being  both  tedious  and  uncertain,  especially  for  large 
pipes;  and  the  crimping  of  the  inner  sides  and  stretching  of 
the  outer  sides  are  very  unequal,  the  pipe  always  requiring 
to  be  hammered  and  filed  into  shape  at  the  conclusion  of  the 
bending.  The  new  method,  besides  requiring  much  less  skill 
and  scarcely  one  twentieth  of  the  time  of  the  old,  obviates 
all  the  above-named  objections,  leaving  the  pipe  so  near  per- 
fectly round  that  the  eye  does  not  detect  the  variation,  and 
its  surface  so  smooth  as  not  to  necessitate  filing.  —  ID, 
LXX.,  22.  

TSKPEBBD  STBXL  BBUSHXS. 

A  recent  novelty  in  the  metal  trade  has  been  introduced 
by  a  French  manufacturer,  in  the  shape  of  brashes  made  of 
tempered  steel  wire.  These  implements,  according  as  they 
are  intended  for  various  n8es--oleaning  tubes,  or  the  sheath* 
ing  of  ships,  iron  bridges,  sluice-gates,  and  iron  oonstruetion 
generally — are  of  different  forms.  They  are  also  made,  like 
the  old  liietallic  brushes,  for  polishing  or  scratching  metals, 
for  stone  and  marble,  for  smoothing  flooring  and  the  decks 
of  ships,  and  for  many  other  purposes.  The  same  maker  has 
produced  a  new  scraper  for  the  special  pui'pose  of  cleaning 
locomotive  boilera.  This  special  device  is  a  spiral  brush,  in 
which,  however,  the  steel  wire  is  replaced  by  pieces  of  steel 
spring,  and  is  said  to  be  not  only  very  effective,  but  also  very 
durable. — Iron  Age^  September  2, 1875, 1. 

BAPIDmr  OF  FILTRATION. 

Dr.  Fleitmann  has  called  attention  to  the  fact  not  gener- 
ally known  that,  contrary  to  what  at  first  sight  might  he 
expected,  filtration  is  much  more  rapid  through  thick  paper 
than  through  thin,  and  that  it  is  almost  twice  as  rapid  through 
a  double  filter  as  through  a  single  one,  and  still  moi'e  rapid 
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throagh  a  triple  one.  He  says  that  he  has  taken  advantage 
of  this  fact  for  a  number  of  years  by  employing  in  quantita* 
tive  analyses  a  filter  of  heavy  paper  beneath  the  thin  one  of 
Swedish  paper.— 15  C,  XXX.,  170. 

NSW  APPUGATION  OF  INFUSOBIAL  EABTH. 

B5ttger  publishes  the  observation  that  when  an  alcoholic 
solution  of  any  of  the  coal-tar  colors  is  mixed  with  a  snffi* 
cient  quantity  of  infusorial  earth,  water  added,  and  the  mixt- 
ure filtered,  the  liquid  will  run  off  clear,  while  the  earth 
retains  all  the  pigment.  Hitherto  the  compounds  of  alumina 
have  been  used  for  the  production  of  the  so-called  lakes,  and 
it  is  quite  probable  that  the  above-noted  behavior  of  this 
material,  which  is  very  cheap,  may  find  important  applica- 
tions in  the  arts.  

CONDENSING  BBE&  FOB  PBB8BBVATI0N. 

A  patent  for  condensed  beer  has  been  taken  out  by  Mr. 
Lockwood.  The  liquid  may  be  taken  at  any  stage  of  fer- 
mentation, although  it  is  thought  best  to  treat  it  when  fit 
for  drinking.  It  is  evaporated  in  a  vacuum  until  a  large 
part  of  the  water  and  alcohol  is  distilled  away,  and  the  beer 
is  reduced  to  a  thick,  viscid  fluid  of  about  the  consistency  of 
molasses.  The  alcohol  and  water  pass  off  in  vapor,  which 
is  condensed,  and  the  alcohol  subsequently  obtained  by  re- 
distillation is  mixed  with  the  condensed  beer,  either  before 
bottling  or  at  any  time  afterward.  In  this  way  beer  may 
be  reduced  to  one  eighth  or  one  twelfth  its  original  bulk, 
and  it  is  said  to  keep  for  any  length  of  time.  To  restore  the 
beer  to  its  first  consistency,  it  is  only  necessary  to  add  the 
bulk  of  water  distilled  off,  with  a  small  quantity  of  yeast 
or  other  ferment,  and  in  forty -eight  hours  the  beer  will 
be  ready  for  bottling.  If  charged  with  carbonic  acid  in  a 
siphon-bottle  or  receiver,  the  necessity  of  renewing  the  fer- 
mentation is  obviated.-— 18  A^  XXII.,  397. 

NBW  FOBH  OF  PAPXB  FILTEB. 

Professor  Stolba  states  that  he  has  employed  the  following 
form  of  paper  filter  for  a  long  time  in  analytical  determina- 
tions,, as  well  as  for  other  purposes.  He  recommends  it, 
principally,  on  account  of  the  comparatively  small  amount 
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of.  ash,  where  small  quantitieB  are  to  be  determined,  aiiioe 
but  little  more  than  half  as  mach  paper  is  employed.  Al- 
though less  water  is  used  for  washing,  the  filtration  is  some- 
what slower,  since  it  does  DOt  fit  the  walls  of  the  funnel  so 
closely.  The  paper  is  simply  folded  once  in  the  middle,  and 
the  one  end  then  dosed  by  a  sharp  narrow  fold,  formed  by 
lapping  the  paper  sevei*al  times,  each  time  rubbing  the  fold 
with  a  paper-knife  or  agate  pestle.  It  is  then  rounded,  like 
an  ordinary  filter,  placed  in  the  funnel  dry,  and  moistened, 
and  the  fold  pressed  against  the  funnel  with  a  glass  rod. 
He  suggests  that  other  materials  besides  paper  might  be 
used,  and  that  collodion,  or  some  other  cement,  might  be 
used  instead  of  the  repeated  folding. — 14  <7,  GGXYL,  446. 

• 

ANOTHER  DIBBCT  BODA  PROCESS. 

Herr  Viedt  has  ventured  the  opinion  that  common  salt 
may  be  converted  into  caustic  soda  by  the  simple  action  of 
steam  at  high  temperatures.  The  chemical  changes  involved 
in  the  process  would  be  simply  the  production  of  caustic 
soda  and  hydrochloric  acid,  which  last,  being  gaseous,  could 
readily  be  removed.  The  experiments  be  has  undertaken 
upon  this  subject  have,  however,  only  met  with  partial  sue* 
cess,  possibly  because  of  imperfect  apparatus.  Should  bis 
expectations  be  realised  in  future  experiments,  a  material 
advance  in  the  alkali  manufiicture  would  result. 


PREPARATION  OF  BLOOD  AS  A  POWDKR. 

Mr.  Le  Bon  says  if  blood  be  evaporated  under  diminished 
pressure  at  the  temperature  of  the  body,  in  a  certain  appa- 
ratus, it  will  be  obtained  as  a  powder  soluble  in  water  or 
in  an  acid  solution  of  pepsin,  and  showing  the  characterisUo 
absorption-bands  of  hasmoglobin,  which  constitutes  eighty- 
six  per  cent,  of  the  corpuscles.  This  method  is  suggested 
by  the  author  for  the  utilization  of  the  blood  for  food  or  for 
other  purposes. — 21  -4,  February^  28a. 

AIR-TIGHT  JOINTSb 

Professor  Crookes  states  that  in  some  observations  made  by 
him  it  has  been  necessary  to  preserve  his  apparatus  within 
a  vacuum  for  a  number  of  hours,  and,  if  possible,  days.  To 
this  end  it  was  very  important  to  secnte  a  cement  that  would 
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Qnite  the  joints  of  his  apparatus  in  sach  a  way  as  not  to 
allow  the  leakage  of  air  under  an  ordinary  pressure  often  to 
fifteen  pounds  to  the  square  inch.  Whenever  possible,  glass 
tubes  should  be  united  at  the  joints  by  fusion,  and  when  this 
is  impossible  mercury  joints  should  be  used,  and  it  is  found 
that  the  best  way  to  construct  these  is  to  have  a  well-made 
perforated  conical  stopper  of  very  pure  India  rubber  let 
into  the  wide  funnel  tube  of  the  joint  and  carrying  the  nar- 
row tube.  Before  fitting  the  tubes  into  the  India  rubber, 
this  is  heated  in  a  spirit-lamp  until  its  surface  is  decomposed. 
It  is  then  fitted  into  its  place,  mercury  poured  over,  and  oil 
of  vitriol  on  the  top  of  that,  and  when  well  made  this  joint 
seems  entirely  secure.  Ordinary  India-rubber  joints  are  of 
no  use  in  these  experiments,  as  when  the  vacuum  is  nearly 
perfect  they  allow  oxygenized  air  to  pass  through  as  readily 
as  the  pump  will  remove  it,  A  cement  that  lasts  satisfac- 
torily for  a  few  hours,  but  not  over  a  day  or  two,  is  made 
by  a  mixture  of  eight  parts  of  resin  and  three  of  beeswax. 
—7  ^,  XLVm.,  86.  

TO  PBBYKNT  SHAPTING  ACCIDBirrB. 

Many  suggestions  have  from  time  to  time  appeared  upon 
the  subject  of  preventing  or  lessening  the  liability  to  acci- 
dents arising  from  the  entanglement  of  some  portion  of  an 
operative's  garments  in  a  swiftly  revolving  shaft,  which 
accidents  are  of  too  frequent  occurrence  in  our  large  manu- 
ketones,  and  ai*e  of  a  distressing  or  fatal  character.  One 
of  the  simplest  methods  of  rendering  these  casualties  impos- 
sible, without  introducing  the  necessity  of  constructing  a 
railing  or  fender  about  the  moving  piece  in  dangerous  places, 
J8  to  cover  the  shaft  with  a  loose  sleeve  along  its  entire 
length.  This  may  be  made  of  sheet-tin  or  zinc,  and  to  be 
Temovable  if  desired.  It  should  be  covered  within  and  at 
the  ends  with  leather,  to  prevent  noise.  Arranged  in  this 
manner,  the  friction  between  it  and  the  revolving  shaft 
-would  be  sufficient  to  cause  the  sleeve  to  rotate  with  the 
latter;  but  in  the  event  of  any  decided  resistance  being 
brought  to  bear  fjpon  it,  as  in  the  case  of  the  engagement  of 
a  woricman'g  garment,  the  sleeve  would  at  once  be  brought 
to  rest,  and  pej^u  of  its  extri'^^^^^^  without  accident.  The 
catne  id«a  o^ioj^  coyer^  ^^  l>e  appUed  to  cog-wheels  or 
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pulleys,  and  prove  an  invalaable  protection  against  loss  of 
life  or  injury  to  the  person.— 6  />,  XXXIIL,  69. 


THE   INDUSTRIAL  SMPLOTMSNT  OF  THE   LIGHT  PEODUGXB 

OF  PETROLEUM. 

We  have  taken  the  opportunity  in  these  pages,  when  upon 
the  subject  of  petroleum  and  its  products,  to  dwell  upon  the 
desirability  of  the  discovery  and  general  introduction  of  in- 
dustrial processes  by  which  the  lighter  products  of  the  re- 
finery— gasoline  and  the  naphthas — would  be  withdrawn 
from  their  present  frequently  dangerous,  reprehensible,  and 
illegal  uses,  and  their  admirable  lighting  and  heating  quali- 
ties utilized  in  a  manner  consistent  with  common-sense  aod 
the  safety  of  life  and  property.  One  of  the  most  natural 
and  promising  directions  in  which  to  look  for  this  consumma- 
tion is  to  be  found  in  the  efforts  of  inventors  to  convert 
these  valuable  but  troublesome  products  into  permanent 
illuminating  gases,  in  which  condition  their  consumption  is 
attended  with  no  danger. 

CARRii^S  CARAFE   ICE-HACHINE. 

M.  Carre,  whose  name  is  well  known  in  connection  with 
the  invention  of  several  forms  of  ice -machines,  has  lately 
added  to  his  achievements  in  this  field  by  designing  another 
contrivance  for  the  same  purpose,  which,  for  effectiveness, 
simplicity,  and  general  utility,  if  accounts  may  be  credited, 
bids  fair  to  surpass  every  thing  of  this  kind  that  has  yet  been 
produced.  The  new  machiue  can  be  easily  operated  by  even 
an  inexperienced  person  after  one  or  two  trials,  and  may  he 
properly  designated  as  a  *'  family  ice-machine.*^ 

The  essential  parts  of  the  apparatus  consist  of  an  air-pump, 
capable  of  producing  a  good  vacuum,  a  horizontal  cylindrical 
receiver,  partially  filled  with  sulphuric  acid,  and  the  carafe  or 
flask,  in  which  the  water  is  frozen,  and  which  is  connected 
with  the  receiver  (and  consequently  with  the  pump)  by  a  suit- 
able pipe  or  tube  provided  with  a  necessary  stop-cock.  The . 
carafe  is  suspended  from  the  tube  by  means  of  an  Indiarmb- 
ber  ring,  which  insures  an  air-tight  joint  between  it  and  the 
receiver.  The  operation  of  the  apparatus  is  as  follows :  The 
carafe,  an  ordinary  flask  with  elongated  neck  and  swelled 
body,  is  half  filled  with  water,  and  suspended  from  the  table 
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before  mentioned  by  means  of  the  rubber  nng  or  cork.  In 
order  to  insure  the  perfect  tightness  of  the  joint  between  the 
flask  and  the  tube,  upon  which  the  success  of  the  operation 
of  freezing  is  largely  dependent,  the  stop-cock  upon  the  tube 
is  closed,  a  small  quantity  of  water  is  poured  between  the 
cork  and  rim  of  the  glass  (to  ]*ender  any  subsequent  leak- 
age visible),  a  few  strokes  of  the  pump  are  made  to  exhaust 
partially  the  acid  receiver,  and  the  stop-cock  is  turned  on. 
The  effect  of  this  preliminary  manipulation  is  to  firmly  attach 
the  flask  to  the  tube  by  atmospheric  pressure,  and  insure  a 
perfectly  air-tight  joint.  The  pump  is  now  worked  rapidly 
for  a  few  minutes,  when  the  water  in  the  flask  begins  to 
evaporate  rapidly,  and  at  last  bursts  into  violent  ebullition. 
The  vapor  evolved  is  drawn  through  the  receiver  containing 
the  acid,  which  at  once  absorbs  and  condenses  it.  Very  soon 
a  few  filaments  of  ice  will  be  observed  to  form  in  the  water, 
and  the  pumping  is  to  be  continued  for  a  few  minutes  longer, 
after  which  a  stop-oook  connecting  the  pump  with  the  re- 
ceiver  is  closed  and  the  flask  left  on  the  tube.  In  fifteen  or 
twenty  minutes  afterward  the  water  will  be  found  to  be 
frozen  throughout.  The  flask  can  then  be  removed  and  an- 
other substituted,  and  if  the  stop-cock  between  the  flask  and 
the  receiver  was  closed  previous  to  the  removal  of  flask  No. 
1,  the  vacuum  in  the  receiver  will  have  been  preserved,  and 
much  of  the  preliminary  pumping  may  be  dispensed  with  in 
the  case  of  flask  No.  2. 

The  theory  of  this  operation  is  the  same  as  that  of  the  fa- 
miliar lecture-room  experiment  of  freezing  water  by  its  own 
evaporation.  In  the  case  of  M.  Carry's  device,  the  rapid  evap- 
oration of  the  water  effected  with  the  pump  by  relief  of  press- 
ure is  materially  aided  by  powerful  absorptive  qualities  of 
the  sulphuric  acid  in  the  receiver;  and  in  order  to  insure 
better  contact  of  the  acid  and  vapor,  an  ingenious  apparatus 
called  the  agitator  is  provided  by  the  inventor,  which  stirs 
up  the  acid  during  the  motion  of  the  pump.  This  agitator 
consists  of  a  rocker  furnished  with  paddles,  and  extending 
the  length  of  the  receiver,  the  motion  of  the  rocker  being  ob- 
tained by  means  of  a  lever  attached  to  the  pump-handle. 
The  apparatus  is  carefully  constructed,  so  as  to  avoid  the  en- 
trance of  acid  either  into  the  flask  or  the  pump,  so  that  the 
employment  of  the  acid  need  afford  no  inconvenience  to  the 
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introduotion  of  the  maohine  in  private  houses.  The  acid  may 
be  removed  and  replenished  when  necessary  by  means  of  a 
suitable  opening  provided  on  one  end  of  the  i*eceiver.  When 
the  acid  is  fresh,  the  freezing  operation  is  much  more  rapid 
than  when  a  number  of  carafes  have  been  frozen,  a  natural 
consequence  of  the  weakening  of  the  acid  by  dilution  from 
the  absorbed  vapor.  When  the  efficiency  of  the  acid  has  be- 
come notably  impaired,  it  must  be  removed  and  replaced  by 
fresh  material.  The  cost  of  freezing  a  single  carafe  is  esti- 
mated to  average  about  one  half  to  two  thirds  of  a  cent 
where  the  acid  is  thrown  away  after  its  work  is  performed ; 
where  the  diluted  acid  can  be  utilized,  this  estimate  will  of 
course  be  materially  lessened.  The  carafe,  or  decanter,  half 
filled  with  ice,  is  to  be  completely  filled  with  water,  and  is 
thus  brought  upon  the  table,  being  replenished  with  fresh 
water  when  empty.  The  shape  of  the  decanter  renders  the 
melting  a  slow  process,  and  when  once  partially  filled  with 
ice  it  will  supply  cold  water  for  the  greater  part  of  the  day. 
If  desired,  however,  it  is  obvious  that  the  same  machine,  with 
a  suitable  modification  of  the  water-vessels,  can  be  made  to 
furnish  ice  blocks  of  any  size  or  form. — American  JEkchange 
and  Bevieuf,  XXVIL,  272. 


N.  MATE^A  MEDICA,  THERAPEUTICS^  AJ^B  EYGIENE.  525 


N.  MATERIA  MEDICA,  THERAPEUTICS,  AND 

HYGIENE. 

JOLLY  ON  PHOSPHATE   OF  LIME. 

Dr.  Jolly,  in  correction  of  a  previous  memoir  on  the  phos- 
phate of  lime,  remarks  that  of  the  two  elements,  phosphoric 
acid  and  lime,  constituting  the  soluble  and  insoluble,  the 
former  is  absorbed  in  a  certain  proportion  at  once ;  the  sec- 
ond, or  the  lime,  is  rejected  almost  entirely  by  the  intestinal 
canaL 

The  soluble  preparations  of  the  phosphate  of  lime  act  final- 
ly as  acid  principles ;  then,  in  consequence  of  the  changes 
which  they  undergo  in  the  intestines,  they  act  secondarily 
as  phosphatic  agents  of  another  base,—- 12  B^June  80, 548. 

HYPODERMIC  INJECTION  OP  LACTATE   OF  BODA. 

Dr.  Preyer,  of  Jena,  has  called  renewed  attention  to  the 
fact  that  a  preparation  of  lactate  of  soda  injected  under  the 
skin,  or  introduced  into  the  stomach,  will  produce  a  somno- 
lence quite  similar  to  natural  slumber.  The  application  of 
this  through  the  mouth  has  been  tried  with  much  success 
iu  some  cases,  although  in  others  it  has  been  quite  ineffica- 
cious.—13  i?,  April  22, 1876,  634. 

THERAPEUTICAL  VALUE   OF  8ILPHIUM. 

Considerable  attention  has  lately  been  paid  to  the  subject 
of  the  therapeutical  value  of  plants  of  the  genus  SUphium^ 
to  which  the  well-known  "  compass  weed  "  of  the  Western 
prairies  belongs.    It  is  used  more  particularly  in  cases  of 
phthisis,  and,  according  to  Dr.  Laval,  produces  the  following 
results:  First,  the  reappearance  of  appetite,  if  this  has  disap- 
peared ;  second,  the  relief  of  the  difficulty  in  breathing  and 
aa  easier  respiratj^n ;  third,  a  much  less  painful  cough,  the 
phlegm  being  tuo^  nataral,  and  indicating  less  the  phenom- 
ena of  tubercuJoj.        Jill  these  effects,  increase  of  appetite, 
augmentation  I|k /^l^odificatioU  ^^  ^^®  bronchial  secretions, 
and  easier  mni^i  V*    sho^xr  iUat  imvo^tanl  functional  activ- 
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According  to  other  aathors,  however,  caution  is  to  be  ex- 
ercised in  its  administration,  as  in  certain  stages  it  may  do 
more  harm  than  good.  Farther  and  more  extended  experi- 
ments will  be  required  in  order  to  determine  precisely  how 
to  apply  this  remedy,  and,  mdeed,  whether  it  has  the  virtues 
attributed  to  it  by  its  sanguine  advocates.  It  is  to  be  re- 
marked that  the  ancients  attached  great  therapeutic  virtue 
to  the  use  of  silphium,  considering  it  as  a  true  panacea. — 11 
J?,  July  1, 363.  

NBW  SUBSTANCES   OF  THB  MATBBIA  MBDICA« 

At  the  recent  Pharmaceutical  Congress  held  at  Bristol, 
England,  an  account  was  given  by  Mr.  Groves,  the  president, 
of  sundry  new  drugs,  some  of  which  are  probably  destined  to 
occupy  a  prominent  place  in  the  Materia  Medica.  Most  of 
them  were  brought  from  South  America,  and  as  yet  are  but  im- 
perfectly understood.  One  of  these  is  known  as  BtUea^  which 
is  said  to  contain  a  basic  substance,  which  combined  with 
sulphuric  acid  is  white,  almost  like  cinchona,  and  is  exported 
to  Europe  in  great  quantities  to  adulterate  quinine.  Erva  de 
i2a^o,a  cinchonaceous  plant,  used  in  Brazil  for  killing  rats  and 
mice,  is  another  ditig  which  is  said  to  exert  an  action  upon 
the  heart  similar  to  that  of  digitalis.  Certain  substances, 
known  as  &oa,  Bahia^  and  Araroba  poioders,  and  claimed 
to  have  quite  different  effects,  have  lately  been  shown  to 
be  one  and  the  same  thing,  the  plant  having  been  exported 
from  Bahia  to  6oa,  and  thence  introduced  into  Europe.  The 
essential  principle  of  these  powders,  as  recently  separated, 
has  been  called  Chrt/aardhin^  and  contains  from  eighty  to 
eighty-four  per  cent,  of  pure  chrysophanic  acid,  long  known 
as  a  constituent  of  rhubarb  roots.  This  is  considered  in  Brazil 
as  almost  a  specific  for  certain  forms  of  skin  disease.  Anoth- 
er substance  mentioned  was  Ourgun  haUam^  an  oleo-resinous 
fluid,  obtained  by  making  incisions  in  the  bark  of  Diptero- 
carpus  IcBvis.  This,  for  a  time,  was  used  principally  as  an 
adulterant  of  copaiba,  but  is  now  believed  to  be  a  very  val- 
uable agent  in  the  treatment  of  skin  diseases,  especially 
leprosy ;  indeed,  it  is  said  that  Ourgun  balsam  renders  this 
disease  quite  tractable,  sometimes  curing  it,  and  in  most 
cases  alleviating  it.  It  is  applied  in  emulsions  with  lime- 
water,  internally  and  also  as  an  ointment    It  is  also  ui^ed 
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as  applicable  in  cancer.  An  elaborate  series  of  experiments 
is  now  being  prosecuted  by  the  Indian  government  to  de* 
termine  its  availability  in  similar  cases.  Salicylic  acid  was 
also  dwelt  upon  as  an  important  addition  to  the  resoarces 
of  the  pharmaceotist.  Its  great  superiority  to  carbolic  acid 
in  most  cases  was  pointed  out,  which,  combined  with  its 
mncb  less  objectionable  taste  and  flavor,  will  doubtless  call 
it  extensively  into  use.  Introduced  in  small  quantities  into 
the  water  in  which  leeches  are  kept,  it  preserves  those  ani- 
mals in  a  healthy  condition,  showing  its  non-poisonous  char- 
acter. The  speaker  thought  its  future  applications  were 
more  likely  to  be  internal  than  external.  Reference  was 
made  to  the  artificial  preparation  of  oil  of  winter-green 
(salicylate  of  methyl),  prepared  from  the  artificial  acid,  and 
possessing  the  taste  and  odor  of  the  oil  of  the  plant  on  dis- 
tillation. The  interesting  fact  was  stated  that  salicylic  acid 
can  be  obtained  in  nearly  pure  crystals  from  the  essential  oil 
of  Andromeda  XteecfienauUiij  a  plant  growing  in  inexhaust- 
ible profusion  on  the  Keilgherry  Hills.  By  saponifying  the 
oil  with  potash  and  adding  a  mineral  acid,  the  salicylic  acid 
is  precipitated  in  a  state  of  purity.  If  this  is  distilled  with 
lime  and  sand,  pure  carbolic  acid  is  obtained.  It  is  thought 
that  botb  these  acids  can  be  obtained  from  the  plant  at  a 
cost  of  a  few  shillings  a  pound.  A  substance  has  lately  been 
derived  from  the  roots  of  the  Digitalia  purpurea^  which  is  so 
poisonous  as  to  render  doubtful  its  availability  for  medicinal 
purposes.— 18  A^  October  18, 1875,  89. 

ON  JABOBA.NDI. 

Among  the  most  remarkable  objects  of  the  Materia  Medica 
lately  introduced  to  notice  is  one  known  as  Jaborandi^  and 
especially  noteworthy  from  its  power  of  producing  a  rapid, 
prompt,  and  intense  salivation.  The  plant  is  a  native  of 
the  Empire  of  Brazil,  and  known  to  botanists  as  the  Pi- 
locasrpue  pinnattte.  Four  grammes  of  the  leaves  dissolved 
in  125  grammes  of  boiling  water,  or  in  20  grammes  of 
alcohol,  will  bring  about  at  the  end  of  twenty  to  forty 
minutes  a  perspiration  which  continues  from  one  to  two 
hourSy  and  is  enough  to  completely  saturate  the  clothing 
or  even  the  bedding  of  the  patient  with  moisture,  to  an 
amount  estimated  at  from  three  to  five  hundred  grammes. 
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Dr,  Albert  Robin  has  lately  received  the  sum  of  1500 
from  the  Barbier  prize,  for  an  essay  upon  the  applications  of 
this  substance ;  and,  in  addition  to  the  determination  of  the 
facts  just  mentioned,  he  has  shown  that  in  the  amount  of 
perspiration  thus  produced  there  is  an  elimination  of  urea  of 
about  one  gramme,  and  of  chlorides  of  about  one  gramme 
and  a  hal£  Experiments  have  been  tried  also  upon  dogs 
and  guinea-pigs,  which,  as  not  being  provided  with  sudorific 
glands,  gave  no  result,  and  even  with  horses,  which  have  such 
apparatus,  no  satisfactory  experiment  could  be  made.  A  secre- 
tion of  saliva,  according  to  Robin,  commences  and  continues 
equally  with  that  of  perspiration,  and  he  determined  an  elim- 
ination of  400  to  500  grammes  in  about  two  houi-s — an  amount 
forty  times  that  of  natural  salivation.  The  saliva  proved  to 
be  viscid,  very  alkaline,  and  charged  with  mineral  salts,  es- 
pecially the  carbonates  and  chlorides.  The  secretions  of 
teal's,  and  of  the  bronchial  and  nasal  mucus,  are  somewhat 
increased,  but  much  less  in  proportion  than  the  othero  men- 
tioned. The  occasional  nausea  produced  by  the  application 
of  Jaborandi  is  due,  according  to  Robin,  to  the  swallowing 
of  the  saliva,  which  should  therefore  be  carefully  avoided. 
The  urinal  secretion  was  slightly  diminished  by  the  use  of 
this  drug.  The  therapeutic  value  of  Jaborandi,  the  author 
considers  very  great,  and  among  other  applications  is  Uie 
treatment  of  acute  articular  rheumatism,  in  which,  in  near- 
ly every  instance,  there  was  a  notable  diminution  of  pain 
during  and  after  its  action,  a  better  sleep,  and  a  decided  de- 
crease in  the  duration  of  the  malady  after  two  or  three  ad- 
ministrations for  several  days.  Three  patients  who  had 
muscular  rheumatism  were  promptly  relieved;  two  were 
cured  of  pneumonia,  and  the  third  case  was  fatal  from  causes 
beyond  the  i*each  of  any  medicine ;  very  favorable  resnlts 
were  produced  in  oases  of  bronchitis  and  asthma;  and  in 
twelve  cases  of  Bright's  disease,  eveiy  one  reed ved  a  decided 
benefit  from  the  treatment.  Another  paper  on  Jaborandi, 
which  likewise  received  a  prize  of  1500  francs  from  the 
Academy  of  Sciences,  was  that  by  Hardy,  upon  the  active 
principle  of  Jaborandi,  which  he  caMs  pUoearpine,  This  is 
an  alkaloid,  solvable  in  water  and  in  alcohol.  It  has  been 
isolated,  but  not  yet  actually  obtained  in  a  crystallized  form. 
So  far  as  can  be  judged,  the  alkaloid  contains  all  the  active 
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properties  of  the  plant,  and  can,  consequently,  be  used  in 
many  cases  to  much  better  advantage. — 6  B^  December  22, 
1876,1333.  

THEBAPEUTIC  QUALITIBS   OF  COD-LIVBB  OIL  AND  QUININE. 

The  Paris  Medical  Journal  commends  a  certain  prepara- 
tion of  quinine  and  cod-liver  oil  as  having  excellent  thera- 
peutical virtues.  The  experiment  had  been  frequently  made 
of  dissolving  quinine  with  cod-liver  oil,  but  without  success ; 
subsequently  the  object  was  accomplished  by  combining  the 
alkaloid  with  oleic  acid,  and  then  dissolving  this  oleic  acid 
in  a  given  quantity  of  cod-liver  oil.  The  French  preparation 
of  this  substance  is  arranged  to  give  five  centigrammes 
of  quinine  to  each  tablespoonful  of  the  oil. — 1  J5,  January 
2,1876,206.  

CHEAP  QUININE. 

It  is  reported  that  the  extensive  cinchona  plantations  in 
British  Sikhim  have  lately  begun  to  furaish  an  efficient  feb- 
rifuge, sold  at  a  cheap  rate.  The  resident  manager  of  the 
plantation  at  Darjeeling  writes  to  Dr.  Hooker  that  they  ex- 
pect to  collect  about  ninety  tons  of  the  dry  bark  during  this 
season ;  that  they  are  making  it  on  the  spot  into  a  febrifuge 
which  is  evidently  quite  as  effectual  as  quinine.  They  are 
making  from  forty  to  fifty  pounds  a  week,  and  expect  to  in- 
crease the  quantity,  and  hope  to  sell  this  at  about  fifty  cents 
an  ounce. — 12  A^  January  6, 1876, 196. 


OHLQBAL  AND  PICBOTOXINB. 

Dr.  Christian  Brown  has  shown  that  the  hydrate  of  chloral 
IS  physiologically  the  antagonist  of  picrotoxine,  when  admin- 
istered to  hares  and  rabbits  and  guinea-pigs,  and  that  life 
may  be  saved,  after  a  fatal  dose  of  picrotoxine,  by  adminis- 
tering the  chloral  within  fifteen  or  twenty  minutes  of  the  tak- 
ing of  the  other  substance.  This  antagonism  is  subject  to 
two  restrictions :  first,  when  the  dose  of  picrotoxine  is  large 
enongh  to  destroy  life  before  the  chloral  has  had  time  to  act ; 
and,  second,  when  the  dose  is  too  great  to  be  combated,  ex- 
cepting by  a  fatal  dose  of  chloral.  On  the  other  hand,  how- 
ever, picrotoxine  is  only  to  a  very  limited  degree  the  antag- 
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onist  of  chloral,  merely  mitigating  the  hypnotic  effects  upon 
the  brain  and  nervous  system.  The  minimum  fatal  dose  of 
the  hydrate  of  chloral  for  the  hare  is  twelve  grains  for  each 
pound  of  weight  of  the  body.  With  the  cat  it  has  been  found 
that  there  is  practically  no  antagonism  between  picrotoxine 
or  strychnine  and  chloral.  Picrotoxine  and  hydrate  of  chlo- 
ral administered  together  to  a  cat  produced  death  by  stop- 
ping the  action  of  the  heart,  apparently  without  exciting  any 
destructive  or  exhausting  influence  upon  the  superior  nerv- 
ous centres.  The  energy  of  the  action  of  hydrate  of  chloral, 
however,  in  its  fatal  minimum  dose,  according  to  Dr.  Brown, 
is  in  proportion  to  the  development  of  the  cerebral  hemi- 
spheres.—12  i?,LXXXIX.,  142. 

ACTION   OF  BBOMIDE   OF  LITHIUM. 

The  use  of  bromide  of  lithium  as  a  remedy  appears  to  he 
increasing  since  the  firat  suggestion  of  its  application  by  Dr. 
&  W.  Mitchell,  of  Philadelphia,  in  1870.  Dr.  Levy,  a  French 
physician,  has  reported  as  the  result  of  careful  investigation 
that  while  the  bromide  of  potassium  exercises  a  decided  ac- 
tion on  the  muscular  system,  bromide  of  lithium  has  appar- 
ently none  in  this  respect,  but  acts  more  energetically  and 
more  rapidly  than  the  potassium  upon  the  spinal  marrow 
and  nerves  of  sensation.  He  also  states  that  there  is  an  in- 
fluence of  the  bi*omide  of  lithium,  though  slight,  upon  gout ; 
but  it  is  quite  difficult  to  prove  any  influence  in  diminishing 
the  quantity  of  uric  acid  secreted  or  contained  in  the  urine. 
It  has,  however,  a  very  decided  sedative  action  upon  cerebro- 
spinal cases,  and  has  favorably  modified  various  diseases,  es- 
pecially epilepsy.  While  its  action  in  this  respect  is  more 
marked  than  that  of  the  bromide  of  potassium,  it  has  the  ad- 
ditional advantage  of  not  acting  npon  the  heart — a  matter  of 
much  moment  in  some  cases.  He  thinks,  therefore,  that  in 
any  event  the  bromide  of  lithium  deserves  an  honorable  men- 
tion in  therapeutics.  The  doses  in  which  Dr.  Levy  adminis- 
tera  this  remedy  are  50  centigrammes  for  the  gout,  and  20 
centigrammes  for  such  nervous  conditions  as  hysteria,  in- 
somnia, etc.  For  epilepsy  he  uses  at  first  50  centigrammes, 
increasing  the  amount  gradually  to  2\  or  3  grammes.  There 
is  no  danger,  he  thinks,  in  giving  doses  even  greater  than 
this.— 12  jB,  LXXXVni.,  286. 
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SXTBAORDINABT   ACTION   OF  NITBATE   OF  AMYL. 

The  nitrate  of  amyl  has  within  the  last  few  years  obtained 
a  remarkable  importance,  owing  to  its  extraordinary  action 
upon  the  body.  It  appears  that  Professor  Guthrie,  a  dis- 
tinguished chemist,  while  distilling  nitrate  of  amyl  from 
amylic  alcohol,  observed  that  the  vapor  when  inhaled  quick- 
ened his  circulation,  and  made  him  feel  as  if  he  had  been 
running ;  there  was  flushing  of  his  face,  rapid  action  of  his 
heart,  and  breathlessness.  On  making  a  careful  and  pro- 
longed study  of  the  properties  of  this  singular  body,  Dr. 
Hichardson  discovers  that  it  produces  its  effects  by  causing 
an  extreme  relaxation,  first  of  the  bloodvessels,  and  after- 
ward of  the  muscular  fibres  of  the  body.  To  such  an  extent 
does  this  agent  thus  relax,  that,  finding  it  would  overcome 
the  tetanic  spasm  produced  by  strychnia,  he  has  ventured  to 
propose  its  use  in  some  of  the  most  extreme  spasmodic  dis- 
eases, and  thus  far  with  surprising  success.  Under  the  influ- 
ence of  this  agent  one  of  the  most  agonizing  of  known  human 
maladies — angina  pectoris — has  been  brought  under  such 
control  that  the  paroxysms  have  been  regularly  prevented, 
and,  in  one  instance  at  least,  altogether  removed.  Even  tet-^ 
anus,  or  locked-jaw,  has  been  subdued  by  it,  and,  in  two  in-l 
stances  of  an  extreme  kind,  so  efiectively  as  to  warrant  the 
credit  of  what  may  be  truly  called  a  cure. 

INFLUENCE   OF  AITriTUDE   UPON  THE   HEALTH. 

Dr.  Gleitsmann,  physician  in  charge  of  the  Mountain  Sani- 
tarium for  pulmonary  diseases  at  Asheville,  North  Carolina, 
states  that  in  the  treatment  of  pulmonary  diseases  several 
historical  epochs  may  be  recognized — that  in  which  the  sea 
climate  was  considered  as  most  beneficial,  that  in  which  dry 
climates  were  advised,  and  that  in  which  elevated  regions 
were  recommended.    The  most  recent  theoretical  investiga- 
tors, as  well  as  many  physicians,  however,  agree  that  in  the 
removal  of  the  p^iient  to  elevated  regions  we  do  for  him  the 
very  best  that  q^^  be  done.     Dr.  Gleitsmann  finds  that  the 
success  attain^.  ? ^  the  removal  oi  the  patient  to  southern 
climates,  w/th^;  Zc^riust  a  .^reatex  a^^^^^A^*  «^«^^^"^*  »^^P^y 
to  areiie/ofa  %  €^vt<>mB      it  waximg  off  fresh  injuryi  the 
V^t^ent,Bfter^^^f^y^  ^^^OdJ^       ^otacqiuredtAxat  power  of 
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resistance  which  alone  can  prevent  a  new  catarrh  or  inflam- 
mation from  attacking  the  lungs.  The  general  effect,  on  the 
other  hand,  of  a  mountain  climate  must  be  considered  as  an 
active  one,  since  increased  demands  are  made  upon  the  func- 
tions of  the  organism  from  all  sides — mechanical,  chemical, 
and  dynamic. — Tranmotions  of  the  Medical  Faculty  of  Mor 
rylafid,  1876.  

EFFECTS  OF  CHOLBBA  ON  THE  MUCOUS  MEMBRANE. 

In  a  valuable  report  to  the  United  States  government 
upon  the  microscopic  examination  of  the  intestines  in  cases 
of  cholera.  Dr.  Danfoith  says  that  not  only  are  the  mncona 
and  muscular  layers  much  disturbed  and  widely  separated, 
showing  between  them  a  beautiful  loosely  woven  web  of 
areolar  or  connective  tissue,  but  that  not  a  single  perfect 
villus  can  be  seen ;  a  few  stumps  only  remain.  Tlie  surface 
of  the  mucous  layer  is  quite  denuded,  and  the  clothing  of 
epithelium  stripped  from  its  surface.  Peyer^s  glands  are 
not  much  altered.  It  seems  almost  beyond  belief  that  a  few 
short  hours  can  so  totally  change  the  intestinal  surface. — 
Monthly  Mtcroseopical  Journal^  March^  1876. 

THE  BLOOD  IN  TYPHOID  FEVER. 

M.  Gomil  has  found,  in  the  blood  of  the  spleen  of  patients 
who  have  died  in  the  third  week  of  typhoid  fever,  large 
numbers  of  white  globules,  inclosing  i-ed  globules  to  the 
number  of  five  or  six,  or  even  more,  in  a  single  cell.  Though 
this  is  nothing  new,  M.  Gomil  is  the  first  to  insist  upon  their 
multiplication  in  typhoid  fever.  —  Monthly  Mieroecopical 
Journal^  May^  1 876.  

ASIATIC  CHOLERA. 

Dr.  Bonnafont,  in  a  communication  upon  the  Asiatic  chol- 
era read  before  the  Academy  of  Medicine  of  Paris,  enunciates 
the  following  general  propositions:  First,  this  disease  can 
not  originate  spontaneously  in  any  other  country  than  In- 
dia, but  must  reach  other  regions  by  ti-ansportation,  or  by 
germs  of  the  disease,  atmospheric  currents,  or  some  other 
vehicle;  second,  all  hygienic  methods  to  avert  this  plagoe 
must  be  initiated  and  maintained  in  the  country  of  its  ori- 
gin*, third,  that  it  is  not  the  dead  bodies  of  animals  aban- 
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doned  on  the  soil  by  caravans  of  pilgrims,  nor  the  number 
of  human  bodies  thrown  into  the  Ganges,  that  produce  the 
eruptions  of  the  Asiatic  cholera,  as  these  practices  have  pre- 
vailed for  ages,  while  appearances  of  epidemic  or  Asiatic 
cholera  in  Europe,  Africa,  or  America  date  only  from  the 
beginning  of  the  present  century;  fourth,  other  causes, 
therefore,  must  exist  for  the  frequent  movements  of  this  dis- 
ease, and  it  is  in  India  that  these  are  to  be  investigated ; 
fifth,  secondary  epidemics  may  perhaps  be  developed  in 
points  already  infected ;  but,  with  very  rare  exceptions,  they 
never  assume  the  exact  features  of  genuine  cholera,  and  they 
will  generally  fade  out  and  disappear  until  reinforced  by  a 
new  eruption  from  the  original  starting-point.  Therefore 
the  special  points  to  be  considered  are  the  questions  why 
cholera  has  remained  for  centuries  in  an  endemic  and  station- 
ary condition  in  India,  and  why  it  has  i-ecently  emerged, 
though  the  atmospheric  conditions,  and  the  manners  and  cus- 
toms of  the  Hindoos  and  pilgrims,  apparently  remain  un- 
changed.—1  -B,  XV.,  299.  

PSCULIAB  DISEASE  AMONG  DOGS  IN   CHINA. 

The  dogs  of  China  are  subject  to  a  curious  infliction, 
known  as  ^^  worms  in  the  heart,"  the  symptoms  of  which 
are  the  vomiting  of  blood,  staggering,  and  death  within 
twenty-four  hours  of  the  attack.    In  one  instance,  in  dis- 
section, a  continuous  rope  of  worms  was  found,  fourteen 
inches  long,  stretching  from  the  right  hepatic  vein  through 
the  cava  into  the  right  auricle,  and  thence,  by  a  fine  twist 
of  one  or  two  worms,  through  the  tricuspid  valve  into  the 
right  ventricle,  together  with   a  rope  of  worms,  fourteen 
inches  long,  stretching  into  both  lungs.    The  precise  species 
of  entozoon  has  not  been  indicated,  but  it  produces  death 
very  quickly,  mostly  in  a  mechanical  way,  by  blocking  up 
the  bloodvessels  and  cavities  of  the  heart.     Treatment  is 
difficult,  as  the  disease  is  seldom  recogmzied  during  life,  and 
when  death  com^g  it  is  bo  sudden  aa  to  give  but  little  time 
for  remedies.  J;^^^'  jf  the  wormB  cou\d  be  killed,  tbcy  would 
probably  be  as  i^:arioaa  ^a.A  as  a\W^«^o  ^^^  ^*  cboking  up 
the  heart  ^^oe^  %j^^   Probl!m    i^  ^^^  ^^^  "^^^"^^  ""!  %ji^ 
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TBBATHBMT  OF  ASTHKA. 

It  is  generally  Bopposed  tfaat  an  antagonism  exists  between 
atrophia  and  morphine,  by  which  the  one  neutralizes  the 
other,  and  this  may  possibly  be  the  case  where  either  is  ad- 
ministered separately,  and  is  followed  by  the  application  of 
the  other  at  some  interval.  According  to  Dr.  Oliver,  how- 
ever, when  the  two  are  combined  in  the  form  of  a  hypoder- 
mic injection,  some  of  the  more  uncomfortable  effects  are  re- 
lieved in  certain  cases,  if  not  entirely  removed.  This  writer 
insists  that  the  general  result  is  a  more  rapid  action,  and  al- 
most entii*e  absence  of  disturbance  of  the  stomach  in  the 
production  of  nausea,  so  distressing  to  patients  who  have 
been  treated  hypodermically  with  morphine  alone. 

The  treatment  of  the  physician  referred  to  is  more  partic- 
ularly applied  in  cases  of  attack  of  spasmodic  asthma.  At 
first  the  injections  were  administered  after  the  attack  itself; 
subsequently,  however,  the  friends  of  the  patient  were  in- 
structed in  the  use  of  the  instrument,  and  used  it  immediate- 
ly on  the  first  indication  of  the  trouble.  This  was  continued 
lor  a  period  of  three  years,  during  which  every  one  of  the  at- 
tacks, previously  so  distressing,  was  entirely  prevented.  The 
injections  were  made  in  the  morning  for  several  days  in  suc- 
cession. The  continued  employment  of  these  injections  did 
not  appear  to  be  at  all  injurious  to  the  general  health.  A 
prompt  relief  was  usually  produced  in  five  minutes,  result- 
ing in  a  calm  slumber.  The  most  severe  attack  disappeared 
in  from  fifteen  to  twenty  minutes.  A  similar  good  effect  from 
the  combination  of  the  two  substances  has  been  found  in  the 
treatment  of  dyspnoea. — 12  H^Ihbniary  29, 1876, 184. 

FRENCH  INTESnOAnON   OF  HAT-FBVXB. 

The  JBvUetin  Scientifique^  of  Paris,  refers  approvingly  to 
the  opinion  expressed  by  M.  Decaisne  concerning  hay-fever. 
He  does  not  think  the  annual  periodicity,  which  is  usually 
given  as  one  of  the  characteristics  of  the  disease,  to  be  well 
established,  many  persons  being  sometimes  free  for  years  in 
succession,  and  others  experiencing  several  attacks  at  irreg- 
ular intervals.  The  difficulty  of  breathing,  which  is  some- 
times considered  an  inseparable  condition  of  hay-fever,  is, 
according  to  this  authority,  simply  the  result  of  a  more  de- 
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eided  extensioa  of  the  irritation  which  attacks  the  conjano- 
tiva  and  the  nasal  and  pharyngeal  muoal  surface.  So  far, 
toOy  from  thera  heing  any  greater  tendency  to  the  disease 
among  hay-makers  and  fai*mers  than  any  class  of  the  com- 
mnnity,  the  affection  appears,  in  fact,  to  attack  agriculturists 
and  persons  of  other  oooupations  indifferently — showing  that 
the  emanations  from  forage  plants  can  have,  at  most,  only  a 
very  secondary  influence  in  the  case.  All  the  symptoms  are 
exhibited  at  any  season,  as  the  result  of  sudden  exposure  to 
cold  when  the  body  is  in  a  condition  of  perspiration,  whether 
subjected  or  not  to  dust  or  other  irritating  emanations.  The 
disease  must  be  regarded,  therefore,  as  simply  a  catarrhal 
fever,  influenced  and  modified  in  its  origin  and  progress  ac- 
cording to  individual  peculiarities  and  by  atmospheric  con- 
ditions.   

COCHIN-CHINA  DIASRH(BA. 

The  Cochin-Ohina  diarrhoea  annually  carries  off  about  1000 
men  of  the  French  army  and  navy.  According  to  Dr.  Nor- 
mand,  naval  surgeon,  this  disease  is  produced  by  the  presence 
in  the  intestines  of  an  enormous  number  of  intestinal  worms, 
of  the  new  species,  AnguUbda  stercoralis.  It  is  one  fourth 
of  a  millimeter  in  length. — Papular  Science  MorUAb/^  No- 
vember,  

INDIAN  CORN  AND   £NDSMI0  PELLAGRA. 

In  Southern  Europe,  and  especially  in  Italy,  in  localities 
where  maize  is  largely  consumed  by  the  poorer  classes,  pel- 
lagra has  long  been  prevalent,  and  has  been  almost  exclu- 
sively confined  to  such  as  subsist  for  the  most  part  on  com 
meal.    In  Cremona  one  out  of  every  twenty-four  of  the  pop- 
ulation is  thus  afflicted,  and  in  Brescia  one  in  forty-one,  and 
the  number  is  annually  increasing.    The  mould  Sporisorium 
maidis^  detected  on  grains  of  com  in  1870  by  Bellardini  and 
Cassati,  was  suspected  as  the  cause  of  the  disease,  as  well  as 
the  common  mould,  J^'^^^oiUvum  glavct<m,60  frequently  found 
on  improperly  ^^ed  and  imperfectly  stored  com.    Accoi-d- 
ing  to  the  oh^^^stions  of  ProiessoT  Lambrosa,  however, 
there  is  no  coi^J.^ion  b^two^n  tlwae  fungi  and  the  pellagra, 
but  tie  ^i^^X<rin^t^^    Vn^r  ititVi<i  lanoldlty  of  the  fatty 
ail,  richly pt^p^r^  corn    ^*  t  He  Aowed  that  the  disease 
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can  not  be  excited  either  by  introducing  the  above  nionlds 
into  the  0tomach  or  directly  into  the  circulation,  but  that 
it  can  be  produced  by  the  administration  of  corn  meal  that 
has  become  mncid.  He  contends,  therefore,  that  tho  disease 
in  Lombardy  results  in  part  from  late  planting,  which  pre- 
vents the  ripening  of  the  grain,  and  that  planting  too  thickly, 
harvesting  too  early,  drying  the  ears  imperfectly,  together 
with  storage  of  the  corn  and  meal  in  damp  places,  all  con- 
tribute to  render  the  disease  epidemic.  He  attributes  the 
total  absence  of  the  disease  from  portions  of  America  where 
maize  is  almost  exclusively  used  for  food  to  the  thorough 
ripening  and  drying  of  the  grain,  and  the  conversion  of  com- 
paratively small  portions  into  meal  at  a  time.  He  recom- 
mends, therefore,,  the  keeping  on  hand  of  but  a  limited  supply 
of  freshly  ground  meal,  and  the  preparation  of  small  cakes 
instead  of  the  usual  large  loaves,  which  are  seldom  baked 
through,  and  which,  as  they  are  often  kept  fourteen  days, 
are  very  liable  to  spoil.  According  to  Professor  Haberland, 
the  disease  has  not  yet  been  noticed  in  the  southern  por- 
tions of  Austria,  where  corn  is  also  largely  consumed.  He 
suggests  that  the  rancidity  may  be  prevented  with  certainty 
by  I'emoving  the  oleaginous  germ  before  grinding.  — 16', 
1875,218.  

IMPROVED  DENTAL  PROCESS. 

Napier,  the  well-known  English  dentist,  has  devised  what 
he  considers  a  valuable  process  in  dental  surgery,  especially 
in  a  case  where  the  teeth  are  extremely  sensitive,  and  it  be- 
comes necessary  to  file  them  down  for  the  purpose  of  intro- 
ducing artificial  teeth  on  the  stumps.  For  the  sake  of  avoid- 
ing pain  in  the  operation  as  far  as  possible,  ether  spray  is 
first  made  use  of  in  reducing  the  sensibility  of  the  teeth—a 
piece  of  cotton  dipped  in  ether  and  laid  first  on  the  teeth  and 
then  on  the  instrument  being  found  to  answer  a  still  better 
purpose.  While  engaged  in  this  operation,  it  occurred  to  Dr. 
Napier  to  avoid  the  usual  practice  of  dentists  of  extirpating 
the  nerve,  with  which  object  he  took  a  bit  of  hard  wood,  dip- 
ping it  in  nitric  acid,  and  with  this  cauterising  the  exposed 
portion  of  the  nerve  in  each  tooth  successively.  He  then 
filed  the  teeth  down  to  the  level  of  the  gums  without  pro- 
ducing any  pain  whatever.    He  found  that  in  this  way  the 
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Stump  of  the  tooth  remained  perfectly  healthy,  giving  no 
pain  of  any  kind,  and  that  the  subsequent  experiences  of  the 
patients  were  of  the  most  satisfactory  nature. 

POISONOUS  PSOPSBTIES   OF  GLYCEBINE. 

In  a  paper  by  Dnjardin-Beaumetz  upon  the  poisonous 
properties  of  glycerine,  it  is  stated  that  this  substance,  chem- 
ically pure,  when  introduced  under  the  skin  of  a  dog,  causes 
death  in  a  dose  of  eight  to  ten  grammes  per  kilogramme  of 
the  weight  of  the  foody,  the  general  symptoms  of  the  poison 
being  those  of  alcoholism. — 12  A^Jtdy  30, 65. 

POISONOUS  PBOPSBTIES   OF  FUCHSIN. 

The  question  of  the  poisonous  properties  of  f  uchsin,  now  so 
extensively  used  as  a  dye,  as  also  for  coloring  wines,  has 
been  a  subject  of  much  contention  by  chemists  and  toxicol- 
ogists.  It  is  now  quite  generally  accepted  that  when  chem* 
ically  pure  it  is  harmless,  being  dangerous  only  when  con- 
taining foreign  impurities.  This  conclusion  has  quite  recent- 
ly been  reached  by  Poisson,  who  fed  rabbits  in  successive 
doses  with  pills  of  this  substance,  chemically  pure,  without 
producing  any  apparent  injury.  On  killing  the  rabbits  the 
viscera  were  all  brightly  colored  with  violet  red,  but  no  in- 
flammation or  lesion  was  appreciable  in  any  part. 

BEPOBT   OF   MASSACHUSETTS   STATE   BOABD   OF   HEALTH, 

An  important  addition  has  been  made  to  the  valuable 
documents  published  by  the  Massachusetts  State  Board  of 
Health,  in  the  ibrm  of  a  special  report  on  the  pollutions  of 
certain  rivera  in  the  state,  such  as  the  Blackstone,  Charles, 
Chicopee,  and  others,  with  general  observations  on  water 
supplies  and  sewerage,  as  prepared  by  Mr.  James  P.  Kirk- 
wood.    There  is  also  an  appendix,  containing  certain  anal* 
yftes  by  Professor  Nichols;  "The  Drainage  and  Sewerage 
of  the  State  from  a  Sanitary  Point  of  View,"  by  Dr.  Win- 
sor;  and  "Ti^  Jjifiposal  of  Sewage,"  by  Dr.Folsom.    The 
repoit  closes  n^^ ,  ^ries  of  sammavves  and  recommendations. 
Prom  tbia  |.« J;  ,^  ^o  le^n  that  the  moat  widespread  evil 
in  MasssoAofi^^^'     b^o^^U  out.  \)7Ae  investigations  of  the 
board,  IB  the  J0f^ess  of     ,  -.riaVtig  from  incomplete  avain- 
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The  general  question  of  the  disposition  of  sewage  is  one 
that  has  occupied  the  attention  of  the  board.  A  well-ordered 
water  supply,  water-closets,  and  suitable  drainage  in  connec- 
tion with  a  system  of  sewers  is,  of  course,  the  best.  The 
substitutes  for  water-closets  are,  first,  frequent  disinfection 
with  dry  earth,  and  prompt  and  frequent  removal  of  all  ex- 
crement ;  second,  the  disposition  of  slop-water  in  such  a  way 
that  it  can  not  putrefy  and  contaminate  the  air  in  the  neigh- 
borhood of  dwellings.  This  is  well  attained  by  a  system  of 
irrigation  devised  by  Mr.  Rogers  Field,  of  London ;  but 
where  this  can  not  be  adapted,  it  is  said  that  the  safest  way 
is  to  dispose  of  slop-water  on  the  surface  of  the  ground  not 
near  dwellings,  where  the  organic  matters  in  suspension  or 
solution  will  be  taken  up  by  vegetation.  All  tanks,  reser- 
voirs, cesspools,  etc.,  may  be  always  looked  upon  as  likely 
to  cause  serious  trouble  under  the  immense  majority  of  cir- 
cumstances.   

CINCINNATI  HAHS. 

The  health  authorities  of  Paris  have  lately  prohibited  the 
sale  in  that  city  of  Cincinnati  hams,  which,  as  is  well  known, 
are  generally  put  up  in  canvas,  colored  of  a  brownish  hue 
According  to  the  results  of  a  chemical  investigation,  this 
color  is  due  to  chrome-yellow,  or  the  chromate  of  lead,  which 
is  in  itself  a  highly  poisonous  substance. 

Professor  Bouchardat  suggests,  in  a  communication  on  the 
subject,  that  if  a  brown  color  for  this  purpose  is  desirable, 
there  are  numerous  substances,  such  as  curcuma  and  others, 
which  are  entirely  inoffensive,  and  which  would  be  equally 
valuable  in  producing  the  general  effect  of  color. — 12  B,  May 
15,1876,480.  

EXCLUSION  OV  DUST  FBOM  THB  LUNG& 

Dr.  B.  W.  Richardson,  in  a  series  of  lectures  upon  unhealthy 
trades,  recently  delivered  in  London,  mentions  a  new  device 
for  the  filtration  of  dust,  the  injuries  from  which  are  known 
to  be  among  the  most  serious  to  which  mechanics  and  oper- 
atives are  subjected.  Whenever  filings  and  fine  dust  of  any 
kind  are  produced,  it  is  very  important  to  prevent  the  intro- 
duction of  particles  of  the  foreign  substance  into  the  lungs, 
as  even  an  occasional  exposure  may  do  great  harm,  while 
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one  continued  for  many  months  or  yearn  almost  inevitably 
produces  fatal  results. 

Dr.  Richardson  states  that  the  principal  conditions  in  a 
mask,  in  order  to  secure  perfection  of  action,  are  a  free  en- 
trance of  air  and  freedom  of  exit,  with  balance  for  respira- 
tion and  expimtion  so  arranged  that  the  expiration  should 
be  at  least  one  sixth  freer  than  the  inspiration ;  second,  the 
removal  of  the  water  of  expiration ;  third,  selection  of  a  ma- 
terial for  filtration  that  shall  absorb  the  smallest  possible 
amount  of  water,  offer  as  little  resistance  as  is  possible,  and 
.filter  finely;  fourth,  arrangement  of  the  filter  so  that  it 
should,  as  far  as  possible,  clear  itself,  in  expiration,  of  the 
dust  it  had  received  during  the  time  the  air  was  being  drawn 
through  in  the  act  of  inspiration. 

For  these  purposes  numerous  devices  have  been  presented ; 
among  them  one  by  which  the  air  is  passed  through  cotton. 
In  this,  however,  the  cotton  soon  becomes  saturated  with 
-water ;  the  breathing  is  difficult  even  in  pure  air.  A  second 
form,  made  of  layers  of  crape  spread  over  a  light  framework, 
18  easily  put  on  and  ofi*,  and  it  admits  the  passage  of  the  air 
in  either  direction  freely,  but  it  allows  the  water  to  accumu- 
late in  the  meshes,  and  it  filters  badly.  It  answera  fairly  for 
very  coarse  dusts,  but  the  finer  sorts,  such  as  flour,  are  not 
excloded. 

Other  very  complicated  forms  were  mentioned ;  but  the 
one  to  which  the  lecturer  refen'ed  as  having  all  the  good 
qualities  and  none  of  the  disadvantages  of  the  rest  is  made 
of  feathers  arranged  around  the  outside  of  a  perforated  breath- 
ing tube  of  a  convenient  size,  a  line  of  feathers  being  fasten- 
ed to  the  tube,  and  wrapped  around  it  so  closely  as  to  cover 
all  the  perforations.  By  breathing  through  the  upper  end  of 
this  tube,  the  feathers  come  down  to  the  perforations  in  in- 
spiration, and  expand  in  expiration  so  as  to  be  lifted  from 
the  openings,  and  all  the  intercepted  dust  is  blown  off.  Very 
little  moisture  ig  collected,  and  the  apparatus  is  considered 
almost  perfect. 

The  tube  is  x^  ^^ned  in  a  mask,  which  is  tied  around  the 
feathers,  so  a^  .,  jjjore  readily  to  keep  them  in  the  proper 
position.  It  '^^%y0  put  on  and  taken  off  as  easily  as  if  it 
were  s  pair  ^  Jp  ^f^Bcles.  The  filter-tube  is  placed  below, 
80  as  to  cstot  ^fif^XjB  inspired  air,  and  by  means  of  the  two 
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side  expiratory  valves  nearly  all  the  moisture  of  the  breath 
is  set  free. — 18  A^June  9, 1876,  326. 

SLSCTBICAL  ALABH   AGAINST  CARBONIC  OXIDB. 

The  following  is  the  general  construction  of  a  small  appa- 
ratus, designed  by  Ansell,  which  is  said  to  indicate  the  pres- 
ence of  a  comparatively  small  amount  of  carbonic  oxide  in 
the  atmosphere  by  starting  an  electrical  alarm,  and  seems 
to  be  especially  adapted  to  sleeping*chambers,  where  there 
may  be  any  danger  from  the  escape  of  gas.  A  pear-shaped 
vessel,  closed  at  the  top  with  a  porous  membrane — ^best  with 
an  unglazed  eaithen  plate — is  connected  at  the  bottom  with 
two  communicating  tubes  filled  to  a  ceitain  height  with  mer- 
cury. The  tube  not  immediately  connected  with  the  vessel 
ends  in  a  small  hollow  glass  bulb,  containing  a  platinum 
wire  reaching  nearly  to  the  mercury.  The  poles  of  a  bat- 
tery, including  in  its  circuit  an  alarm-bell,  are  connected  re- 
spectively with  this  wire  and  the  mercury.  In  an  atmos- 
phere containing  carbonic  oxide,  this  gas,  of  lower  specific 
gravity,  will  diffuse  so  much  more  rapidly  through  the  po^ 
ous  membrane  into  the  vessel  filled  with  air,  that  sufficient 
pressure  will  be  produced  to  cause  a  depression  of  the  mer- 
cury in  the  tube  connected  with  it,  and  a  con^esponding  ele- 
vation of  it  in  the  other,  until  it  comes  in  contact  with  the 
platinum  wire,  when  the  alarm  will  be  sounded  by  the  com- 
pletion of  the  circuit. — 18  (7,  Februanry  9, 1876, 81. 
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AngoliBy  Nils  Pet6r.  For  manj  jeara  Soperintendent  of  the  PAleon- 
tologicai  Department  of  the  Royal  Maseuoi  at  Stockholm,  and  author  of  nu- 
merous memoirs  on  the  geology  and  paleontology  of  Sweden.  Died  Febru- 
ary Idth,  at  the  age  of  seventy. 

Bftlftrdy  H.  Member  of  the  Academy  of  Sciences  of  Paris,  and  Profess- 
or of  Chemistry  at  the  Sorbonne.     Died  in  Paris,  at  the  age  of  seventy-finir. 

BandeilBi  Marquis  8a  de.  Author  of  several  papers  on  the  Portn- 
gaese  possessions  in  Africa.  Died  at  Idsbon,  Febmary  6th,  at  the  age  of 
eighty-one. 

Becher,  Bear-Admiral  A.  B.  Entered  the  British  naTv  ill  1812,  and 
became  editor  of  the  Nautical  Magazine^  after  a  period  of  service  in  survey- 
ing on  the  Canadian  lakes,  in  the  Hydrographic  OfBce,  and  in  the  Admiral- 
ty. In  1856  published  "The  Landfall  of  Columbus/'  identifying  Watling 
Island  with  Gnanahani.  Died  February  14th,  in  the  eigfaty-fonrth  year  of 
his  age. 

Birdf  ftedorick.  An  astronomer ;  specially  skilled  in  polishing  mirrors 
of  telescopes.    Died  at  Birmingham,  September  27th,  aged  sixty. 

Bleok,  Dr.  W.  H.  D.  Bom  in  Berlin  in  1827.  Distinguished  as  a  phi- 
lologist, and  an  author  of  several  works  upon  the  languages  of  South  Africa, 
Australia,  and  Polynesia.  Died  August  17th,  at  Capetown,  in  the  fiftieth 
year  of  his  age. 

Boeck,  Br.  William.  Author  of  important  works  on  elephantiasis  and 
other  diseases.    Died  at  Christiania,  December  10th. 

BoIIaerty  William.  An  explorer  in  Central  and  South  America ;  espe- 
cially interested  in  geology  and  arcluec^gy.    Died  November  ISth. 

Borlan,  Alexander,    a  local  botanist  of  Angers,  France. 

Brongllliarty  Adolphe.  An  eminent  French  naturalist.  Bom  January 
11th,  1801.  Author  of  many  important  botanical  works,  and  one  of  the 
founders  of  the  Annates  des  Sciencei  Naturelies.  Died  February  1 8th,  at  the 
age  of  seventy-five. 

BuohllolZy  Dr.  B.  Well  known  in  connection  with  polar  exploraUon, 
and  more  recently  with  travels  in  Central  Africa.    Died  April  17th. 

(SaningUm,  B.  0,  Known  as  the  propnelot  of  Ked  Hill  Observatory, 
and  subsequently  ofiy  observatory  jj^  Chiin,T\eaT  Faruliam,  where  he  died, 
Noremhev  1st;  aut}^^  ^j^  ^^^^O^e  o€  dicwnpolar  stsis. 

ChekanoVHip  V  j^n  exij^  ^.^^rU^Aedovoledmany  years  to  the 
stady  of  the  geokA  ^C,t  cool  ^'  ^'  ^^e  extensWe  coltaclioas  on  the 
shore. of  ^fceP;jJ^/%l^^^ht^^  0$^^ 
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Cornelissen,  Lieutenant  J.  E.  Head  of  the  marine  branch  of  the 
Utrecht  Institote.    Died  at  Brassels  in  March. 

Creeson,  John  C.  Professor  of  Mechanics  and  Natnral  Philosophj  in 
the  Franklin  InBtitnte  of  Philadelphia,  of  which  body  he  was  president.  At 
the  time  of  his  death,  Januaiy  12th,  aged  seventj,  was  chief-engineer  of  the 
Philadelphia  Park. 

DavieSy  Professor  Charles.  A  well-known  amhor  of  mathematical 
text-books,  a  West  Point  graduate,  and  Professor  of  Mathematics  in  Colum- 
bia College  from  1857  to  1867.  Died  on  the  18th  of  September,  in  his  ser- 
enty-ninth  year. 

Delvigne,  Oustave.    inventor  of  an  explosive  ballet  and  rifled  gun. 

Desmoolins,  Charles.  President  of  the  Linniean  Society  of  Bordeaux. 
Died  December  23d,  1875. 

D'Orbigny,  Professor.  An  eminent  French  soologisty  and  ooonected 
with  the  Paris  Musenm  of  Natural  Histoiy. 

Edwards^  F.  E.  Author  of  several  valoable  monographs  on  various 
groups  of  eocene  molluflca.  Died  in  England,  October  15th,  at  the  age  of 
seventy-six. 

Ehrenbergy  Professor  0. 0.    Bom  in  Prussian  Saxony  in  April,  1795. 

An  eminent  microscopist,  and  author  of  several  works  on  infusoria;  making 
a  specialty  of  the  examination  of  deep-sea  soundings,  a  great  number  of 
new  species  of  these  minute  organisms  having  been  described  by  him.  He- 
ceived  many  honors  in  the  way  of  membership  in  learned  societies ;  was  Sec- 
retary of  the  Academy  of  Sciences  of  Berlin,  a  member  of  the  Royal  Socie^ 
of  London,  and  one  of  the  eight  foreign  associates  of  the  Aeademy  of  8o- 
ences  of  Paris.    Died  June  27th,  in  the  eighty4irst  year  of  his  ago. 

Feam,  Thomas.    An  accomplished  metallurgist  of  England.    Died  hi 

September. 

ForbeSy  David.  Foreign  Secretary  of  the  iron  and  Sted  institute.  Died 
December  5th,  at  the  age  of  forty-nine. 

Fuckely  Leopold.  Well  known  for  his  mycological  writings,  and  his 
published  collection  of  fungi,  entitled  *'  Fungi  BhenanL"  Died  at  Vienna, 
May  8th. 

Oamond^  Thomtf.  Bom  in  Paris  in  1798;  educated  in  Holland;  was 
the  originator  of  the  Channel  Tunnel  enterprise*  Died  in  Febmary,  at  the 
age  of  seventy-eight. 

Orattoniy  Signor  Severino.    An  Italian  engineer,  and  superintendent 

of  the  construction  of  the  Mont  Cenis  Tunnel. 

Gray,  Mrs.  Widow  of  the  late  John  Edward  Gray  of  the  British  Mu- 
seum.   Died  at  an  advanced  age. 

Gniohenoty  Alphonse.  Well  known  for  his  connection  with  the  chair 
of  herpetology  and  ichthyology  in  the  Musenm  of  Paris.    An  assistant  on 
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tlie  Bystomatio  wotlu  upon  the  natnral  history  of  Chm,  Caba^  and  dwwhere, 
pablisbed  under  the  direction  of  the  French  gOTemment.  Died  Febroary 
17th,  aged  sixty-seven. 

HeardOTy  Dr.  Jo&atluUL  An  inventor  and  mannfactorer  of  many  forms 
of  electrical  and  chemical  apparatus,  an  early  advocate  of  a  telegraphic  cable 
across  the  Atlantic ;  also  a  manufacturer  of  fishing-tackle  and  other  appara- 
tus for  the  capture  of  fish,  his  trawl-nets  having  been  used  by  the  British 
Challenger  expedition  and  the  United  States  Fish  Commission.  Died  at 
Plymouth,  £nghind,  July  16th,  at  an  advanced  age. 

Jacobiy  Lieatonant-OdneraL  The  monographer  of  the  genus  Agave. 
IMed  at  Berlin. 

JaueS^  Dr.  Bom  in  Bichmond,  Yirginla.  Surgeon  and  naturalist 
of  the  Chevertj  a  vessel  fitted  out  by  Mr.  Machiy  for  exploration  in  New 
Guinea.  An  accomplished  collector.  Killed  by  the  natives  of  Tale  Island, 
New  Guinea,  September  15th. 

Jdinek,  Dr.  CarL  A  distinguished  physicist,  and  publishing  much  re- 
lating to  magnetism  and  meteorology.  Director  of  the  Central  Institute  for 
Magnetism  and  Meteorology  at  Vienna.  Died  at  Vienna,  October  9th,  aged 
fifty-four, 

Kingi  Dr.  Biohard.  A  companion  of  Sir  George  Back  in  his  arctic 
travels,  of  which  he  wrote  a  narrative ;  author  of  many  articles  of  a  medical 
and  sanitary  nature,  and  editor  of  a  statistical  and  ethnological  joumaL 
Died  February  4th. 

Kopp,  Prolosaor  E.  An  Alsatian  by  birth ;  a  professor  in  the  Univer- 
aity  of  Strasburg  previous  to  1848 ;  afterward  Professor  of  Chemistry  in  the 
Polytechnic  School  of  Zurich ;  well  known  as  a  writer  on  the  history  and 
progress  of  the  coal-tar  colors.    Died  November  8d,  at  the  age  of  fifty-nine. 

Xowalevskyy  Dr.  J.  Secretary  of  the  Caucasian  section  of  the  Impe- 
rial Bussian  Geographical  Society,  and  editor  of  its  publications. 

Iiapla06y  Admiral  CyriUo.  Well  known  as  connected  with  numerous 
voyages  of  discovery,  the  results  of  which  added  much  to  the  knowledge  of 
physics  and  natnral  histoiy  of  the  globe.    Died  at  Brest,  January  24th. 

Iteighf  Evan,  inventor  of  the  "  twin  ecrew,"  and  other  details  con- 
nected with  cotton  machinety.  Died  at  Manchester,  England,  February  2d, 
in  the  sixty-fifth  year  of  his  age. 

Itetbebjf  Dr.  Distinguished  as  an  analyst,  and  for  many  years  medical 
ofificer  of  health  in  tta  city  of  London.     Died  In  April,  at  the  ago  of  sixty. 

LneaSy  Louis  A  A  well-known  Aincan  travder.  Died  near  Jeddah, 
ontheBedSea,i|,^^^^^ber. 

"^^J^  ie  A  r».  Bo.HK  %  ftOO  ^«^  ^0^  •*  Secretary  and 
President  of/Ae  r1^\,/ijcaj  ^  ^"^  ^Zr  Tana,  and  author  of  numerous  es- 
«ijs  upon  geog^  W^^ftiecteT^'e^/.^rt  YaiVs,  Jwunry  Uth,  aged  seventy- 

SIX.  W      ^  7\.-iX    ^ 
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March|  Williun  T.  A  resident  of  Jamaica,  and  spadally  imensted  in 
Its  birds  and  plants,  ^athor  of  sereral  pi^iera  on  Jamaica  birds.  Died  at 
an  advanced  age. 

Marvine,  A.  B.  Rom  1848.  United  States  govwnnent  geologist  and 
explorer.     Died  at  Washington,  March  2d. 

Heeky  Professor  Fielding  B.  One  of  the  most  distinguished  of  Amer- 
icAn  paleontologists.  Died  at  the  Smithsonian  Institution,  December  22d, 
Aged  fifty-nine. 

Melville^  Andrew  Smith.  Lecturer  on  botany  and  geology  in  the 
Edinburgh  School  of  Arts.     Died  July  22d. 

Hiller,  Mrs.  Widow  of  the  late  Hugh  Miller.  Died  at  the  age  of  sixty- 
four. 

Hinascalohi-Erizri,  Count  A  founder  of  the  Italian  Geographical 
Society.     Died  December  80th,  1875. 

Mohl;  Professor  Jules  de.  Professor  of  Persian  in  the  Colkee  of 
France.     Died  at  the  age  of  serenty-six. 

Hunzinger^  Werner.  A  Swiss  by  birth ;  an  eminent  explorer  in  Afri- 
ca; author  of  several  valuable  works,  and  contributed  largely  to  the  joaraal 
of  the  Royal  Geographical  Society. 

Kapier,  Bobert.  Bom  in  1791.  An  eminent  citizen  of  Glasgow,  dis- 
tinguished among  British  engineers,  and  as  the  proprietor  of  the  great  estab- 
lishment at  Glasgow  tor  the  manufacture  of  marine  engines,  and  as  the  build, 
er  of  most  of  those  of  the  Cnnard  steamers.  Died  June  22d,  at  the  age  of 
eighty-five. 

New,  Charles,  a  well-known  missionary  and  traveler  in  East  Africa. 
Author  of  various  notes  of  travel.  Bom  in  1840.  Died  at  Dnmma,  Febrn- 
ary  14  th. 

Newman,  Edward.  An  eminent  naturalist,  his  labors  having  special 
reference  to  entomology  and  the  ferns.  Best  known  as  the  editor  of  the 
Zoologist  and  the  Entoviologiat.  At  the  time  of  his  death  in  charge  of^ 
natural-history  department  of  the  London  Field.  Died  at  Peckham,  En- 
gland, Jnne  12th,  at  the  age  of  seventy-five. 

Noltke,  Ernst  Ferdinand.  A  veteran  botanist  of  Kiel.  Died  Febru- 
ary 13th,  at  the  age  of  eighty-four. 

FarlceS,  Dr.  a  well-known  army  surgeon ;  author  of  many  important 
papers  of  physiological  and  biological  merit.  Died  in  March,  at  the  age  of 
fifty-six. 

PertZy  Chevalier.  For  many  years  librarian  of  the  Royal  Library  of 
Berlin.    Died  in  October. 

PftindSy  Dr.  Attached  to  Colonel  Colston^s  expedition  to  Kordo&n  and 
Dar  Fur.    Died  at  the  latter  place,  August  2dd. 
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Pictot)  Ad(dpll6*  An  eminent  writer  on  ethnology  and  comparative 
philology.    Died  at  Geneva,  in  December,  at  the  age  of  seventy-aiz. 

Fonior,  Porter.  A  most  promising  student  of  physical  science.  Died 
at  Newark,  New  Jcney,  June  11th,  at  the  age  of  twenty-three. 

Bedmondy  IE.    An  English  missionary  traveler  in  Africa. 

Sedtenbacher,  Dr.  Ludwig.  Director  of  the  imperial  Zoological  Mu- 
seum of  Austria.  Author  of  numerous  works  on  entomology,  etc.  Died  at 
Vienna,  February  8th,  at  the  age  of  sixty-three. 

HeUBChle,  Professor  E.  Q,  Author  of  many  works  on  geograpliy  and 
physics.    Died  at  Stuttgart,  May  23d,  at  the  age  of  sixty-five. 

Hiaanx,  Professor,     liadcliffe  astronomical  observer  at  Oxford. 

BoUSSeau,  Henry.  One  of  the  founders  of  the  Troy  Lyceum  of  Natu- 
ral History.    Died  in  that  city,  September  19th,  at  the  age  of  seventy-five. 

BuSSelly  Alexander.  Author  of  a  standard  work  on  the  salmon.  Died 
in  Glasgow. 

Scrope^  George  Ponlett.  Bom  in  London  in  1797.  An  eminent  ge- 
ologist, his  specialty  being  the  investigation  of  recent  and  extinct  volcanoes 
nnd  the  phenomena  of  igneous  rocks  generally.  Author  of  many  important 
works  relating  to  these  subjects. 

Sena^  Baron  von.  Known  as  connected  for  many  years  with  the  ob- 
servatory at  Athens,  which  was  founded  by  his  fiither.  Died  at  Vienna, 
April  15th,  in  the  sixty-fifth  year  of  his  age. 

Simon,  Dr.  Professor  of  Surgery  in  the  University  of  Heidelberg  for 
iiftj-three  years.     Died  recently  in  that  city. 

Simskowsldy  OeOi;ge  F.  Best  known  from  his  report  of  travels  of  the 
Kassian  mission  through  Mongolia  to  China.  Died  in  the  spring  of  1875, 
at  the  age  of  eighty-five. 

Smith,  George.  Connected  with  the  British  Museum.  Distinguished 
in  the  department  of  Assyrian  antiquities  and  history.  Died  at  Aleppo  on 
the  19th  of  August. 

Snelly  Professor  Ebenezer  S.  Professor  of  Mathematics  in  Amherst 
College,  Massachusetts.     Died  September  18th,  at  the  nge  of  seventy-five. 

Transon^  AbeL  An  eminent  mathematician  and  professor  in  the  Poly- 
technic School  at  Paris.     Died  in  that  city  in  August,  at  the  age  of  seventy. 

Van  Hoiltt6^  ^^j^     An  eminent  Belgian  horticulturist,  distinguished 
for  his  BcientiBc  ktiQ^i^dg^  ^^  plants  and  his  numerous  experiments 
gnrd  to  their  grov^i^     pied  May  9^^,  at  the  age  of  sixty  "- 

YignoleB,0}i^*    ^^     A  treji  tnown  En^s^  raUway  engineer.    Died 
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Von  Henglin,  Theodor.  A  dlsthigiiished  African  tacfAacet  and  odDee- 
tor;  a  specialist  in  ornithology.    Died  at  Stottgart,  at  the  age  of  fiAy-two. 

Ton  Waltenhaiuen,  Br.  Professor  of  Mineralogy  at  Gottingen, 
where  he  died,  October  16th,  aged  sixty-seven.  Specially  interested  in  re- 
searches upon  volcanoes. 

Ton  WillemoeB-Sohm^  Dr.  B.  Bom  September  llth,  1847.  One  of 
the  zoologists  of  the  Challenger  expedition.  Died  on  board  that  vessel  be- 
tween the  Sandwich  Islands  and  Tahiti,  September  13th,  at  the  age  of  thirty. 

Wing,  BeV.  AngOStlU.  Especially  interested  in  the  investigation  of 
the  rocks  of  Vermont,  particularly  the  crystalline  limestone,  quartzite,  and 
slates  of  the  central  portion  of  the  state ;  discoverer  of  Lower  Silurian  fbs- 
sils  in  tlie  crystalline  limestone.  Died  at  Rochester,  Vermont,  January  19th, 
at  the  age  of  sixty-seven. 

Wrighty  Dr.  Thomas  S.  A  practicing  physician,  who  found  time  kt 
investigations  in  British  marine  zoology.  Died  in  Edinburgh,  in  October, 
aged  fifty-eight. 

Wyndhanii  T.  HeathOOte  0.  A  chemical  mineralogist.  Died  in  No- 
vember. 
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BBIiXCT  WOBKB  ON  8CUENCS  PUBLXSHBD  BUBUTG  1876. 

The  following  list  of  books  relating  to  the  several  depavt- 
TOents  of  science  contains  only  a  small  portion  of  those  pub- 
lished during  the  past  year,  but,  it  is  believed,  embraces 
the  most  important.    The  limitations  of  the  Record  preclude 
^n    exhaustive  bibliographical  enumeration  or  plan;  nor, 
indeed,  is  this  required  by  readers.    Works  only  have  been 
introduced  that  have  features  of  general  interest  to  com- 
mend them,  especially  such  as  have  been  more  or  less  fa- 
vorably noticed  in  the  principal  journals  devoted  to  general 
Bcience,  and  mention  will  be  found  of  the  places  in  the  sev- 
eral journals  where  criticisms  are  contained.    These  refer- 
ences will  serve  in  lieu  of  the  critical  notices  which  were 
proposed  in  a  previous  volume  for  the  present  Itecord;  ex- 
perience having  shown  that,  in  order  to  do  justice  to  the 
several  works  and  to  ourselves,  more  space  would  be  re- 
quired than  could  be  well  spared  for  the  purpose. 
^  Whenever  the  volumes  themselves  were  accessible,  the 
titles  and  collations  have  been  taken  directly  from  them. 
in  many  cases,  however,  the  compiler  has  been  obliged  to 
depend  solely  on  the  titles  contained  in  the  journals  in  which 
the   volumes  have  been  noticed,  or  upon  booksellers'  an- 
nouncements.    These  are  often,  and  indeed  generally,  de- 
ncient  in  some  point  or  other:  «.^.,  the  title  may  be  imper- 
fect or  altered ;  the  date  of  publication  may  be  omitted,  and 
then  it  can  not  be  certain  whether  the  volume  has  been  pub- 
ished  during  the  current  year  or  in  a  past  one;  there  is  a 
cfifference  in  tk^  ^j atcments  as  to  sizes ;  the  collation  is  fre- 
quentij  absent  #v    ^i-roneous,  and  the  number  of  pages  rnQox- 
recl^j  given,  n^v  .\^^^etimes  even  the  place  of  publication  is 
omitted.    Wk^^      l,he  means  of  verification  or  correction 

Z  ""l     T  tfT^t^  iroJumes  themselves  have  been  possible, 
they  iare  6^   tj  ^P^  ^^^^.  .  ^nforluTvalely,  however,  in  most 
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for  many  months,  and  even  years,  before  they  are  procured. 
The  compiler  therefore  is  obliged  to  ask  the  indnlgence  of 
readers  for  any  shortcomings  in  the  enumerations  of  the 
volumes  recorded. 

All  the  scientific  works  sent  to  the  editor  of  the  Jiecord 
have  been,  and  will  hereafter  be  enumerated,  whether  special- 
ly noticed  in  the  journals  in  question  or  not  The  responses 
to  the  invitation  for  the  transmission  of  copies  to  the  editor 
for  notice  have  been  numerous,  but  many  important  publica- 
tions have  been  withheld.  In  the  interest  of  accuracy  and 
completeness  of  enumeration,  the  editor  I'enews  his  request 
for  copies  of  new  works  for  notice  in  future  numbers  of  the 
RecoriTs  Bibliography. 

For  the  notices  of  books,  those  journals  have  been  referred 
to  which  are  most  generally  accessible  to  ordinary  readers 
on  account  of  the  nature  of  their  circulation.    They  are: 

(1.)  The  Academy:  a  Record  of  Literature,  Science,  and 
Art.    London.     (Weekly.) 

(2.)  The  American  Journal  of  Science  and  Art.  Editors 
and  Proprietors,  James  D.  Dana,  B.  Silliman,  and  R  S.  Dana 
(etc.), 

(3.)  Nature :  a  Weekly  Illustrated  Journal  of  Science. 
London. 

(4.)  The  Popular  Science  Monthly.  Conducted  by  K  L. 
Youmaus.     (Published  monthly,  at  $5  per  annum.) 
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Fuke  (  Jo1ui)l  The  Ummh  World,  and  other  Eiwy*.  BoMon !  J,  H. 
Osgood*  Co.     1876.     Price,  »3  00. 

[PopalM  (The)  Science  Monthly,  IX.,  112-lU.] 

f«i4  *^^^^J*n>  IX  An(.ljticilPn)ceB»e»;  or.  The  Prinury  Principle 
ot  rhiloeopby,  NewYork:  The  Aulhora-pnbliihingCo.  1876.  (12mo, 
483  pp.     Pnco,  #2  00  ) 

[Popolar  fTho)  science  Montblj,  IS.,  115, 116.] 

[An>.  Jown.  ^">fl  J»j;  (8),  XIL,  239.1 
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HiVftrt  (St.  OeOfge).  Lesscmg  from  Nature,  as  Manifisstod  in  Ifind 
and  Matter.    New  York:  D.  Appleton  &  Co.    1876.    (462  pp.   Price, $2  oa) 

[Popular  (The)  Science  Monthly,  IX.,  373,  374.] 

Proctor  (Richard  A.).    Scieaoe  Byways.     Philadelphia:  LipfMiicott 

1 876.    (438  pp.     Price,  f  4  00.) 

[Popular  (The)  Science  Monthly,  VIII.,  637.] 

fiothflChild  ( J.).    Causeries  Scientifiqaes.   Paris :  J.  Bothschild.    1876. 
[Nature,  XIV.,  643.] 

Thomp0on  (Be^jamin^  Count  BmnfordX    Rumfbrd*8  Complete 

Works.  Boston :  Estes  &  Lauriat  (8vo,  Vol.  I.,  493  pp. ;  VoL  IL,  570  pp. ; 
Vol.  III.,  504  pp. ;  Vol.  IV.,  842  pp.  Price  of  the  set,  incladisg  the ''  life," 
$25  00.)' 

[Popular  (The)  Science  Monthly,  DL,  246,  247.] 

Twining  (Thomas).    Science  Made  Easy :  a  Series  of  Familiar  Leei- 
nres  on  the  Elements  of  Scientific  Knowledge  most  Beqnired  in  Daily  Life. 
London:  Chapman  and  HalL    1876.    (4to.) 
[Nature,  XIV.,  189,  190.] 

White  (Andrew  DickaonX    The  Warfare  of  Sdence.    New  Toik: 
D.  Appleton  &  Co.     1876.    (151  pp.    Price,  $1  00  and  50  cents.) 
[Popular  (The")  Science  Monthly,  IX.,  870,  371.] 

COLLECTIONS. 

Half-Honr  Becrealions  in  Popular  Science.     Nos.  13-15.      Bostoo: 
Estes  &  Lanriat.     1876.     (Price  per  namber,  25  cents.) 
[Popular  (The)  Science  Monthly,  VIIL,  377.] 

International  (The)  Scientific  Series.  New  York :  D.  Appleton  &  Co. 
1876.     Vi?. : 

No.  XVIII.— The  Nature  of  Light,  with  aCreneral  Account  of  Physics! 

Optics.     By  Dr.  Eugene  Lommel.     With  188  Illustrations,  and  a 

plate  Spectra  in  Chromo-lithography. 
No.  XIX. — Animal  Parasites  and  Messmates.    With  88  lUostrationSi 
No.  XX. — On  Fermentation.    By  Schiitzenberger.    Widi  28  Blastrs- 

tions. 
No.  XXI.— The  Five  Senses  of  Man.    By  Jul.  Bernstein.    With  91 

Illustrations. 
No.  XXIL— The  Theory  of  Sound  in  its  Relation  to  Music.    By  Pietro 

Blasemo.    With  numerons  wood-cnts. 

HISTOET. 
GenerctL 

Buckley  (Arabella  B.X  A  Short  History  of  Natoral  Science,  and 
of  the  Progress  of  DLscovery  from  the  Time  of  the  Gi^eeks  to  the  Present 
Day.  For  the  Use  of  Schools  and  Young  Persons.  With  lUnstnitioos. 
New  York :  D.  Appleton  &  Co.     1876.    (l6mo,  468  pp.    Pric%  t2  00.) 

[Nature,  XIII.,  848-346, 1876.] 

[Popular  (The)  Science  Monthly,  IX.,  114.] 
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Biography, 
Ellifl  (Georgia  E.X    Memoir  of  Sir  Benjamin  Thompson  (Coont  Rum- 
ford),  with  Notices  of  his  Daughter.    Published  in  connection  with  an  Edi- 
tion of  Rumford*s  Complete  Works,  by  the  American  Academy  of  Arts  and 
Sciences.    Boston.    1876.    (Svo.) 

(lebler  (Earl  von).    Galileo  Galilei  und  die  Bomische  Curie.    Stutt- 
£rart.     1876. 

[Nature,  XIV.,  226-229.] 

Henchel  (Ifn.  John).    Memoir  and  Correspondence  of  Caroline  Her- 
schel.    London :  John  Murray.     1876.     (8vo.) 
[The  Academy,  March  25,  pp.  278,  279.] 
[Am.  Joum.  S.  and  A.  (3),  XI.,  505,  506.] 
[Nature,  XIII.,  861-863, 1876.] 
[Popular  (The)  Science  Monthly,  IX.,  115.] 

Todhnnter  (I.).    William  Whewell,  D.D.,  Master  of  Trinity  College, 
Cambridge.    An  Account  of  his  Writings,  with  Selections  ftom  his  Literary 
and  Scientific  Correspondence.     London :  Macmillan  and  Co.    1876. 
[Nature,  XIV.,  206-208.] 

cyclopedias:  general. 

AmoriCftn  (The)  Cyclopaedia:  a  Popular  Dictionary  of  General  Knowl- 
edge.    Edited  by  George  Ripley  and  Charles  A.  Dana.    VoL  XV.-XVI. 
[Sho.]    New  York:  D.  Appleton  and  Company.    1876.    (8vo.) 
[Am.  Joum.  S.  and  A.  (3),  XL,  422,  423.] 

EncyoloplBdia  (The)  Britannica :  a  Dictionary  of  Arts,  Sciences,  and 
General  Literature.  Ninth  edition.  VoL  III.-V.  Edinburgh:  Adam 
and  Charles  Black.     1876.    (4to.) 

[The  Academy,  August  19,  pp.  182,  183.] 

[Nature,  XIII.,  221, 222, 247;  XIV.,  890-892, 1876;  XV.,  269-27 1,1 877.] 

Jolmson's  New  Universal  Cyclopsedia:  a  Scientific  and  Popular  Treasury 
of  Useful  Knowledge.  Illustrated  with  Maps,  Plans,  and  Engravings. 
Editors-in-chief,  Frederick  A.  P.  Barnard  and  Arnold  Guyot.  .  .  .  Not  to 
exceed  Four  Volumes,  including  Appendix.  Vol.  III.  Lich.  to  R.  A.  J. 
Johnson  &  Son,  New  York :  W.  D.  Cnmmings,  Pittshurg,  Pa. ;  C.  F.  Alden, 
Boston,  Mass. ;  H.  D.Watson,  San  Francisco,  Cal.    1876.    (8to.) 

Zell'ft  Popular  Encyclopedia  and  Universal  Dictionary.  [Nos.  26-] 
Edited  by  L.  CoJange,  LL.D.  New  and  Revised  Edition.  Philadelphia: 
Baker,  Davis,  &  Q^^     i876.    (4to.) 
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^^nk»UfJ^^^'  .„  Science  «,d  Ae  Arts.    By  Edward  H.  Knight. 
lUtMnudwitffi^^^ee^    ^  I-i      J- o„«a4  Ensra^ngs.    VoL  HI.    New 
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PEBIOBICALS. 
Societies. 
{General,) 

American  Association  for  the  Advancement  of  Science.  Proceedings  of 
the  American  Association  for  the  Advancement  of  Science.  Twenty-foarth 
Meeting,  1875.     Salem.     1876.     (8vo.) 

[Am.  Joum.  S.  and  A.  (S),  XXL,  897,  398.] 

m 

British  Association  for  the  Advancement  of  Science.  Report  of  the 
forty-fifth  Meeting  of  the  British  Association  for  the  Advancement  of 
Science.    London :  John  Murray.     1876.     (8vo.) 

{American.) 
Albany  institute.    Transactions  of  the  Albany  Institute.    (8ro.) 

Boston :  American  Academy  of  Arts  and  Sciences.  Memoirs  of  the 
American  Academy  of  Arts  and  Sciences.    Cambridge  and  Boston.    (4to.) 

Proceedings  of  the  American  Academy  of  Arts  and  Sciences. 

Cambridge  and  Boston.    (8vo.) 

Boston  Society  of  Natural  History.  Memoirs  of  the  Boston  Society  of 
Natural  History.    (4to.) 

Proceedings  of  (he  Boston  Society  of  Natural  History.    (Bvo.) 

Buffalo  Society  of  Natural  Sciences.  Bulletin  of  the  Bufialo  Society 
of  Natural  Sciences,  1875.  Buffalo,  N.  Y. :  The  Courier  Company,  Print- 
ers.   (8vo.) 

[Popular  (The)  Science  Monthly,  VIII.,  758.] 

Cambridge:  Harvard  University.  Bulletin  of  the  Bussey  Institution, 
Harvard  University,  Jamaica  Plain. 

Beport  of  the  Trustees  of  the  Harvard  Museum  of  Com- 
parative Zoology. 

[Popular  (The)  Science  Monthly,  IX.,  247.] 

Ninth  Annual  Beport  of  the  Trustees  of  the  Peabody 

Museum  of  American  Archasology  and  Ethnology.    Cambridge.    (8vo.) 
[Am.  Joum.  S.  and  A.  (3),  XII.,  243,  244.] 

Cambridge :  Nuttall  Ornithological  Club.  Quarteriy  Bulletin  of  the 
Nuttall  Ornithological  Club. 

[Am.  Joum.  S.  and  A.  (3),  XII.,  79.] 
[Popular  (The)  Science  Monthly,  IX.,  505.] 
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Q.  INDEX  TO  THE  REFERENCES. 

In  the  large  number  of  serial  works  received  regularly 
for  use  in  the  preparation  of  material  for  the  Record^  it  has 
been  found  expedient  to  adopt  some  mode  of  abbreviating 
the  titles,  so  as  to  save  both  time  and  space  in  writing  and 
printing  them.  For  this  purpose  the  different  countries  have 
been  represented  by  letters,  and  the  journals  numbered  as 
in  the  following  table.  Publications  referred  to  only  occa- 
sionally are  indicated  by  abbreviations  of  their  titles  at  the 
ends  of  the  articles.  Where  no  references  are  made,  it  is 
to  be  understood  that  the  article  is  partially  or  entirely 
original,  and  prepared  by  the  editor  or  his  collaborators ;  in 
some  cases,  however,  that  the  quotation  has  been  mislaid  or 
overlooked. 

The  list  of  works  here  mentioned  i^elates  simply  to  those 
most  frequently  consulted — especially  those  coming  direct 
through  the  post-office — and  forms  but  a  small  portion  of 
those  passed  regularly  in  review.  The  unrivaled  scientific 
library  of  the  Smithsonian  Institution  is  in  i*egular  and  con- 
stant receipt  of  the  latest  publications  from  at  least  one  thou- 
sand societies  and  establishments,  public  and  private,  in  dif- 
ferent parts  of  the  world,  all  of  which  are  used  to  a  greater 
or  less  extent  by  the  editor  and  his  associates  in  the  prepa- 
ration of  the  Annual  JRecord, 

A.  Great  ^Britain, 

1 .  The  Chemical  News  and  Journal  of  Physical  Science.  "Weekly.  Lon- 
don. 

2.  Land  and  Water.  Hunting,  Shooting,  Fishing,  practical  Natural  His- 
tory.   Weekly.     London. 

3.  Iron :  the  Journal  of  Science,  Metals,  and  Manufactures :  with  which 
is  incorporated  the  Mechanics'  Magazine,  established  1828.  Weekly.  Lon- 
don. 

4.  Hardwicke's  Science  Gossip.     Monthly.    London. 

5.  The  Popular  Science  Review.     Quarterly.     Ix>ndon. 

6.  The  Geographical  Magazine.     Monthly.     London. 

7.  London,  Edinburgh,  and  Dublin  Philosophical  Magazine.  Monthly. 
London. 

8.  Scientific  Review :  Record  of  Progress  in  Arts,  Industry,  and  Manufact- 
ures ;  and  Journal  of  the  Inventors'  Institute.     Mondily.     London. 
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10.  The  Annals  and  Biagazine  of  Natural  History.     Monthly.     London. 

11.  Proceedings  of  the  Scientific  Meetings  of  the  2^1ogical  Society  of 
London.    London. 

12.  Nature:  a  weekly  illustrated  Journal  of  Science.    London. 

18.  The  Academy :  a  weekly  review  of  Literature,  Science,  and  Art. 
London. 

14.  The  Pharmaceutical  Journal  and  Transactions  of  the  Pharmacentical 
Society.    Weekly.    London. 

15.  The  Athenieum :  Journal  of  English  and  Foreign  Literature,  Science, 
and  Fine  Arts,  Music,  and  the  Drama.    Weekly.    London. 

16.  The  Quarterly  Journal  of  Science,  and  Annals  of  Mining,  Metallurgy, 
Engineering,  Industrial  Arts,  Manufactures,  and  Technology.   'London. 

17.  The  Journal  of  Applied  Science :  a  monthly  record  of  progress  in  the 
Industrial  Arts.     London. 

18.  English  Mechanic  and  World  of  Science.  With  which  are  incorpo- 
rated ''The  Mechanic,"  ''Scientific  Opinion,"  and  the  "British  and  For- 
eign Mechanic."    Weekly.    London. 

19.  The  Field,  the  Farm,  the  Garden :  the  Countxy  Gentleman's  Newspa- 
per.    Weekly.    London. 

20.  Medical  Times  and  Gazette.     Weekly.    London. 

21.  Journal  of  the  Chemical  Society,  containing  the  papers  read  before 
the  Society,  and  abstracts  of  chemical  papers  published  in  other  journals. 
Monthly.    London. 

22.  Illustrated  London  News.     Weekly.     London. 

23.  Journal  of  the  Society  of  Arts.     Weekly.     London. 

24.  The  Telegraphic  Journal,  and  Electrical  Beview.    Weekly.    London. 

25.  The  Electrical  News  and  Telegraphic  Reporter.     Weekly.     London. 
26.*  Monthly  Notices  Royal  Astronomical  Society  of  London. 

27.  Astronomical  Register.     Monthly.     London. 

28.  Proceedings  of  the  Royal  Society  of  London. 

B.  J^ra?ice. 

I.  Bulletin  hebdomadaire  de  TAssociation  Scientifiqne  de  France.  Week- 
ly.    Paris. 

3.  Les  Mondes :  Revue  hebdomadaire  des  Sciences  et  de  leun  Applica- 
tions aux  Arts  et  k  Tlndustrie.    Weekly.    Paris. 

4.  Le  Moniteur  Scientifique  dn  Dr.  Quesneville.  Journal  des  Sciences 
pnres  et  appliqu^es.    Bi-monthly.     Paris. 

5.  Le  Technologiste,  on  Archives  des  Progr^s  de  Tlndustrie  fran9aise  et 
^trang^re.     Monthly.    Paris. 

6.  Comptes-rendus  hebdomadaires  des  S^nces  de  T  Acad^mie  des  Sciences. 
Weekly.     Paris. 

8.  Revue  Scientifiqne.    Weekly.     Paris. 

10.  Bulletin  Mensuel  de  la  Soci^t^  d'AccUmatation.    Monthly.    Paris. 

II.  Revue  de  Th^repentique  Medico-chirurgicale.    Bi-monthly.    Paris. 

12.  Bulletin  g^<^ral  de  Th^rapentique  m^dicale  et  chirnrgicale.  Bi- 
monthly.   Paria. 

13.  LaNatni^'     Weekly.     Paris. 

14.  Journal  ^  Zoolog^^*     ^*"^  Qervais.    Bi-monthly.    Paris. 
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15.  Annales  des  Sciences  NatnreUes :  zoolQgie  et  pal^mtologiA.  Mflne- 
Eidwards.    Occasional.    Paris. 

16.  Revne  et  Magasin  de  Zoologie  pare  et  appliqn^    Monthly.    Paris. 

17.  ArehiTes  de  Zoologie  experimentale  et  g^o^rale.  H.  Lacaze-Dothien. 
Qoarterly.    Paris. 

18.  Annales  des  Sciences  geologiqaes.  Hubert  and  Alphonse  Miliie-£d- 
wards.    Occasional.    Paris. 

19.  La  Chasse  lUostr^e.    A.  Didot    Weekly.    Paris. 

20.  Materianx  ponr  THlstoire  primitiTe  et  natorelle  de  rHonune.  Month- 
ly.   Toulouse. 

21.  Revue  d'Anthropologie  de  M.  Paul  Broca.    Quarterly.     Paris. 

22.  Bulletin  Internationale  de  rObservatoire  de  Paris. 

C.  Germany  and  Austria, 

1.  Aus  der  Natur.  Die  neuesten  Entdeckungen  auf  dem  Gebiete  der  Ksr 
turwissenschaiten.    Weekly.    Leipsic. 

2.  Archiv  der  Pharmacie.    Monthly.    Halle. 

3.  Das  Ausland.  Ueberschau  der  neuesten  Forsehungen  auf  dem  Gebiete 
der  Natur-  Erd-  und  Volkerkunde.    Weekly.     Augsburg. 

4.  Badische  Gewerbezeitung  fiir  Haus  und  Familie.   Monthly.   Earlsmbe. 

5.  Deutsche  iUustrirte  Gewerbezeitung.    Weekly.     Berlin. 

6.  Deutsche  Industrie -Zeitung :  Organ  der  Handels-  und  Gewerbeksm- 
mem  zu  Chemnitz,  etc.     Weekly.     Dresden. 

7.  Gaea.  Natur  und  Leben.  Zeitschrift  zur  Verbreitung  und  Hebimg 
naturwissenschafUicher,  geographischer,  und  technischer  Kenntaiisse.  Montb* 
ly.    Koln  and  Leipsic. 

8.  Industrie-Bl&tter :  Wochenschrift  fUr  Fortschritt  und  AufkULrung  is 
Gewerbe,  Hauswirthschaft,  Gesundheitspflege,  etc.    Weekly.     Borlin. 

9.  Kurze  Berichte  iiber  die  neuesten  Erfindungen,  Entdeckungen  nnd 
Verbesserungen  im  Gebiete  des  Gewerbewesens,  des  Handels  nnd  der  Lsod- 
wirthschaft.    Monthly.     Mannheim. 

10.  Landwirthschaft  und  Industrie ;  Monatsschrift  fOr  Landwirthe,  Fsbri- 
kanten  und  Gesdulftsleute  jeder  Art.    Monthly.    Berlin. 

11.  Die  neuesten  Erfindnngen  im  Gebiete  der  Landwirthschaft,  des  Bets- 
banes,  des  Fabrik-  und  Gewerbewesens  und  des  Handels.  Hlnstrirte  Zeit- 
schrift.    Semi-monthly.     Vienna. 

12.  Oberlausitzer  Gewerbeblatt.  Organ  der  Gewerbe-  und  Handweiker- 
Vereine  des  Konigreichs  Sachsen.    Semi-monthly.    Bautzen. 

18.  Polytechnisches  Central-Blatt.     Semi-monthly.    Leipsic 

14.  Polytechnisches  Journal,  etc.  Dr.  E.  M.  Dingier.  Semi-montblj. 
Augsburg. 

15.  Polytechnisches  Notizblatt  fur  Gewerbtreibende,  Fahrikanten  und 
KUnstler.    Bi-monthly.     Mainz. 

16.  Blatter  fUr  Gewerbe,  Technik,  und  Industrie.    Leipsic. 

17.  Mittheilungen  aus  Justus  Perthes'  geographischer  Anstalt  fiber  wicb- 
tige  neue  Erforschungen  auf  dem  Gesammtgebiete  der  Geographie.  Dr.  A. 
Petermann.    Monthly.     Gotha. 

18.  Chemisches  Central-Blatt.  Repertorium  fiir  reine,  pharmaceutiscbe, 
physiologische,  und  technische  Chemie.    Weekly.    Ldpsic 
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19.  Der  Hatorfcnchw.  WochenbUtt  nir  Vorbnutung  dar  ForWchritte  in 
den  N»tarwiBMo>dmflen.    Weekly.     Barlin. 

21.  Neaes  Jahtbnch  filr  Phannode.     Monthly,     Heidolbarg. 

2a.LKidwirtliBchaftl[clie8Cenir»l-BlattfiirDeatachUnd.  Monthly.  Berlin. 

23.  Das  Deutsche  WoUen-Gsworbe.  Oi^n  fiir  die  Wollen  waaren-Indns- 
tne.etc.     Weekly.     Griineborg. 

2*.  Firber-Zeitung.  Organ  fQr  Farbwei,  Drnokerei,  Bleicherei,  AiWTMiir, 
etc     Dr.  N.  Heimano.     Weekly.     BerUn. 

2fi.  Mustw-ZeilnDg.  Zoitschrift  fQt  Firberei,  Drackerei,  Bleicberei,  Ap- 
pretw.ow.     Dr.  F.  SpringmOhl.     Weekly.    Berlin.         • 

26.  Dentscheflrber-Zeitnng.   J.C.  H.Geyer.   BUmonthly.   HUblbaoMn. 

-7.  Prenssischee  HandeUarcluT.  Wochenschrift  fiir  Handel,  Gewerbe  nod 
Verkdirs-Anstalteit.     We^y,     Berlip. 

28.  Central-Blail  fiir  Agrikuitorcheniie  nnd  retionellen  Wirthschaftsbe- 
tneb.     Monthly.     Leipaic 

29.  Bayeriscliei  Indostrie-  and  Gewerbeblatt.     Monthly.     Mnnich. 

80.  Conespondenz-Blatt  der  deolachen  Geadlschaft  fiir  Anthropolo^e, 
Ethnologie,  nnd  U^terehichte.     Monthly.     Brannschweig. 

81.  MittheanngonderAnthropologiachenGeeellschaftioWien.    8vo,    Vi- 

32.  Allgemeine  deutsche  I'olytechnischo  ZeitnnK.  Herauseeneben  von 
l>.H.Grothe.     Weekly.     Berlin. 

83,  Annalen  der  Chemic  und  Pharmacie.  Herausgegeben  %-on  F.  Wohler, 
H  ^d^""  ^'^^'  ^'  ^^^^^^^'  •'■  Vo'l"^-     Monthly.      L«p«ic  and 

8*.  None  dentsche  Gewerbe-Zratnng.     Bi-monthly.     Leipsic 

86.  Bonchte  der  dentschen  cbemi«chea  Ge*elUchafC  zu  Berlin.  Aboat 
Monthly.     Berlin. 

86.  ZeitMhrift  fiir  Wissenschaftlicho  Zoolope.  Siebold  &  KoUiker.  Oc- 
casional.    Leipsic. 

87.  Aslronomische  Nachnchlen.     Altona. 

So.  Bepertoriom  der  NatDrwissengchafien.  MonatLchs  Ueberacht  der 
^nwten  Arbeiten  anf  den  Gebiete  dw  Natarwisseoschaften.     Monthly. 

89.DioNa.nr.     Weekly.     Hail.,. 

D.  America. 
aJi,  ^°^^^/  "•*  Franklin  Inatitute,  devoted  to  Science  and  the  Mechanic 

MoDtblTvh".^  of  the  Academy   of  Natural  Sciences   of  PbUaileJphia. 

BosUm!^^"^  of  '*'*  ***'«n  Sodetj  ot  HMural  History.     QuarterV. 

*.  The/ 
'r-    Serl  /<""**"  of  Science  andAit.  SaiimanandDa™.   Month- 

^iiKrr.    t  ^'^^'''f^'in .      oopwW  fflartrated  Magazrae  of  Natural 

•^^^        '  ^r°^Jit.'  .      ■    ■   ■ 
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7.  The  American  Chemist.     Monthlj.     New  York. 

8.  Journal  of  Applied  Chemistry.     Monthly.    New  York. 

10.  The  Rod  and  Gun :  late  American  Sportsman.    Weekly.    New  York. 

11.  Forest  and  Stream.     Weekly.    New  York. 

12.  The  Spirit  of  the  Times.    Weekly.     New  York. 

13.  The  Popular  Science  Monthly.    New  York. 

16.  Turf,  Field,  and  Farm.     Weekly.     New  York. 
]  6.  Field  and  Stream.     Weekly.     Chicago. 

17.  The  Engineering  and  Mining  JoumaL     Weekly.     New  York. 

18.  The  Live  Stock  Journal.     Monthly.     New  York  and  Buffalo. 

19.  The  Poultry  World.     Monthly.     Hartford. 

20.  The  Iron  Age.     Weekly.     New  York. 

21.  The  Railroad  Gaaette.     Weekly.     New  York. 

22.  The  Metal  Worker.    Weekly.     New  York. 

23.  The  Engineering  News.     Monthly.     Chicago. 

24.  The  Polytechnic  Review.    Monthly.     Philadelphia. 

E.  Netherlands. 

1.  Archives  Nderlandaises  des  Sciences  exactes  et  natnrelles,  public  par 
la  Soci^t^  Hollandaise  des  Sciences  h  Harlem.     OccasionaUy.     La  Haye. 

F.  SwUzerland, 

1.  Biblioth^ne  Universelle  et  Revue  Suisse.    Archives  des  Sciences  phy- 
siques et  naturelles.     Monthly.     Geneva. 

G.  Italy, 

1.  Rivista  Scientiflco-industriale  compilata  da  Gmdo  Vimercati.    Month- 
ly.   8vo.    Florence. 

H.  Denmark. 

1 .  Tidsskrift  for  Fiskeri.     Semi-annual.     Copenhagen. 
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Aberration  of  light,  8. 
Acauthoepermttm  zanthoides,  89S. 
Acclimatixation  of  plants,  848. 
Achrematite,  a  new  mineral,  2S8. 
Aclda,  do  ther  coagulate  the  blood?  S84. 
Acworth,  J.  J.,  197. 
Adams,  Dr.  A.,  Lelth,  800. 
Adnlteratiou  of  beeswax  with  i>firsflSn,BOO. 
Adulterations  in  coffee,  detecting,  208. 
Aerolite,  an  Interesting,  235. 
Aeronautics  in  the  arctic  regions,  452. 

recent  pro<;res8  of,  4fiO. 
African  locnst  in  Qermany,  389. 
Agassiz,  Alexander,  228. 
Agricultural  station,  Connecticut,  8T8. 
Af  ricnlture  and  rural  economy,  80S. 
Air,  determination  of  ojsone  in,  194. 
elasticity  of  purified,  143. 
pushed  in  IVont  of  a  projectile,  144. 
temperature  of,  106. 
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-tight  Joints,  680. 
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-Albumeu  for  preserving  flowers  and  bou- 
quets, 867. 
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Algol,  period  of,  19. 
Allen,  J.  A..  808, 804^  809. 
Alloys  of  silver  and  copper,  806. 
Allston,  Edward  K.,  301. 
Alps,  covering  the  slopes  with  forests,  S06w 
Altitude  at  white  River  Indian  Agency, 
949. 
influence  of,  upon  the  health,  631. 
Altitudes  in  the  United  States,  correction 

of.  233. 
Amalgamation  of  Iron,  177. 
Amber,  dredging  for,  284. 
Ameghino,  Iiloreniiue,  293. 
America,  fossil  birds  in,  3]]. 

heath  in,  868. 
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Amyot,  349. 

Anacharls  alsinastrum,  846. 

Anastatica  hierochnntina,  863. 

Ancient  discovery  of  a  variable  star,  81* 

Andr6, 29, 81. 

ikudrews.  Dr.,  104, 199. 

Anemometer,  Hipp's,  118. 

Aneroid  barometer,  accuracy  ol^  88.     • 

the,  116. 
Aneroids  and  hypsometrv,  281. 
improvements  In,  Hi. 
Angelin,  1911s  Peter,  641. 
Angot,  110. 

Angstrom  and  Klrchofli;  11. 
Ansruillala  stercoralis,  636. 
Anuine  black,  discharging  fh>m  ikbrics, 
488. 
red,  new,  492. 
Ansart,  Captain,  89. 
Ansell,  640. 

Ami  fouling  composition,  486, 471. 
Antimony,  hydrogen  In  so-called  explo- 
sive, 198. 
Antiquitv  of  the  burning  mirror,  140. 
Antiseptic  action  of  salicylic  acid,  423. 42& 

bisulphite  of  carbon,  an,  207. 
Ants  and  wasps,  wrestling-ma  ten  between, 

326. 
Apollo,  problem  of,  1. 
Apparatlne  against  incrustation,  480. 
a  substitute  for  gum,  486. 
Apples,  fodder  value  of,  882. 
Aquaria,  management  of,  807. 
Aquarium  at  Westminster,  new,  808. 
Aqiiometer,  the,  471. 
Archebioeis,  261. 
Archer,  Prot,  416. 

William,  848u 
Archimedea  remex,  845. 
Arctic  explorations,  Swedish,  241. 
regions,  aeronautics  in,  462. 
Argelanoer.  7. 

Arkansas  Fish  Commissioners,  401. 
Armatures,  influence  upon  magnets,  168. 
Armienx,  Dr.,  125w 
Army  Signal-oflice,  award  to,  109. 
worm  of  the  North,  330. 

reproduction  ot  889. 
ArBeulc,medlco-legal  examination  for,217. 
Anemia,  influences  of  external  agencies 
in,  835. 
B&iina  and  mu^hausenii,  836. 
Arterial,  convcraionof,  into  venous  blood, 

Ar  Scial  alitsrine,  prohibition  in  Russia, 

490. 
culture  of  peari-oy»terB,409, 

nliramarlDe  industry,  489. 
rt.iUeTypmllce.  sharp,  466. 
»4ftllc  cholera,  MX. 
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Asphaltam,  yein  of,  SBO. 
Aftten,  Von,  49. 
ABthma,  treatment  of,  5S4. 
Astronomical  obserTatioufl  at  Mannheim, 

8S. 
at  Milan,  8S. 
Astronomy  and  mathematics,  1. 
Atmosphere,  absorption  of  solar  heat  by, 
160. 
ammonia  in,  86. 
constitution  of;  10& 
molstnre  in,  91, 94. 
ofVenas,87,89. 
over  the  Libyan  desert,  130. 
npper  currents  of  the,  106w 
Atmospheric  dost,  iron  in,  188. 

maffnelic  parUcles  in, 

electricity,  170. 

lines  of  the  solar  spectrnm, 
104. 

moisture  and  forests,  77. 

pressure  and  phases  of  the 
moon,  18& 

pressure,  distribution  of,  90. 

refraction  measured,  187. 
Atomic  weight  of  cerium,  201. 
Atrophia  and  morphine  combined,  684. 
Atwaier,  Prof.  W.  O.,  871. 
Aiibel,  480. 

Auenst^s  psychrometer,  96. 
Aulacodiscus  oregonns,  841. 
Aurora  and  terrestrial  magnetism,  76. 
Borealis,  height  ofTlSS. 

penodicity  of,  06. 
Australian  fishes,  some  curious,  319. 
Autumn  planting  of  potatoes,  368L 
Auwers,  18.  88. 

Award  to  the  Army  Signal-office,  109. 
Awnings,  water^proof^  611. 
Axis  of  the  earth,  changes  In,  78. 
AzolotI,  habits  of  the  Mexican,  817. 
Ayrton  and  Perry,  176. 


Baden-Prltchard,  4S2. 

^Agley,  Govenior,  S99. 

Bailey,  Prot,  «73. 

Baird,  Pro£,  804. 

Balard,  641. 

Balbiani,  Prof.,  880. 

Balfour,  990. 

Ballooning,  scientific,  449. 

Balloons,  clouds  and  winds  observed  fh>m, 

118. 
snow-formation  observed  f^om, 

118. 
Bamboo  cultivation  In  France,  800. 
Barham,  72. 

Bark,  growth  and  pressure  of,  847. 
Barometer,  a  very  delicate,  108. 

accuracy  of  aneroid,  88. 

acted  on  by  air  in  motion,  87. 

convenient  form  of  mercurial, 
108. 

the  aneroid, lie. 
Barometric  gradient,  100. 

pressure  during  winds,  116b 

pressure  in  Europe,  88. 
Barral  and  Salvetat,  608. 
Barrett,  192. 
Barth,  46. 

BartlettandSon,880. 
Barycentric  theorem,  SomoflTe,  64. 


Baryta-green,  498. 

Basalt  columns,  formation  of,  fOi 

Bastian,  Prof^8S7. 

and  Tyndall,  controveriy  ot  881. 
Bastie,  De  la,  612, 613. 
Bathometer  of  Dr.  C.  W.  Siemens,  880^ 

soundings,  table  of;  837. 
Bathybios,  848. 

Baton,  use  among  Egyptiansaod  Jews,  89L 
Batrachla,  blood-corpuscles  of,  974. 
Baube,  186. 

Baudeira,  Marquis  Sa  de,  641. 
Baudet,  81. 
Baadrimont,85S. 
Bauer  A  Co.,  487. 
Baumhauer,  819. 
Bayer,yon,  119. 

Beardiuee.  Commander  L.  A.,  187. 
Beocari,  Dr.,  869. 
Becher,  Rear-Admiral  A.  B.,  64L 
Bechler,G.R.,8&8. 
Becquerel.77. 

Beecn-bark,  waxy  matter  on,  819. 
Beer,  condensing  for  preservation,  SI9. 
Beetles,  metamorphoses  of,  386. 
Belavenetz,  108. 
Bele,Yon,  489. 
Bell,  John,  407.  • 
Bennett,  A.  W.,  860. 
Beieland,  Lieut,  864. 
Berkeley  and  Desmazldres,  364. 
Bert,  Paul,  883, 450. 
Bertelli,  78. 

Berthelot,  197, 814, 81«L 
Berthold,  498. 
Bertrand,  881. 
Bessel,  88, 84. 
Bessels,  Dr.,844 
Bessemer  process.  438. 
fieU  Persel  (Algol),  19. 
Betelli,  807. 
Bezold,Von,188.180. 
Bichromated  gelatin  for  water  •proofing, 
489.  i-  ■• 

Blereus  de  Haan,  48. 
Blnnie,  A.  R.,  98. 
Biot,  831. 
Bird,  Freder,  541. 
Birds,  habits  of,  818. 

in  Massachusetts,  decrease  of;  801. 

migration  of,  811. 

of  Guadalupe,  860. 
Blschoff  and  Leuckart,  876. 
Bisulphide  of  carbon  as  an  antiseptic,  907. 
Black  for  straw  hats,  491. 

with  cerium  salts,  491. 

for  wool,  new,  491* 

spots  on  the  scales  of  fish,  883. 
Blackboards,  varnish  for,  496w 
Blaen,W.J.,81. 
Blake,  Dr.  James,  167. 
Blanford.  Henry,  186, 187. 
Blazek.  ProC,  66. 
Bleaching  sponges,  601. 
Bleek,  Dr.  w.  H.  D.,  641. 
Blochmann,  140.  • 

Block,  Dr.  Eugene,  168. 
Blood,  conversion  of  arterial  into  venous, 
884. 

do  acids  coagulate  the,  884. 

In  typhoid  fever,  639. 

photographs  of,  808. 

preparation  of;  as  powder,  GMl 
Blood-corpuscles  of  batrachla,  874. 
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Blood-stains,  mleroicopte  determination 

or,s7o. 

spectroecopic  examination 
of.  870. 
Blower,  antomatic  bydraolic,  414. 
Bine  for  cotton,  493. 

Boats,  sabmerfifed  chain  for  towing,  44G. 
Bobretzkj,  Dr.  N.,  888. 
Boeck,  Dr.  William,  Ml. 
Bobemia^infall  in,  Itt. 
Bohmer,  Dr.  W.,  1. 

Boiler  incmstation,  prevention  of,  486, 437. 
Boisbandran,  908, 204. 
Bollaert,  William,  641. 
Bolton  and  Sayce,  476. 
Boltsmann,  167. 
Bond,  G.  P.,  21. 
Bong,  Gaston,  199. 
Bonnafont,  Dr.,  682. 
Bonneville  Lake,  260. 
Bontemps,  a,  448L 
Bora  of  Sonthem  Rnssla,  189. 
Borax  lake  of  California,  283. 
Borehardt,  3. 
Border-line  between  plants  and  animals, 

990. 
Boring  for  coal,  886. 
Borlan,  Alexander,  641. 
Botany  and  horlicultore,  847. 

of  the  valley  of  the  Colorado,  262. 
Bothkamp  Observatory,  61. 
Botbriocephali,  837. 
Bdttger,  Prof.,  198, 491, 488. 
Boaart,&l& 
Boncard,  810. 

Bonchardat,  ProL,  186, 688. 
BoDcherie,  481. 
Bonguer,  18. 
Bonrget,86. 
Bonsslnesq,  141. 
Boussingault,  186. 
Bowring,  J.  C,  881. 
Bracheni,487. 
Bral  llqnide,  464. 

Brain,  nature  of  the  inyertebrate,  887. 
Brainard,487. 

Brass  and  copper,  coating  with  sine,  614. 
Brann,  166. 

Brayton  ready  motor,  478. 
Bredichin,  Dr.  T.,  86, 86, 87. 
Bretschnelder,  Dr.  K,  10. 
Brighton  aqnarinm,  807. 818, 890. 
Bromide  of  lithinm,  action  o(  68a 
Bromine,  American,  194. 
Brongniart,  Adolphe,  641. 
Brontotherldie,  the,  801. 
Bronse  period,  female  clothing  in,  894. 
Bronslng  iron  castings.  616. 
Brooks,  Dr.  W.  K,  SsSP 
Broom-plant  as  a  fibre,  fuff 
Bronn,  102.  ^  *^'* 

Brown,  Dr.  Christian  koq 
J.A^967.     "*^^' 

Brown  stain  on  otk  a 

Brownish  DStf OS  on'  ^'  iciS. 

Brnce,J.B^m.    '^lijiCf^ 

BrochmQIJer,  861, 


Bmoow,  ProCf  8^ 
Brtt8he$  ttom  tQt.1 
Bochao,  «•  "'^**'' 
Bachboii 
Bucbwah 


kt^ 


ii^t. 
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Bnckland,  Frank,  188. 808, 818, 407, 408. 
Bnds,  prevention  of  tiie  neeiing  of;  868. 
Bniralo,  rapid  destmctlon  of  the,  809. 
BUbrig,  801. 
Bnilduig  materials,  conduction  of  heat  by, 

146. 
B(Uow,Ton,61. 
Bnnsen,  Profl,  109, 901. 
Bnmell,  A.  H^. 319. 
Bambam,aw.,98. 
Basch^44. 
Bnsk,  Prof.,  887. 
Bossey  InstitntUm,  87& 
Bates,  626. 

Butter,  detection  of  oleomargarine  in,  494b 
Botterflies,  mimicry  oi;  888. 
Buys-Ballot,  88. 

and  Scott,  116. 

C. 
Cabien,  888. 
Cailletet,160,178. 
Calcnlating  machines,  48. 
Calcutta  Observatory,  40. 
California,  borax  lake  oi;  828. 

culture  of  carp  in,  408. 
deer,  a  new.  804. 
Fl8h  Commission,  401. 
Calluna  vulgaris,  868. 
Calorimeter,  new.  148. 
Canada,  meteorology  In.  80. 

report  of  fiheries  oi;  1876, 881. 
Canals,  single-rail  steam  towage,  446. 
Candle  In  a  walking-cane,  419. 
Candolle,  A.  de,  863. 
Caoutchouc  from  milkweed,  867. 
Cape  Ann  Family  Almanac,  886. 
Cape  of  Good  Hope  Observatory,  29. 
Capillarity,  Gauss'  theory  of,  149. 
Capronnier.  276. 
Carbolic  acid,  manufacture  of,  907. 

action  of,  on  wood,  431. 
Carbon  dioxide  in  mineral  cavities,  liquid, 
198. 
from  a  g&»-retort>  198. 
monoenlphite,  199. 
Carbonic  oxide,  electrical  alarm  against, 

640. 
non- oxidation    of,    by 
oione,  913. 
Carbonnier,  321. 
Carina,  9ia 

Carnivorous  plants,  glands  of,  863. 
Carp  in  California,  408. 
Carpenter,  Dr.,  978. 

reclamation  of,  844 
Carpentler,  F.,  64. 
Carre's  carafe  machine,  692. 
Carrier-pigeons,  463. 
Carrington,  H.  A.,  146. 
R.C.,641. 
Carson  River  valley,  968. 

ICasamaior,  177. 
Case,  Theodore  8.,  464. 
Ca8parl,81. 
Casle\nau,3\9. 
Caateacsne,  Count,  878. 
Cast  stw\  tor  locomollve  botlers,  439. 
CastrSteel  wire  tojh*,  446. 
oSSToKue  ot  all  ihTblrds  known,  810. 
C?aUWKtt«  ^^  ^^^  ^^^^^^  ^^^  (Clncln- 

nat\),47. 
C3  dialogues  ot  double  stars,  17. 
^^j^^flU^udgSi  304. 
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Caucasae,  climate  of;  198. 
Canchy's  method,  ST. 
Cavailero,  4S9. 
Celestial  photometry,  T. 
Cellar-walla,  repalrlug  leaky,  4iS. 
Cement,  a  new,  510. 

for  oveus,  609. 

of  gelaiiD  aud  bichromate  of  pot^ 
aeh,  612. 
CeotenDial,  American  wooda  at  the,  86S. 

living  treea  at  the,  tttf. 
Centipedes,  830. 
Cephalisatlon  In  the  development  of  ani- 

mills,  278. 
Cepbaloslphon,  846. 
Cerium,  atomic  weight  of,  201. 
metals,  the,  201. 
salts  for  dyeing  black,  491. 
Chabas,  291. 

Chain  for  towing  boats,  submerged,  446. 
**  Challenger,"  work  accomplished  by  the, 

40. 
Chandon  light,  416. 
Change  of  texture  in  sandstone  by  heat, 

140. 
Chapelas,  89. 
Chapman,  Dr.  A.  W.,  B5S. 
Chsrpentier,  327. 
Chekanoffsky,  641. 
Chemical  action  of  solar  rays,  193. 

balances,  136. 
Chemistry  and  metallurgy,  193. 
Chllognathee,  837. 
Cbinti,  peculiar  disease  among  dogs  in, 

633. 
Chiiienden,Q.B.,249. 
Chloral  ana  picrotozlne,  529. 
Cholera,  Asiatic,  632. 

effects  of,  on  the  mucous  mem- 
brane, 533. 
Chrome-alura,  modiUcations  of,  602. 
niilizacion  of,  501. 
-yellow  poinonons,  688. 
Chromis  paterfamilias,  incubation  of,  322. 
Chronometers,  accuracy  oC;  <L 
Chrysardhin,  5*20. 
Ciaccio,G.V.,S26. 
Cicada,  the  seventeen-year,  826. 
Cieukowsky,  280. 
Cinchona  plantations  in  British  Slkhim, 

529. 
Cincinnati  catalogue  of  new  doable  stars, 
47. 
hams,  638. 
Cintolesi,  173. 

Circles  divided  on  glass,  46. 
Cirrus  cIoiuIm,  direciiou  of,  9S. 
Cissoid  of  Diocles,  1. 
Clamond,  1S9. 

Clarifying  a  shellac  solution,  499. 
Clark,  Latimer,  190, 447. 
Clarke,  Georj^e,  399. 
CIas«eyron,  467. 

Class! dcaiion  of  doable  stars,  94. 
Cleaning  silver-ware,  424. 
Clerk-Muxwell.  Prof.,  206. 
Climate  and  trees  In  Sacramento  Bay,  111. 
of  the  Caacasns,  193. 
precedlnor  the  glacial  epoch,  110. 
Climatic  changes  in  Scotland,  116. 
Clocks,  mysterious,  412. 
Cloez,  367. 

Clo9e  time  for  seals,  889. 
Cloth  of  feathers,  422. 


Clonds  and  winds  obMnred  fkom  baUoona, 

112. 
Clusters  and  nebnlc,  15. 
Coagulation  of  fluids,  S3& 
Coal,  borine  for,  2SS. 

gases  Inclosed  in,  209. 
HI  Dakota  gronp,  248. 
sections  of,  226. 
Coal-flelds,  extensive,  26& 
-fields  of  Spain,  226. 
•gas,  hydrocarbons  of;  914. 
anlphur  in,  418. 
Coast  Survey,  latitude  SM»  employed  In, 

Cobalt  and  nickel,  magnetiam  of;  192. 

Cobbold,  Dr.,  837. 

Cochin  China,  captnre  of  eels  in,  4(C 

diarrhosa,  685>. 
Cockroach,  a  fossil,  880. 

digestion  In  the,  828. 
Cockroaches  and  earwigs,  how  tbej  fold 

their  win^  327. 
Codfish,  utiTlzins  the  oflkl  of,  391. 
Cod-liver  oil  ana  quinine,  529. 
Coffee,  detecting  adulterations  In,  9IML 
Coggia's  comet,  spectrum  of,  87. 
Conansen,  4S5. 
Cohn,  120. 
Cold,  mechanical  production  oi;  147. 

waves  of  air,  origin  of,  101. 
Colding,  101. 
CoUett,  John,  800. 

Coloring  matter  in  the  morez  abell,  SSS. 
of  the  ^gs  of  birdB,  SOL 
Colors  of  double  stars,  17. 
Combustion,  influence  of  pressnre  on,  U(k 
Comet  IL,  1S40, 80. 
III.,  1862,  36l 

VII.,  1873,  and  comet  L,  181S,  iden- 
tical, 67. 
the  periodic  of  D'Arreat,  87. 
Comets,  calculation  of  the  absolute  p«r> 

turbations  of,  8C. 
Comil,  532. 

Compass,  cnriooa  Japanese,  18S. 
deviation  of  the,  162. 
in  iron  ships,  deviation  of  the, 

168. 
observatory  of  Cronatadt,  Itt. 
Composition,  anti-fouling,  436. 

of  American   wheat  prod- 
ucts, 876. 
of  coral,  296. 
Comstock  lode,  203. 
Conduction  of  heat  in  gases,  183. 
Confiagratlous,  extinguishment  of,  46A, 

466. 
Couneclicut  agrlcnltaral  station,  STOi 

Fish  Commttsionera*  Rraort, 

894. 
River,  salmon  In,  409. 
Conochilos  volvox,  894^ 
Cooking  meat  by  cold,  499. 

of  lesniminoua  vegetables,  426>. 
Coombs,  Dr.  S.  W.,  89& 
Cooper,  Dr.,  111. 

Dr.  J.  O.,  816. 
Cope,  Prof.,  964, 276. 806, 804, 81^  816. 
Copper-alloy  adhenns  to  glass,  612: 
Coprluus  radiatus,  86^ 
Copying  apparatus,  487. 
Copying-ink  pencils,  imitation  of,  484. 

preparation  (br,4S9L 
-paper,  photographic,  489. 
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Cora),  composition  oi;  SM. 
Corchorofl  capnlaria,  868. 
ulftortQS,  SM. 
Coroelissen,  Lient«uant  J.  S.,  642. 
Coronal-liue  1474  K,44. 
Corrosion  of  platiuum  sUlls  by  BulphDfic 

acid^lS. 
Coflta  Rica,  reptiles  iu,  81& 
Cottoo,  S91. 

covering  ^vith  sUk,  60S. 
eilicate,  467. 
Cones,  Dr.  Elliutt,  208. 
Conn- planter,  increasing  tbe  adhesive- 

uesa  of,  480. 
Crackuell,  1C8. 
Cramp  A  Sons,  4C$. 
Cremaiiuu  iu  France,  186. 
Cresfifui,  John  C  ,  642. 
Croo6-SpineUi  iiud  Sivelv  449, 460. 
Crocker,  Charles,  402b 
Crookes,  ProC,620. 
Cnwby,  99. 

Crossley's  observatory,  18. 
Crutch,  Dnppa,  299. 
C'mlckshauk,  84a. 
Crustacea,  metamorphosis  of,  834 
Cryohydrates,  196. 
CrysiaUizaiion,  instantaneous,  138. 
Crystals,  polariziug,  272. 
Cuban  tlsbei*,  Poey's  catalogue  of,  820. 
Cnlr-Iidge,  a  new  iiibric  606. 
Cnlley,447. 
Culture  of  plants  among  the  aborigines, 

87U. 
Cnuuingham,  Capt  Allen,  141. 
CarreniB  of  air  iu  different  directions  si- 
multaneously, 89. 
of  the  atmosphere,  the  npper, 
106. 
Carter,  176. 

Corves  and  equations,  carious,  4 
Cnvler,  276. 

Cyanides,  a  new  class  of,  199. 
Cyclones,  laws  of,  89. 

mechanical  theory  of;  101. 
origin  of,  127. 

D. 

I>ahmen,  Dr.,  2. 

I>all,W.H..262. 

J>a]la^  W.  S.,  341. 

I>allinffer  and  Drysdale,  967. 

l^altuii's  law  and  the  cunstitnlion  of  the 

atmosphere,  106. 
jDamoisean  prize  for  astronomical  work, 
62. 
tables  of,  32. 
I>amonr,  222. 
I>ana,  Prof.,  226, 278. 
I>anfurtb,Dr.,&32. 
X>arbey,P.  H.,898. 
I> 'Arrest,  16,87,48. 
1>* Arrest's  periodic  comet,  37. 
I>arwin,  276. 
I>ate  A  Afcbbsam  air 
DanbP^e,  83, 227.    ^* 
X>aabrefte,  a  new  w,  ^r^LS^O. 

I>a vies.  Prof.  Ch^^,      ^q, 

I>«vy  flod  flfBii.!'. 

MArl6,9ffu    ^0S^ 
SirHunijW^Lif. 
Death  o/^eA  <f  ^iT^^  of*  <<teL 


Decaisne,  684. 

Decomposition  of  water,  196. 
Decrease  of  birds  in  Massachusetts,  809. 
Deep-sea  sounding  by  photography,  161. 

soundings,  red  clay  of,  273. 
Deer,  a  new  Califumian,  804. 
Deflections  of  the  plumb-line,  67. 
De  Fonvielle,  14. 
De  Haldat,  160. 
De  la  Blanchere,  406. 
Delacbanal  &  M ermet,  416. 
De  la  Rive,  Prof.,  76. 
De  la  Rue,  Warren,  177. 
Delphi,  problem  of,  1. 
Delvigne,  Gustave,  642. 
Dembuwski,  23. 
Dental  process.  Improved,  686. 
Denza,  129. 

Deposition  of  fine  sediments,  229. 
De  Rossi,  72. 

Desilverization  of  argentiferous  zinc,  904. 
Desmouliiis,  Charles,  642. 
Desor,  229. 

Destroying  the  Siberian  marmot,  382. 
Destruction  of  fleld-mice  by  fhmigation, 
SSI. 
of  the  buffalo,  rapid,  802. 
Detroit  River,  whitefish  hatching  in,  408. 
Development  of  salpa,  338. 

of  sulphuretted  hydrogen, 
106. 
Deviation  of  the  compass,  162. 

iu   iron  ships, 
163. 
Deville,  196. 

and  Debray,  196, 206^ 
DeVrles,347. 

Dcwar  and  Tait,  Profs.,  147. 
Diameter  of  the  inferior  planets,  29. 
Diarrhoea.  Cochin  China,  686. 
Diatoms  In  wheat  straw,  842. 
Dickson,  Oscar,  242. 
Dieiheroscope,  the,  187. 
Digestion  in  myriapods,  886. 

in  the  cockroach,  828. 
Digitalis  purpnren,  627. 
Diminution  of  water  iu  springs,  etc.,  181. 
Diodes,  cissoid  of,  1. 
Direction  of  cirrus  clouds,  9S. 
Discoveries,  Marsh's  recent,  297. 
Disease  among  dogs  in  China,  peculiar, 
633. 

of  olive  and  orange  trees,  864. 

the  potato,  868. 
Dispersion  or  light  by  prisms,  162. 
Distoma  crassnm,  887. 
Distribution  of  atmospheric  pressure,  90. 

of  public  time,  60. 
Dobcrck,  44. 
Dohrn,Dr.,83S. 

Dolleu*8  determiuation  of  local  time,  6. 
Dolores  River,  248. 

Domestic  and  household  economy,  411. 
Domesticating  the  prairlo  chicken,  810. 
Domeyko,220. 
I>onnadien,A.L.,8S2. 
I>oppler'8  theory,  20. 
I>'Orbleuy,  Prof.,  642. 
I>om,Dr.,120. 
l>oubleslar2C34,18. 

stars,  catalogue  or,  IT. 
colors  of,  17. 
onble-balance  method  in  duplex  teleg- 
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Doye^x>lor  on  raw  wool,  4M. 

Doxen,  ralae  of  the,  S. 

DragomeCer,  Palmieri*B,  497. 

Draper,  Dr.,  142,  S69. 

Drawbridges,  revolTine,  467. 

Dredgiog  for  amber,  mi. 

Drosera,  aecietion  ot^  SCO. 

Dry  thunderstorms,  12& 

Dry-dock,  a  new,  466. 

Dryiug  of  bay  and  grain,  artificial,  878L 

Duane,  General,  4W. 

Daboi8,471. 

Daderhof  Moontain,  6. 

Dnfoar,  118. 

Dumas,  880, 381. 

Dnuker,  Dr.,  110. 

Dunn,  M.  BL,  401. 

Duplex  telegraphy,  168, 160. 

Durable  glue,  611. 

Dumof,  460. 

Dust,  exclnsion  of;  from  the  longt,  688^ 

Dust-shower,  remarkable,  68. 

Dntton,  Capt.  Clarence  B.,  286, 861. 

Dyeing  black  with  cerium  salts,  481. 

cotton  pore  blue,  488. 

parchment  paper,  460. 

silk,  480. 
Dymond,  66. 
Dynamometer,  simple,  180w 

K 

JEBartb,  interior  structure  of  the,  18L 
internal  heat  of  the,  74. 
internal  temperature  of  the,  110. 
rotation  of  Uie,  influenced  by  the 

tides,  130. 
temperature  at  Kdnieaberg,  190. 
temperature  of  the,  Ww 
Earth's  axis,  changes  in  the,  78. 

rotation,  influence  of  the,  on  river 
currents,  119. 
Earthquakes  in  Italy.  78. 
Bast  Indian  telegraphy,  170. 
Eastward  progress  of  storms,  184. 
Ebermeyer,  361. 
Ebonite,  action  of  light  on,  176. 
Eclipse  of  the  sun,  an  ancient,  10. 

atoUl,inl871, 11. 
solar,  April  16, 1874, 68. 
Economy,  domestic  and  household,  411. 
Edwards,  F.K,64& 
Eels  in  Cochin  China,  408. 
Eggs  of  birds,  coloring  matter  of,  804. 
Egyptian  chronology,  48. 
Ehrenberg,  Prof.  C.  G.,  642. 
E  aeococca  Vemicia,  367. 
£  asticity  of  gases,  143. 

of  purified  air,  143. 
of  rock-salt,  136. 
Electric  apparatus  for  railroads,  new, 
170. 
arc,  resistance  of,  176. 
light  for  signaling,  461. 
light-house,  460. 
machine,  the  Gramme,  166. 
Electrical  alarm  against  carbonic  oxide, 
640. 
discharges,  phenomena  with, 

167. 
illumination  of  factories,  418. 
light,  curious,  167. 
Electricity  and  light,  new  relation  be- 
tween, 163. 


Electricity,  atmoapherlc,  17QL 

conduction  by  oompomidi  of 

sulphur.  166. 
from  dipping  metals  in  flnldB, 

163. 
hatching  silk-wonns  by,  SSI. 
Electro-capillary  motor,  142, 430. 
Elephant,  probable  extinction  of,  801 
Elephants,  dogs,  eta,  of  New  Mesiooi  fo^ 

811,803. 
Elk,  remains  of  the  Iriah,  800. 
Elliott,  Major,  411. 

Henry  W.,  880. 
Elm  of  Boston  Common,  the,  847. 
Elodea  Canadensis,  287. 
Embryolocical  data  for  the  daselflcatioa 

of  vertebrates,  S96. 
Embryology  of  gastropoda,  S88. 
Emma  Fnmace.  the,  488. 
Enameling  on  brass  and  Gennan  sUrer, 

61& 
Endemic  pellagra  and  Indian  com,  SBBl 
Endlich,F.M.,948. 
Energy  and  gravitation,  135w 
Engelmann,  J>r.  Qeoige,  880. 
Engineering  and  roecbanica,  481. 
Engraving  on  wood,  French  method  oi( 

Entomological  spedmene,   prescrratioB 

of,  276. 
Bosin,  a  new  flnoresoent  dye-stnfiT,  4NL 
Bozoon  Canadense,  841. 
Bpisaea,  heieromorphiam  in,  861. 
Equilibrium  of  forces,  8. 
Brck,W.,l& 
Ericsson,  John,  40. 
Ertel,  6. 

Erva  de  Bato,  M&. 
Bsbeth,Dr.,272. 
Etching  photographs,  470. 
Bthnographic  work  in  the  Rocky  Moont- 

ains,  261. 
Euler,  8. 

Euplectella,  gathering  of,  840. 
Europe,  barometric  pressure  in,  83. 

frequency  oT  thnuder-stoims  In, 

129. 
mineral  products  of,  1674»  437. 
European  drought  of  1876, 91. 

fresh -water  flahee,  new  work 
on,  819. 
Evaporation   from  the  akina   of  frnft, 

Evolution,  Cope's  theory  of,  276. 

of  the  horse,  281. 
Ewald,  286. 
Bxner,  141. 
Experiments  on  steel,  202. 

upon  non-luminons  flames, 

149. 

Explorations  around  the  North  Cape,  OOt. 

made  under  the  direction 

of  F.V.  Hayden.  1876, 248. 

of  Lieut  George  M.  Wheeler, 

268. 
of  the  Rocky  Mountain  ie> 
gion  by  J.  W.  Powell,  8BK. 
Explosions  in  flour-mills,  498L 
Explosives  for  fog  signaling,  46&. 

researches  on.  469. 
Extinction   of  the  elepbant,  probable, 

804. 
Extingnishment  of  conflagrations,  461. 
Eye  of  flies,  the,  886w 
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F. 
Falb,  Dr.,  OS. 

'*  Faraday,"  sonndiDgs  onboard  of  the,  880. 
FarlnUSil. 

Farlow,  Prof.  W.  O.,  8W. 
Farwell^jU)!. 
Fatlo,  Zto. 
Fanlquier,  19&. 
Fanna  of  the  deep  seas,  840. 
Faatrat,  77. 
Faye.  86. 87, 89, 93. 
Faye's  theory  of  storms,  84, 86b 
Feara,  Thomas,  64S. 
Feathers,  cloth  fjrom,  482. 
Feeding  value  of  salt^marah  and  bog  hay, 

377. 
Fellner,  Captain,  819l 
Female  clothing  in  the  bronie  period,  88^ 
Ferrel,  Prot,  6$  98, 100, 106. 
Fertilisers,  German  potash  salts,  wood- 

ashee,  etc.,  878, 878. 
Fertilizing  material,  new,  388^ 
Fichtner,  479. 

Field  mice,  deetmction  ot,  881. 
Filter,  new  form  of  paper,  519. 
Filtration,  metallic,  174. 

rapidity  of;  61& 
Fir  and  pine  tree  leaves,  new  products 

Arom,  607. 
Firet^ngines,  relief  tsIto  for,  488. 
-hTdrant  and  street-lamp,  414. 
-places,  improTement  in,  480. 
•proof  paper  and  ink,  4S4. 
FiBCber,  ProC.  890, 480. 
Flah,  the  rainbow,  881. 
Fiah  Commission  of  California,  40L 
Commissioners  of  Arkansas,  401. 

of  Connecticnt,  Re* 

port  ot,  894. 
ox  Iowa,  Report  of, 

899. 
of  Kentacky,  896. 
of  Maine,  Report  oi; 

898. 
ofMassachnsettSfRe- 

port  of,  898. 
ofMlnnesota,  Report 

of.400. 
of  New  Hampshire, 

Report  of,  ra8. 
of  New  Jersey,  Re- 
port 0^897. 
ofNew  York,  Report 

of.896w 
of  Wisconsin,  Report 
of,  400. 
Flah-bones,  ntilisation  of,  878. 

-cnltore,  wanned  waters  in,  406. 
Fisher.  Osmond,  181. 
Flaheries  and  piscicnltaie,  385. 

ofCanada,  Report  of,  391. 
Fishes,  cnrions  habits  ol  9U. 

of  the  Ohio,  BaflZe«l0«'».  W8. 
'^"J'kabV  ftfucto^  of  young, 

Flammarion,  8i  jifJoff^  * 

Fleltroson,  X)rVr 

JJetcber,  Frof'^l^ 

FleuTcote  de  ti  ^Kr      ^AdaUrx ) 


Flood-mirks  and  grSTel  banks,  880. 

Floor  oil-paint,  497. 

Flora  of  Qnadalape  Island,  860. 

Flour-mills,  explosions  in,  488. 

Flow  of  metals,  187. 

Flowers  and  bouquets,  preserriuff,  8ff7. 

changing  colon  of,  arujficially, 
366. 
FlQckinser  and  A.  K5pp,  349. 
Fluid  columns,  vibration  oU  140. 
Flnlds,  causes  of  coagulation  ot,  886. 
Fluke-worm,  large  human,  887. 
Fluorescence  of  solutions  in  castor-oil,  166. 
Fodder  value  of  apples,  888. 
Fog-signaling,  468. 

-wnlstles,  steam,  468. 
Folsom,  Dr.,  687. 
Foraminifera,  848. 

cleaning,  848L 
Forbes,  188. 

David,  648. 
Force  of  sea  waves,  188. 
Forchhammer,  887. 
Forcot,  461. 

Fordas  and  Rommier,  4M. 
Forestier,4ao. 

Forests,  covering  the  slopes  of  the  Alps 
wltb,866w 
destruction  of,  366. 
influence  oA  on  water-flow  and 
moisture,  77. 
Formation  of  basalt  columns,  70. 

of  natural  magnets,  168. 
Forrahals'  patent,  49& 
Fossil  birds  in  America,  811. 

elephants,  dogSt  eta,  of  New  Mex« 

ico,808. 
giant  birds,  new,  818. 
insects,  American,  880. 
reptile  with  mammalian  characters, 
816. 
France,  cremation  in,  186. 

cultivation  of  bamboo  in,  866. 
hail-storms  in,  186. 
magnetic  map  of,  108. 
mantime  flaheries  ot;  1874,886. 
Frankland,  ProC,  149, 860. 
Franklin  InsUtute,  488, 488. 
Fraser,  Prof.,  410. 
FrecherjSlemens, and  Halske,168. 
Freden,Yon.887. 
Freezing,  effect  of,  on  the  color  of  ikbries, 

483. 
French  investigation  of  hay-fever,  684. 
Fresh-water  fishes,  new  work  on  Buro- 
pean,  819. 
rhixopods,  846. 
Fresnel,  161. 

Frictional  resistance  of  water,  189. 
Friedelite,  881. 
Frink,  179. 
Fripp,W.B.,865. 
Fritx,Prof.,18,96. 
Frogs,  remarkable  habit  of,  816. 
Frost,  smoke  protection  against,  860. 
Frait,  proteciine  preservea,  487. 
Frustmla  eaxonica,  841. 
Fncke\,  Uopold,  648. 
Ftic\,peat  as  locomotive,  447. 
Fattmg  woolen  goods,  608. 
FTilU>B,Chari€a,607. 

^S»we  tor  burning  hay,  straw,  et«..  876. 
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Farnaoe-bars,  rerolrbig,  488. 
FosiBporiain  solaria,  841. 
Bolani,  868. 

G. 

Gabb,  Dr.  William  M.,  815. 

Gttffard,486. 

GallaUii,  Hon.  Albert,  8G2. 

Galle,  Prof.,  61. 

Gallium,  203, 904. 

Galvanic  correuta,  glow  doe  to,  166. 

resistance,  new  theory  of,  160. 
Oamond,  Thome,  542. 
Gannett,  Heury,  246. 
Gardner,  James  T.,  233. 
Gamieriie  and  noomeite,  new  mineral?, 

291. 
Gas  for  light-booses,  461. 

from  Dones,  417. 

from  cork-waste,  417. 

from  nigbtHsoil  and  dead  animals,  418. 

from  wood  and  petroleam,  417. 
Gas-retort,  carbon  from,  196. 
Gases,  elasticity  of,  143. 

from  the  stomach,  205. 
inclosed  in  coal,  209. 
spectrnm  disperalon  by,  163. 
Gastropod?,  embryology  of,  33S. 
Gandoin,  616. 
Ganss,  8. 

Gauss'  theory  of  capillarity,  142. 
Gautier,  217. 
Gay  safpfv  mattress,  412. 
Geisler,  Dr.,  287. 
Gems,  artificial,  614. 
General  physice,  136. 
Genow,  Dr.,  867. 
Oenth,  Dr.F.A.,228. 
Geographical    variation    among    North 

American  mammals,  809. 
Geography,  231. 
Geology  and  mineralogy,  219. 
Geophllns,  886. 

George,  Staff  Commander,  106. 
Georgine,  a  new  yellow  dye,  4SB. 
Gerard,  498. 
Gcrbe,  409. 
German  pot-ash  salts,  874. 

Seewarte  in  Hamburg,  78.    . 
Germany,  African  locust  in,  829. 

meteorology  in,  78. 
Germination,  rapid,  863. 
Germs,  air,  272. 
Gernez,  602. 

Geyser  of  Iceland,  temperature  In  the,  109. 
Giant  birds,  new  fossil,  818. 
Gfbbs,  William  Alfred,  878. 
Giebcl.  Dr.,  119. 
Glffard,  Henry,  46a 
Gilbert,  G.  K.,  121,  256, 269. 
Gilding  on  glass,  490. 
Gillot,  481. 
Gillotype,  the,  481. 
Glutei,  Dr.,  168. 
Girard,Aim^,811. 

Glacial  epoch  in  the  Rocky  Mountain^ 
228. 
erosion,  sub -alpine  lake  basins 
due  to,  229. 
Gladstone  and  Tribe,  195. 
Glalsher's  observations  of  moisture  in  the 

atmosphere,  91. 
Glaas,  a  new,  612. 

circles  divided  on,  46. 


Ohm,  gliding  on,  496. 
nardeoing,  618. 
Gleason,  F.  A.,  617. 
Gledhill,  17. 

Crossley,  and  Wilson,  44. 
Gleitsmann,  Dr.,  631. 
Qlires,  division  of  the,  801. 
Gloucester  fisheries  of  1876^  386. 
Glow  due  to  galvanic  currents,  161. 
Glue,  durable,  611. 
Glue  for  leather  and  metal,  610. 
liquid,  611. 

prevention  of  cracking,  413. 
Glycerine  fur  illnmiuation  and  beattag', 
416. 
polsononB  propeities  of;  Off. 
Glycerine-gelatin,  427. 
Gobba,  Prof.,  356. 
Godeffroy,  416. 

Goessmann,  Prof.,  379, 873, 874. 
Goette,  896. 
Gold,  a  new  test  for,  205. 

varnish  for  metals,  496. 
Golden-olive  on  cloth,  490. 
Gonoch,  179. 
Goodale,  Hon.  &  L.,  890. 
Gooseberries,  American,  885. 
Gopi>el8r(>der,  488. 
Oorrie,  Dr.,  147. 
Grad  and  Hagenm tiller,  69. 
Gramme  light  in  railroad  depots,  INl 

machine,  164, 166. 
Gran^jcan,  Henry,  42. 
Grant,  George  B.,  43. 
Grass,  an  intoxicating,  359. 
Grasel,  Dr.  G.,  88, 231. 
Grate-fires,  reflecting-plate  for,  419. 
Grattoni,  Severino,  648. 
Gravel  banks  and  flood-marks,  fonniaQO 

of,  280. 
Graves,  Walter  H.,  256. 
Gravitation  and  energy,  relation  between, 

136. 
Gray,  Pmf.  Asa,  861, 865, 868, 5i!. 
Greer,  346. 
Green,  baryta,  498. 
Green  River,  25i». 
Green,  Seth,  169, 89Sw 
Greene,  Lieut  F.  V.,  67. 
Grohan,141.  • 

Groombridge,  1880,  parallax  of,  89. 
Groth,  Prof,  186.      • 
Groves',  626. . 

Growth  in  certain  fishes,  rapidity  (a,  M 
Grubb,  40, 153. 

Guadalupe  Island,  flora  of;  860. 
Gnericke,  Otto  von,  81. 
Gnichenot,  A1phonse,($4S. 
Gulliver,  Prof.  G..  970, 974, 80a 
Gum  copal  and  oleic  add,  500. 
Gunpowder,  prismatic,  458. 
Gnnther.  Dr.,  888. 
Gnrgun  balsam,  626. 
Gnrc,  Dr.,  106. 
Guthrie,  Prof.,  196, 681. 
Gylddn,Pro£H.,86. 

H. 

Haast,  Dr.  Julius,  811. 
Habit  of  firogs,  remarkable,  816. 
Habita  and  anatomy  of  the  Nersid  wona, 
836 

of  birds,  819L 

of  flshes,  corioos,  894. 
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Habits  of  the  Mezlcui  azolotl,  817. 
of  the  salmou,  880. 

Hadley'8  theory,  9. 

Haeckel.  Prof.,  278,281. 

Haeckeltiia  of  Dr.  Bessela,  844. 

Bagen,  Dr.  H.,  830, 881. 

Uager,48& 

Haho,  Otto,  841. 

Hail,  on  the  theory  of,  08. 

Hail-storms  in  France,  12& 

Hall,  Prot,  81, 88. 

Halo  about  the  planet  Venns,  89. 

Hamilton,  Dr.,  185. 

Hams,  Cincinnati,  088. 

Hnud-book  of  paleontology,  new,  897. 

Uankel,  219. 

Uaun,  101. 

Baunecker,  414. 

Hansen's  method  of  partitions,  86. 

Hanstein,  Prof.,  887. 

Barconrt,  Vernon,  41S. 

Hardy,  028. 

Hartley.  W.  Noel,  198. 

Harvard  Obserratory,  fandameutal  stars 
observed  at,  S3. 

Harvest,  predicting  the  coming,  884. 

Hatching  silk-worms  by  electricity,  881. 

Hatier,  110. 

Hay  and  grain,  artificial  drying  of,  878. 

Hayanx  da  Tilly,  304. 

Hayden,  Prof.  F.  V.,  888. 857. 

Hayden's  explorations  in  1878,  842. 

Hay-fever,  investigation  of,  084. 

Hearder,  Dr.  Jonathan,  048. 

Heat,  oundnction  of;  by  building  materi- 
als, 14& 
conduction  of,  in  gases,  183. 
of  the  earth,  iutemal,  74. 

Heath  in  America,  858. 

Hebert,  Governor,  406. 

Heerman,  Dr.,  818. 

Height  of  the  aurora  boreolis,  188. 

Heights  in  the  lake  region,  884. 

Hels,  Dr.,  85, 9& 

Helle,88. 

Heliosoa,  846. 

Hellman,  Dr.,  80. 

Helmholtz,  ProC,  874. 

Heudricks,  86. 

Henneguy,  880. 

Hennessey,  J.  B.  N.,  11, 104. 

Henry  Mountsinfi,  257, 209. 

Henry,  Prof.  Joseph,  18. 

Henshaw,  818.    . 

Herland,  800. 

Hermit  crab,  strange  parasites  of  the, 

885. 
Herring-fisheries  and  the  weather,  867. 
Herschel,  Capt.,  11. 

Sir  John,  17,  83. 
Sir  WiUiam,  83. 
Herscbell,  Clemens,  467. 
Hertwig  and  Lisser,  845. 
Herve,  451. 
Herwig.  165, 166. 
He8fle,835. 
^«%x,  516. 

Heteromorphism  In  pniiOBtt  ^^* 
HeTrowBky,4S8.       ^^'^^ 

HIckJi,  Dr,t  ne. 
Kidding,  Dr.,  lOA 
HUdebrsodsMi^  ^ 


Hin,  George  W.,  86. 

Hillebrand^  201. 

Hinge,  self-closing,  41L 

Hipp,  113. 

Hirsch,  Prof.,  41. 

Hoftnann,  218. 

Hohenheim,  German  agricaltaral  station 

at,876w 
Hohnhorst,  Dr.  Hermann,  83. 
Holden,  Prot  B.  a,  16, 58, 886. 
Hollbanr,  119. 
Holmes,  244u 
Holtsman,  A.,  464. 
Hooker,  Dr.,  029. 
Hops,  preservation  of,  8S8. 
Horean,  606. 
Homer,  Charles,  157. 
Horse,  evolution  of  the,  881. 
Horsley.  484. 

Horticulture  and  botany,  847. 
Hour-glasses,  measnre  of  time  by,  64. 
House-fly,  the  life  of  the  common,  898i. 
Hovey,  847, 848. 
Howe,  H.  A.,  47. 
Hoy,  Dr.,  400. 
Hudson,  Dr.  C.  T.,  346. 
Hnet,  A.  F.,  182. 
Hnggins  and  Vogel,  20. 
Hun,  Prof.,  227. 

Human  fluke-worm,  large,  887. 
Humble-bees,  carrying,  ftt>m  England  to 

New  Zealand,  808. 
Humidity,  computing  relative,  110. 
Hnmming-blrd,  a  new  North  American, 

812. 
Hunt.  Dr.  T.  Sterry,  829. 
Huntington,  Prof.,  863. 
Hurricane  of  Sept.  9th  to  17lh,  1875, 97. 
Hnrricaues,  periodicity  of,  118. 
Huxley,  Pro£,  881, 848, 844. 

on  deep-sea  soundings,  844. 
Hydraulic  blower,  automatic,  414. 
cement,  new,  470. 
engine,  stationary,  489. 
investigations  in  India,  141. 
Hydrocarbons  of  coal-gas,  814. 
Hydrocellulose,  811. 
Hydrogen  in  antimony,  198. 
Hygiene,  585. 

Hygrometer,  a  new  form  of,  118. 
Hygrometric  studies  of  Dufonr,  118. 
Hyperbolic  functions,  4. 
Hypodermic  injection  of  lactate  of  soda, 

585. 
Hypsometric  tables,  new,  881. 

L 

Ice  calorimeter,  new,  148. 

cellars  on  Brainard's  plan,  427. 

machine,  Carr6*s,  688. 

plasticity  ot,  187. 
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Illumination,  electrical.  418. 
Improvement  in  aneroids,  111. 
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temperature  observations  in,  128. 

J 
Jaborandi,  627. 
Jacob.  Capt.,  22. 

Jacobi,  Lfentenant-Oenoral,  8, 648. 
Jacobsen's  copying-pencils,  484. 
Jade  and  nephrite,  Wk 
James,  Dr.,  648. 
Jamin,158,109,161. 
Janssen,  461. 
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Laplace,  Admiral  CyriUe,648. 
Lasaulz,  Prot  Too,  222. 
LasselL  21, 62. 

Latitude  stars  employed  in  the  CoMt  Sur- 
vey, 47. 
Laubenheimer,  216. 
Laugler,  16. 

Laurinm  silver  mine,  296. 
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Merriman,  G.,  878. 
M«sa  Verde,  845. 
MeUllic  filtration,  174. 
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Minascalchi-Erizcl,  Connt,  644. 
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I 

J 


604 


INDEX 


Pelts,  409. 

PdDand  and  Godard,  461. 
Perigraph,  Ct>hanaeii*8, 4S5. 
Periodicity  of  hnrricaue«,  118. 
of  the  aurora,  96. 
PeroDOfipora  iufestans,  841,  M8. 
Pcrris,  820. 
Perrotiu.  23,  SI. 
Perry,  Alexis,  72. 

Peralan  inaect-powder,  sabstitate  fur,  424. 
Perturbations  of  coineta,  86. 
Pertz,  Chevalier,  M4. 
Pealiu,  SC 

criticises  Faye'fl  theory,  84. 
Peters,  Prof.,  316. 

Petrolenin,  utilization  of  the  light  prod- 
ucts of,  622. 
Pettenkofer,  Von,  194.       , 
Peziza  flBmgino8a,492. 
Pfaif,  Prof.,  187. 
Pfnuds,  Dr.,  644. 
Phenomena  attending  electric  discharges, 

167. 
Phocsna  lineata,  804. 
Phoenix  Iron  Company,  442. 
Phosphate  of  lime,  625. 

gelatinous    byd rated, 
499. 
Phosphor-bronze  for  wire  ropes,  446. 
Phoephorus  oxychloride,  198. 
Photographic  cupying-paper,  482. 

power  oi  artificial  light,  488. 
Photographs,  etching  on  zinc,  479. 
of  the  blood,  8U6. 
of  the  solar  corona,  60. 
Photography  for  deep-aea  soundine,  161. 

recent  progress  in,  476. 
Photolithographic  process,  new,  480. 
Photometry,  celestial,  7. 
Phylloxera,  ravages  of,  881. 
remedy,  new,  380. 
the  grape-vine,  834. 
Physical  isomerism,  216w 

observatory  near  St.  Petersburg, 
96. 
Physics,  general,  136. 
Physiological  action  of  alcohol,  2S6. 
Pic-dn-Midi,  red  snow  on,  126. 
Piclceriug,  Prof.,  99. 
Pictet,Adolpbe,646. 
Pierce,  Dr.,  839. 

Pile-dwelling  InhabltnntSjSkeletons  of,  292. 
Pilocarpus  plnnatus,  527. 
Pilot  fish,  the,  819. 
Pisciculture  and  the  flsherleR,  886. 
Planet,  an  inter-mercurial,  40. 

movement  of  a,  in  a  resisting  me- 
dium, 33. 
Planetary  perturbationn,  theory  of,  26. 
Plautamour,  Prof^  53, 106. 

and  Loonils,  86. 
Plants,  acclimatization  of,  348. 
and  altitude,  861. 
glands  of  carnivorous,  863. 
of  New  Guinea,  869. 
Plaster  casts,  pref^ervation  of,  4K7. 

of  Paris,  improvement  in,  4SS. 
Plasticity  of  ice,  187. 
Plastlco-dynamics,  188. 
Plateau,  Prof.  Felix,  142, 276, 828, 336. 
Platinum  and  iridium,  pure,  206. 

decomposition  of  water  by,  196. 
stills,  corrosion  of,  by  sulphuric 
acid,  212. 


Plazenet,  616. 

Plesiosaurs  and  lehthyosanrs,  818. 

Plnmb-liue,abnormal  deflections  of  the,  67. 

Pneumatic  tube,  the,  447, 44& 

Poey,  Prod  Felipe,  320. 

Poey*s  catalogue  of  Cuban  fishes,  32a 

Poisson,  687. 

Polar  bands,  observatfons  of,  96. 

Polarizing  crystals,  272. 

Polygonum  amphibinm,  607. 

Ponier,  Porier,  645. 

Poppe.  J.  A.,  403. 

Porpoise  in  New  York  Bay, «  new,  804. 

Potash-salts,  872, 874. 

Potato  disease,  the,  863. 

Potato-beetle,  884. 

-water  for  deanini;  8UTer-ware,424. 
Potatoes,  autumn  planting  of;  36S^ 
Potomac  River  fisheries,  888. 
Potsdam  Observatory,  new  spectrum  ap- 
paratus for  the,  154. 
solar  observatory,  5& 
Potter,  B.B.,  899. 
Poulkova  Observatory,  6w 
Powell,  ProC.  228, 267, 261. 
Powell's  exploration,  206. 
Prnirie  chicken,  domesticating  the,  3ia 
Preece's  signalizing  instruments,  170. 
Preservation  of  entomol<)g{cal  specimens, 

of  hops,  888. 
of  wood,  481. 
Pressure  gauge  for  64,000  pounds^  4S7. 

of  the  air,  effect  of  the,  upon 

human  life,  288. 
on  combustion,  influence  of;  ISO. 
Prevention  of  boiler  iucrustaiion,  436,437. 
Preyer,Dr.,e25. 
Price,  W.H.,  128. 
Prime  nnmben*,  3. 
Prince  Edward  Island,  fossil  reptile  In, 

816. 
Printer's  ink,  readily  removable,  486. 
Priority  of  discovery  of  the  principle  of 

the  Oramme  machine,  164. 
Prismatic  gonpowder,468. 
PritchBrd,Prof.,6a. 
Prize  essays  on  Jaborandi,  62S. 
Prizes  for  astronomical  works  in  1876, 68. 
Probe-platte,  Holler's,  267. 
Problem  of  Apollo,  or  of  Delphi,  1. 
Projectiles,  influence  of  wind  on,  472. 
resisted  by  the  air,  81. 
rotation  of  rifled,  456. 
Proper  motions  of  southern  stars,  22. 
Propulsion  of  air  by  a  Jet  of  air  or  vapor, 

144. 
Protection  against  lightning  strokes,  171. 
Proteus,  reproduction  in,  817. 
Pruntv,  John  E.,  43& 
Prussian  blue,  fixing  on  fabrics,  494. 
Pterosauria,  new  order  of;  814. 
Publications  of  the  Bothkamp  Obsenra- 

tory,  61. 
Pnlseux,  26. 

Puriflcatitm  of  fixed  vegetable  oils,  497. 
Purpurlue  from  alizarine,  494. 
Putnam,  Prof.  W.  P.,  264. 
Pjrrometer,  new  metallic,  182. 
PyrrhophoBua  rieff&ri,  812. 

(I 

Qnennerstadt,  Dr.,  242. 
Quetclet,  E.,  114. 
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Qafncke,  IGA. 
tfaliiine,  cheap,  620. 

R. 
BadclllTe  catalogue  of  stars,  the  third, 

Radde,  Dr.,  128. 
BadlauoD,  uoctnmal,  72. 
of  leaves,  78. 
Badlometers,  observations  on,  140, 147. 
Radish,  new  Japanese,  867. 
Kaflnesqne*s  flsnes  of  the  Ohio,  818. 
Ragona,128. 

Raiiroaa,  new  plan  of  elevated,  442. 
Railway  signals  and  blocks,  440. 
Rainbow-flsh,  the,  821. 
Rainfall  and  evaporation  in  India,  92. 

in  Bohemia,  03. 

wind,  and  pressure  in  Italy,  129. 
Range-flnder  for  artillery  practice,  464. 
Reafis,^ 

Reciprocity  of  prime  nnmbers,  8. 
Red,  new  aniline,  482. 
Redding,  401. 
Redfleld,  106. 
Redmond,  M.,  64& 
Redtenbacher,  Dr.  Lndwig,  646. 
Reflecting-plate  for  open  urate  fires,  410. 
Reflector  for  raonlders,  617. 
Refraction,  terrestrial,  6. 
Reld,  Capt.  Mayne,  817. 
Reimanu*s  Fttrber-Zeitang,  400. 
Relts,  117. 

Relief-valve  for  steam  flre^ngiues,  438b 
Remains  of  the  Irish  elk,  BOOl 

of  the  moa,  odditioua],  811. 
Remsen,  Ira.  196. 

and  Sonthworth,  213. 
RenoQ,  OS. 

Renshaw.  John  H.,  266. 
Report  of  statistics,  886. 

of  the  St«te  Entomologist  of  Mis- 
sonrl,883. 
Reprodnction  in  the  protens,  817. 

of  the  army- worm,  832. 
Reptiles  of  Costo  Rica,  816. 
Researches  on  explosives,  460. 
Resistance  of  the  air  to  the  movements  of 
projectiles.  81. 
of  the  electric  arc,  176. 
Resisting  medinm  in  space,  40. 
RespigbC  Prof.,  11. 
Renscne),  Dr.  C.  0.,8. 
Reaschel's  table  of  prime  numbers,  3. 
Renschle.  Prof.  K.  G.,  646. 
Rhizopoos,  fresh-water,  84& 

habits    of  American    l^h- 
water  2C0. 
Richardson,  Dr.,  270, 808, 681, 688. 
RIche  and  Bardy,4S3. 
Rikatcheff,  83, 00. 
Riley,  826, 880, 882. 333. 
Rio  Observatory,  67. 
RIotti,  C.  N.,  816. 
RIsbee,  140. 
River  currents  as  affected  by  the  earth's 

rotation,  110. 
Rizaoz,  Profl,  646. 
Robert,  Dr.,  202, 412. 
Roberts,  206. 
Robin,  Dr.  Albert  MS. 
Robinson,  Col.t>o*'*^ 
Roch,Dr.,17l.*^'^''' 
Rock-salt,  eJasti^^^^^^iStf. 


Rocky  Mountains,  glacial  epoch  In  the,  fi2a 
Rodgers*  history  of  agriculture  in  En- 
gland, 370. 
RoehrlgJProf.  F.  L.  O.,  262. 
Rogers,  William  A.,  63, 267. 
Rohlfs,  Dr.,  180. 
Romi]ly^44. 
Roscoe.  Henry  B.,  108. 
Roscoellte  and  psittacinlte,  new  minerals. 

223. 
Rotation  of  rifled  projectiles,  4tML 
Roth,  Prof.  Von,  66. 
Rothney,  828w 
Rothwell,  Dr.,  264. 
Rotifer,  male,  824 
Rousseau,  Henry,  646. 
Roux  and  Sarran,  460. 
Rowland,  Prof^  160. 
Rugby  School  Observatory,  17. 
Rublmann,  231. 

Rnral  economy  and  agricnUnre,  866. 
Russell,  Alexander,  646. 

H.  C,  20. 
Russia  leather.  608. 

prohibition  of  artificial  alizarin* 
in,  400. 

Southern,  bora  of,  120. 
Rntherftird,  L.  M.,  44, 46. 

S. 

Sabine,  General,  80, 447. 

Sacc,  Dr.,  490. 

Sachs,  861. 

Sacramento  Bay,  climate  and  trees  in.  111. 

Sadler,  17. 

SalTord,  Prof.  T.  H.,  40, 264. 

Siiglttarii.  variable  stars,  54. 

St.  Louis  bridge,  effects  of  temperature  on 

the,  466. 
St.  Petersburg,  new  physical  obaervatory 

near:  06. 
St  Robert,  281. 
Salnt-Venant,  183. 
Sales,  126. 

Salicylic  acid,  antiseptic  action  of,  428, 426. 
fh>m  Andromeda  Lesche- 
nauiai,627. 
Salmon  eggs  in  South  AfHca,  408. 

sending  to  New  Zealand,  407. 
habits  of  the,  820. 
in  the  antipodes,  408. 
in  the  ConnecUcnt  River,  400. 
Salpa,  development  of,  838. 
Salpetre  against  the  taste  of  turnips  in 

milk  and  butter,  388. 
Salt-marsh  and  bog  hay,  877. 
San  Juan  mining  region,  264. 
San  Miguel  River,  247. 
Sand,  musical,  170. 
Saudahl,  Dr..  844. 
Sandstone,  change  of  texture  of,  by  beat, 

146. 
Sardine-fishery  in  France,  886. 
Sartlnnx,  100. 
Satellites  of  Jupiter,  21. 
of  Satui-n,  21. 
nf  Uranus,  the  inner,  68. 
Sanssure,  Dr.,  827. 
Savin,  608. 

Saw-fly,  inequality  of  the  sexes  in  a,  320. 
Sawiczevosky,  Dr.,  422. 
Sawitsch,  6. 
Scacchl,224. 
Scheeliaregia,861. 
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Schenil,  99. 
Schenrer,  494. 
Schearer-Kestner,  21S. 
SchaiMireUi,S& 
Sch  it;  Hobo,  807. 
Schimper,  Prof.,  297. 
ScMelfenip,  88. 
ScbloBiDg,  80. 
Schlater,88. 
Schmankiewitficb,  88S. 
Schmidt,  19, 80,46, 04. 
Schinits,Blo7,483. 
Schneebeli,  167. 
Schneider,  449. 
SchdnbeiD,  810. 
Sch5Dfeld,7,lC,SS. 
Schonreldt,Dr.,168. 
Schootcraft,  Hon.  Henry  R.,  MS. 
Schott,69,106. 
Schreiber,  Prod,  116. 
8chroeder,H.,104. 
Sch&Uer  and  V.  Wartha,  148. 
Schnlte'ft  Archives,  1874, 346. 
Schnlta,  Dr.,  16,  oa 
Scbnlse,  Franc  B.,  817. 
Schnmachofi;  897. 
Schatzenberger,  884. 
Schwarx,  488, 018. 

8chweitz6r*8  solyent  for  cellalose,  000. 
Schwendler.  Loais.  109. 
Bchwendier^a  metnod  in  daplex  teleg- 
raphy, 169. 
Sclerostoma  pingaicola,  838. 
Scotland,  climatic  changes  in,  116. 
Scrope,  Qeorge  Poalett,  040. 
Scndder,  S.  H.,  887, 880. 
Sea,  temperature  of  the,  66. 
Sea-waTes,  force  of,  188. 

-weed,  Boda  from,  800. 
Seal  Islands,  Alaska,  889. 
Seal-fisheries  on  the  Greenland  coast,  889. 
Secchi,  Father,  9, 14, 90, 00, 07. 
Secretion  of  Drosera,  809. 
Sections  of  coal,  886. 
Sediments,  deposition  of  flne,  889. 
Seeds,  floating,  308. 

self-burying,  808. 
Seeley,  Prof.  H.  Q..  818. 
Seismographs,  seli-registering,  78. 
Seleninm,  conductivity  of  crystalline,  166. 
Self-reg1»tering  instruments,  time  of  set- 

tin^OO. 
S^na,  Baron  von,  040. 
Serpent,  a  tamo,  818. 
Serpieri,  78. 

Seventeen-year  cicada,  886. 
Sevier  plateau,  807. 

River,  861. 
Sewage  question,  the,  038. 
Sewers,  construction  of,  467. 
Sexes  in  a  saw-fly,  889. 

in  vegetables  and  animals,  880. 
Shad  in  the  Mississippi,  406. 
Shafiiiig  accidents,  to  prevent,  021. 
Shaw,  B.  F.,  899. 

Thomas,  437. 
Shellac  solution,  clarifying,  499. 
Shooting-stars  seen  from  balloons,  14^ 

observed  Aug.  0, 1870, 14. 
Shower  of  dust,  remarkable,  83. 
Siberian  mammoth,  the,  897. 

marmot,  desiroying  the,  882. 
Sideraznt,  a  new  mineral,  281. 
Sidot,  191>. 


Sleben-Gebirflw,  meteorology  in  the.Xi. 
Siebold,  Prof.Von,  819. 
Siemens,  Alexander,  887. 

Dr.  C.  W.,  bathometer  ot,  2S5l 

Dr.  Werner,  166. 
Siemens-Halske  telegraph  works,  461. 
Sierra  Banca  group.  848. 
Signaling,  electriclight  for,  461. 
Silicate  cotton,  407. 
Silk  dyeine.  480. 

threads  and  fabrics,  numbering,  SOi 
Silk- worm,  transformation  of;  into  tlw 

moth,  881. 
Silk-worms,  hatching,  by  electricity,  931. 
Silphinm,C80. 
Silver  and  copper  alloys,  806L 

in  Uintah  Xoonttfai^ 


mine,  x4inrium,  803. 
Silver-ware,  cleaning,  484. 
Silvestrt,  Prof.,  881. 
Simmons,  408. 
Simon,  Dr.,  040. 
Simskowsky,  George  F.,  04& 
Sinderman,  A.,  418. 
Sinser,  488. 

SIrins,  the  companion  of,  IS. 
8ivel,40S. 
Skeletons  of  pile-dwelling  inhtUtaati^ 

298. 
Slack,  Dr.  J.  H.,  897. 
Smell  in  insects,  sense  of,  890. 
Smith,  George,  040. 
O.B.,889,488. 
Hamilton  L.,  ISS. 
Pro(lJ.L.,88,880. 
W.G.,841,868. 
Smithsonian  Institntlon,  808, 809,  S04. 
Smoke  as  a  protection  against  frost,  90. 
Snake-eating  snakes,  8l€ 
Snell,  Prot  fibenezer  a.  040. 
Snow  on  the  Pic-dn-MIdi,  red,12& 
Snow-formaUon  observed  fhHn  bslloooii 

118. 
Soap,  cheap,  481. 
Soda  fh>m  sea-weed,  900. 

process,  another  direct,  080. 
Soil,  temperature  ot  77. 
Solar  and  terrestrial  phenomena,  correls- 
tion  of,  8. 
atmosphere,  abeorption  of,  10. 

and  radiant  beat,  40. 
corona,  photographs  oA  60. 
eclipse,  April  16, 1874,  BB. 
Dec  11, 1871, 11. 
heat,  absorption  by  the  atmosphere, 

lOOi 
observatory  at  Potsdam,  66. 
parallax,  01. 

rays,  chemical  action  of,  193. 
spectrum,  atmospheric  lines  oC  15<- 
spots,  08. 

and  protuberances,  00. 
and  terrestrial  electricity,  In- 
and  terrestrial  phenomeoa,  19- 
temperature  o(  18. 
system,  motion  in  space,  49. 
Solutions  in  castor-oil,  fluorescence  m, 
106. 
on  a  growing  vine,  368. 
SomoflT's  barycentric  theorem,  04. 
Sonnenschein,  807. 
Sorby,  H.  C,  860^  878, 804. 
Sorensen,  006. 
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SoallUrtiSS. 

Soand  Id  organ-plpeei,  cause  oi;  ITS. 

obliteration  of  0110,  bj  another,  181. 
Sonndlnff,  deepest,  241. 
8oQtb,4S. 

Soath  Africa,  salmon  ecgs  in,  408. 
Foreland  Ught-Eoose,  460. 
Southwell,  88. 
Spain,  ooal-llelds  oC  SMw 
Spectra,  measnring  hands  of,  260. 
of  gases  in  meteors,  28. 
of  thenebolaB,26w 
Spectroscopes,  improvement  in,  IBS. 
Spectroscopic  diameter  of  the  son,  07. 

examination  of  blood-stains, 

870. 
ohserratory  at  Calcotta,  40. 
Spectmm  apparatns  for  the  new  obeerra- 
tory  at  Potsdam,  154. 
dispersion  of  gases,  IfiS. 
obserratioDS  of  the  stars,  48. 
of  Coggia*s  comet,  87. 
Spence-Bate,  834. 
Sperenberff,  near  Berlin,  119. 
Sperm  and  whale  oil,  886. 
Spermophilns  dtillns,  888. 
Spider,  a  noise-prodnclng,  889. 
Sponges,  bleaching,  601. 
Sporer,  Prof.,  66. 
Spottlswoode,  290. 
Spring,  indications  of^  88. 
SpringmQhl,  Dr.,48K. 
Sqnirrels'  tails'  hair  for  brashes.  603. 
Staircases,  construction  of  winding,  411. 
Standard  time  in  Switzerland,  41. 
Stanford,  Governor,  408. 
Star,  ancient  dlacovery  of  a  variable,  81. 
Beta  Leporis,  28. 

2CoroD«  Australis,  28. 
1  Cygni,  84. 
70  (p)  Ophinchi,  83. 
Stars,  dassiflcation  of  double,  84. 
in  daytime,  visibility  of,  64. 
motion  toward  and  from  the  earth, 

19. 
observed  at  Harvard  Observatory, 

fundamental,  Si, 
moper  motions  of  southern,  22. 
Jiiidcliffe*s  third  catalogue  o^  4fi. 
spectrum  observations  of,  48. 
treatise  on  double,  44> 
U,  W,  and  Z  Sagittarii,  variable,  64. 
Stae,  801. 

Stationary  hydraulic  engine,  439. 
Statistics  of  steam.  4S& 

report  of  the  Bureau  oi;  886. 
Steam  fog-whistles,  450. 
sUtistiCB  of,  486. 
towage  on  canals,  445. 
8team*pines,  casing  for,  435. 
Steams'  anplez  system,  16S. 
Stebnitzky,  6. 
Stedmao,  J.  B..  401. 
Steel  brushes  for  cleaning  iron  castlogs, 

Steele,  Johnj^K^^  %  S09. 

StBlD.  98T.     <>.  ooS> 


SCelo,  89r, 


Stevenson,  James,  846. 
Stewart,  Prof.  Balfour,  8. 
Stillmau,  47& 

Stipa,  new  species  of,  868.  ' 
Stockholm  Observatory,  86. 
Stolba,  Prof.,  619. 

Stomach,  nature  of  gases  ftom  the,  886. 
Stone,  Dr..  14& 
E.G.,88. 
B.  J.,68. 
LivlugBton,401. 
Stone-pine  tree,  use  of,  36Bb 
Storer,  Prof.  F.  H.,  196, 810. 372, 376^  876, 8S8L 
Storey,  8G6. 
Storm,  James  A.,  8IO1 
Storm  of  March  12, 1876, 114. 
Storms,  eastward  progress  of,  124. 

Faye's  theory  oi;  86, 86. 
Stowe,  150. 

Straw,  leather,  and  wicker  -  work,  imita- 
tion of.  480. 
Street  railways,  a  new  rail  for,  448. 
Street-lamp  and  fire-hydrant  combined, 

414. 
Strohmeyer's  process,  601. 
Structure  and  development  of  mites,  888. 
of  the  earth,  interior,  181. 
of  young  fishes,  remarkable,  883. 
Stnive,Otto,18,8a. 

formnls  of,  7. 
Strychnine  from  brucine,  807. 
Stndnicke,  Prof.,  98. 

Substitute  for  bark  in  tannine,  new,  607. 
Sads  from  the  washing  of  wool,  use  of,  486. 
Snlpho-carbonates  of  alkalies,  880, 881. 
Sulphur,  a  new  oxide  of,  211. 

as  fire-extinguisher,  466. 
in  coal-gas,  418. 

compounds  as  conductors  of  elec- 
tricity. 166. 
Snlj^uretted  hydrogen,  development  of; 

Sulphuric  acid,  ammonia  in,  IO61. 
Sun,  an  ancient  eclipse  of  the,  10. 

spectroscopic  diameter  of  the,  ff7. 

relative  temperature  of  various  por- 
tions of  the,  18. 

views  of  Secchi  and  Langley  on  the,  9. 
Sun-spots  and  price  of  grain,  870. 
Survey  of  the  Territories,  Bulletin,  808. 
Swan,  new  star  In  the  breast  of  the,  88. 
Swedish  arctic  explorations  to  1875, 241. 
Sweeney.  Dr.  R.  O.,  40a 
Swiss  laKO-dwellings,  new  hypothesis  in 

regard  to.  298. 
Switzerland,  standard  time  in,  41. 

T. 

Table  for  computing  relative  humidity, 

110. 
Tacchini,Prot,40. 
Talt,  185, 869. 
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iVHSTER'a  LIFE  OP  DKAN  BWIFT.  The  Early  Life  of  JonaLban  8«in  OWT- 
ini).    By  JouM  Fouaiaa.    With  Porlroll.    8vo,  Clolh.  JS  BO. 

QIBBON'S  ROUE.  The  HIttary  of  the  DecUae  and  Fall  of  the  Romnn  Emplra. 
By  EniTAin  Qiiiihih.  With  Nolea  by  Bev.  U.  II.  Uiijiah  and  U.  GuizaT.  A 
iiew  cheap  Edition.    Wlthlndei  and  n  Portrait.    B  Tola.,  l^niu,  Clnth,  $E  «i. 

QREEN'S  SHORT  HISTORY  OF  THB  BNGLISH  PEOPLE.  A  Short  UlBlorj 
of  tho  Engltah  People.  Br  J.  R.  Obhk,  M.A.,  Kiamlner  lu  the  School  of 
Modern  nistor7,  Oiferd,    With  Tables  and  Colored  Mape.    8to,  Clolb,  (I  Ifc 

GROTE'9  HISTORY  OF  GREBCB.    ]9  TOls.,  Itrao,  Cloth,  SIS  OO. 

HALLAM'S  CONSTITDTIONAL  HISTORY  OP  ENGLAND.  Tbe  CnnHllB- 
tloiml  History  ofEliKlaiid,  from  the  Acceaslon  of  Henry  VII.  to  the  Death  of 
George  It    By  Uimm  HALLail.    Svo,  ClolS,  $«  (». 


HALLAM'S  LITERATURE.  InlrodhcUon  to  the  Literature  of  Europe  dutlPK 
the  Fifteenth,  Sliieenib,  and  8«Tenl«nUi  Cenlnrlea.  By  Ha»aT  IUllah. 
a  vols.,  Bto,  Cioth,  t*  00. 

HALLAM'S  MIDDLE  AGES.  View  of  tho  Slate  of  Bnrnpe  dnrinj  tho  Middlo 
Agea.    By  Q  mar  Ball  AH.    8vo,  Cloth,  St  00. 

HARPER'S  NEW  CLASSICAL  LIBRARY.    Literal  Tranalalloni!. 

The  following  Volnmea  >m  now  ready.    ISmo,  Cloth,  SI  BO  each. 


S    OnTHIT. 


m.—  Ilii- 


HATDN'S  DIcnONAHY  OF  DATES,  relating  to  all  Agea  and  Nallona.    Por 
I7i,i.orsal  Reference.    Kdltert  by  Bkkj>.>iih  Viboitit,  AMlflant  9«:™'a7_,»'>5 
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j.TBD  STATES,    HtatoTT  of  *e  Ch»«a.S'»'"- „^!?".™"t 


4     ValttabU  and  InUrating  Works  for  Public  and  PrwaU  Libraries, 

HUI>SOirS  HI8T0BT  OF  JOURNALISIL  Joarnalism  fn  the  IToited  Statetf 
from  1090  to  187S.    B7  Fkzdzuo  Huvbon.    Syo,  Clotb,  $6  00. 

JSFFBRSON'S  DOMESTIC  LIFB.  The  Domestic  Life  of  Thomaa  Jefferson: 
compiled  from  Family  Letters  and  Reminiscences,  by  his  Qreat  -  <^raud- 
danghter,  Saiu.u  N.  Rani>olph.    lllastrated.    Crown  Svo,  Cloib»|2  6a 

JOHNSON'S  COMPLETE  WORKS.  The  Works  of  Samuel  Johnson,  LL.IX 
With  an  Essay  on  his  Life  and  Genlos,  by  Axthvb  MvaruY,  Esq.  With  For* 
trait.    2  vols.,  Svo,  Cloth,  $1  00. 

KINGLAEJS'S  CRIMEAN  WAR.  The  Invasion  of  the  Crimea:  Sto  Origin,  tad 
an  Account  of  its  Progress  down  to  the  Death  of  Lurd  Raglan.  By  Axmxj.v 
Bn  WiLUAM  KiKOLAKB.  With  Maps  and  Plans.  Three  Volomea  now  ready. 
12mo,    Cloth,  $8  00  per  vol. 

LAMB'S  COMPLETE  WORKS.  The  Works  of  Charles  Lamb.  Comprising  his 
Letters,  Poems.  Essays  of  Elia,  Essays  npon  Shakspeare,  Hounrth,  4k.,  and  a 
Sketch  of  his  Life,  with  the  Final  Memorials,  by  T.  Noox  Talvouba.  With 
Portrait    2  vols.,  12mo,  Cloth,  $3  00. 

LAWRENCE'S  HISTORICAL  STUDIES.  Historical  Studies.  By  Eoom  Lav< 
BxnoB.  Containing  the  following  Essays :  The  Bishops  of  Rome.— Leo  and 
Lnther.—Loyola  and  the  Jesuits.— Ecumenical  Cooncils — The  Vaodois.- The 
Huguenots.- The  Church  of  Jerusalem. — Dominic  and  the  Inquisiiion.— ^The 
Conquest  of  Ireland.— The  Greek  Church.  Svo,  Cloth,  uncut  edges  and  giK 
tops,  $3  00. 

LEWIS'S  HISTORY  OF  GERMANY.  A  Hfstonr  of  Germany,  from  the  Barliert 
Times.  Founded  on  Dr.  Davii>  MiJLLKa'B  "History  of  the  German  People." 
By  Cbablton  T.  Lkwis.    lllastrated.    Crown  Svo,  Cloth,  $2  50. 

LIVINGSTONE'S  SOUTH  AFRICA.  Missionary  Travels  and  Researches  in 
South  Afirica :  including  a  Sketch  of  Sixteen  Years'  Residence  in  the  Interior 
of  Africa,  and  a  Journey  iW>m  the  Cape  of  Good  Hope  to  Loando  on  the  West 
Coast;  tnence  across  the  Continent,  down  the  River  ZambesL  to  the  Bastetv 
Ocean.  By  Davih  Livinostomx,  LL.D.,  D.C.L.  With  Portrait,  Maps,  and  UInc 
trations.    Svo,  Cloth,  $4  00. 

LIVINGSTONE'S  ZAMBESL  Narrative  of  an  Expedition  to  the  Zambesi  and 
iU  Tributaries,  and  of  the  Discovery  of  the  Lakes  Shirwa  and  Njassa,  1S»- 
1804.  By  David  and  Cuablxs  Livimqstonb.  With  Map  and  lunstrations. 
Svo,  Cloth,  $5  00. 

aviNGSTONE'S  LAST  JOURNALS.  The  Last  Journals  of  David  Uvine- 
stone,  in  Central  Africa,  from  18(55  to  his  Death.  Continued  bv  a  Narrative 
of  his  Last  Moments  and  Sufferings,  obUined  from  his  Faithful  Servants 
Chuma  and  Susi.  By  Hobaob  Wai.lbb,  P.R.G.8.,  Rector  of  Twywell.  North- 
ampton. With  Portrait,  Maps,  and  Dlnstrotions.  Svo,  Cloth,  »  00.  Cheap 
Popular  Edition,  Svo,  Cloth,  with  Map  and  Illustrations,  $2  60. 

LOSSING'S  FIELD-BOOK  OF  THE  REVOLUTION.  PictorUl  Field-Book  of 
the  Revolution ;  or.  Illustrations  by  Pen  and  Pencil  of  the  History,  Biocra. 
phy.  Scenery,  Relics,  and  Traditions  of  the  War  for  Independence.  By  Bsir. 
SON  J.  LoBSXMO.  2  vols.,  Svo,  Cloth,  $14  00 ;  Sheep,  $16  00;  Half  CalL  $18  00- 
Full  Turkey  Morocco,  $22  00.  1  » 

LOSSING'S  FIELD-BOOK  OF  THE  WAR  OF  1812.  Pictorial  Field-Book  of 
the  War  of  1812 ;  or.  Illustrations  by  Pen  and  Pencil  of  the  History,  Biogra- 
phy, Scenery,  Relics,  and  Traditions  of  the  last  War  for  American  Independ- 
euce.  By  Benson  J.  Lossino.  With  several  hundred  Engravings  on  Wood 
by  Losslng  and  Bnrrltt,  chiefly  from  Original  Sketches  by  the  Author.  1068 
pages,  Svo,  Cloth,  $7  00 ;  Sheep,  $8  50;  Half  Calf,  $10  00. 

MACAULAVS  HISTORY  OF  ENGLAND.  The  History  of  England  trotn  tV 
Accession  of  James  II.  By  Thomas  Babinoton  lixoAULAT.  With  Portralw 
6  vols.,  Svo,  Cloth,  $10  00 ;  12mo,  Cloth,  $4  50. 

MACAULAY*S  LIFE  AND  LETTERS.  The  Life  and  Letters  of  Lord  Macanlay. 
By  his  Nephew,  G.  Otto  Tbxvbt.yam,  M.P.  With  Portrait  on  Steel.  Complete 
in  2  vols.,  Svo,  Cloth,  uncut  edges  and  gilt  tops,  $6  00 ;  Sheep,  $6  00 :  Half  Calt 
$9  60 ;  Tree  Calf,  $15  00.  i*.  ^      .  h 
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K'CLINTOCK  A>  STBONG'S  CYCLOPEDIA.  Cyclopsdia  of  Blbllcnl,  Thao- 
logical,  and  Bccleaiaatical  Literature.  Prepared  by  the  Bev.  Joun  M'Clim- 
TOOK,  D.D.,  and  James  Stboyio,  S.T.D.  G  vo{«.  now  rtoAy,  Royal  8to.  Price 
per  voL,  Cloth,  $5  00 ;  Sheep,  $6  00 ;  Half  Morocco,  $S  00. 

MOHAMMED  AND  MOHAMMEDANISM:  Lectnres  Delivered  at  the  Royal 
Inatitntion  of  Great  Britain  in  February  and  March,  1874.  By  R.  Boewoxru 
Sjfini,  M.A.,  Assistant  Master  in  Harrow  School ;  late  Fellow  of  Trinity  Col- 
lege, Oxford.  With  an  Appendix  containing  Bmannel  Dentsch's  ArUde  on 
'^Islam."    12mo,  Cloth,  $1  00. 

MOSHEDTS  BOCLB8IA8TICAL  HISTORT,  Ancient  and  Modem ;  in  which  the 
Rise.  Proffress,  and  Variation  of  Church  Power  are  considered  in  their  Con- 
nection with  the  State  of  Learning  and  Philosophv,  and  the  Political  ffietory 
of  Borope  dnrine  that  Period.  Translated,  with  Motes,  Ac,  by  A.  Maolaimk, 
D.D.  A  new  Edition,  continaed  to  1886,  by  C.  Cootx,  LIj.D.  S  vols.,  Svo, 
Cloth,  $4  00. 

MOTLEY^S  DUTCH  REPUBLIC.  The  Rise  of  the  Dutch  Republic.  A  History. 
By  JouN  LoTiiaop  Motlky,  LL.D.,  D.C.L.  With  a  Portrait  of  William  of 
Orange.    8  toIs.,  Svo,  Cloth,  $10  60. 

MOTLBY*S  UNITED  NETHERLANDS.  History  of  the  United  Netherlands: 
from  the  Death  of  William  the  Silent  to  the  Twelve  Years'  Truce  — 1009. 
With  a  flill  View  of  the  English -Dutch  Struggle  against  Spain,  and  of  the 
Origin  and  Destruction  of  the  Spanish  Annadiu  By  John  Lotubop  Motlsy, 
LL.D.,  D.C.L.    Portraits.    4  vols.,  Svo,  Cloth,  $14  00. 

MOTLBY*S  UFE  AND  DEATH  OF  JOHN  OF  BARNEVELD.  The  Life  and 
Death  of  John  of  Bameveld,  Advocate  of  Holland :  with  a  View  of  the  Prima- 

3  Causes  and  Movements  of  "  The  Thirty-years'  War.**     By  Joun  Lotubop 
OTLBV,  LL.D.,D.C.L.    lUnstrated.    In  8  vols.,  Svo,  Cloth,  $7  00. 

MYERS'S  REMAINS  OF  LOST  EMPIRES.  Remains  of  Lost  Empites :  Sketches 
of  the  RuIds  of  Palmyra,  Nineveh,  Babylon,  and  Persepolls,  with  some  Notes 
on  India  and  the  Cashmerian  Himalayas.  By  P.  V.  IH.  MTxaa.  Illustrated. 
Svo,  Cloth,  $3  60. 

NORDHOFF'S  COMMUNISTIC  SOCIETIES  OF  THE  UNITED  STATES. 
The  Communistic  Societies  of  the  United  States,  (Vom  Personal  Visit  and  Ob- 
servation ;  including  Detailed  Acconnts  of  the  Economists,  Zoarltes,  Shakers, 
the  Amana,  Oneida,  Bethel,  Aurora,  Icarian.  and  other  existing  Societies. 
With  Particulars  of  their  Religions  Creeds  and  Practices,  their  Social  Theories 
and  Life,  Numbers,  Industries,  and  Present  Condition.  By  Cu  ablxs  Nobduoff. 
Illustrations.    Svo,  Cloth,  $4  00. 

BAWLINSON'S  MANUAL  OF  ANCIENT  HISTORY.  A  Mannal  of  Ancient 
History,  from  the  Earliest  Times  to  the  Fall  of  the  Western  Empire.    Com- 

S rising  the  History  of  Chaldsea,  Asfyrla,  Media,  Babylonia,  Lydia,  Phosnicia, 
yria,Jndiea,  Egypt,  Carthage,  Persia,  Greece,  Macedonia,  Parthia,  and  Rome. 
By  Gkokgr  Rawmmsor,  M.A.,  Camden  Professor  of  Ancient  History  in  the 
University  of  Oxford.    ISmo,  Cloth,  $1  76. 

RECLUS*S  EARTH.  The  Earth :  a  Descriptive  History  of  the  Phenomena  of  the 
Life  of  the  Globe.  By  £r.tstK  Reolitb.  With  284  Mapa  and  Illustrations,  and 
83  Page  Maps  printed  in  Colors.    Svo,  Cloth,  $6  00. 

RECLUS*S  OCEAN.  The  Ocean,  Atmosphere,  and  Life.  Being  the  Second  Series 
of  a  Descriptive  History  of  the  Life  of  the  Globe.  By  ^Listx  Rkoi.us.  Pro- 
fhsely  Illustrated  with  860  Maps  or  Figures,  and  87  Maps  printed  in  Colors. 
Svo^  Cloth,  $6  OOl 

SCHWEINFUBTH'S  HEART  OF  AFRICA.    The  Heart  of  AfHca.    Three  Years' 

Travels  and  Adventures  in  the  Unexplored  Regions  of  the  Centre  of  AfHca. 

rrom  ]Ato  to  1^^^'    ^7  I^r*  Oboba  SonwityniBTn.   Translated  by  Ellbm  E. 

IniBw^J^^^I^  an  Introdnction  by  Wnfwoon  Rbadb.    Illustrated  by  about 

i^^Oo^  Jt0nt>mOrawlngB  made  by  tbe  Author,  and  with  two  Maps.  8  vols., 

^^^^>.    L-     ^*  5wiliatte  Works  of  Wmiam  Shakspeare.    With  Coireo- 
ClTtlA^^^     ^^^i^     «vol%  l«mo.  Cloth,  $»  00.    a  vols,  svo, 
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UMiLES^  HlifTOHT  OP  THE  HTGUESEOra. 

flteiiU,  CciariiAfef,  and  I&<i»tr«et  ta  Ear! 

SIDLES^  HrGUE^OTS  AFTEB  THE  BETOCJITIOS. 

Tnbre  afur  the  Ibrrocmtioo  of  tte  Edict  <d  Xaascv:  v.ii.  a  Tj^r  ^ 
0>auU7  of  tJbc  VsukliM.    hj  Sajwb.  fiwiw     Crova  Hxk.  C. 

MmiJSK^  UVE  OF  THE  8TEPHE:580!f&     The  LzJe  of 

jiD<i  of  bt«  f^>c,  B/'h^rt  Uteph^mucn :  coopricisr.  mlwi,  a  Hj-v^ry  -if   i«>  2i^ 
v<^f.t>Ai  sb'l  Iiitr'>iactkm  of  the  iUHwaj  LooooKiCrie.     Br  Sa^sVis.  ^'— ^»-- 
Mf'lth  bieel  Furtraiift  aad  oiUDenNU  UIuetzatioML    6ta,  Clock.  s&  <«_ 

0TBICKLA5ir8  rMiM)  QUEEXS  OF  SCOTLAKD.  Um  <4  I2«  ^piee»  sf 
SwiClabd  and  En^^.ttb  Pnoce«M«  coonected  witk  tke  Ren2  "~  ii  i  ■  ■  mi  if 
Great  foiUiii.    By  Afixis  Snucai-An.    6  vola^  ISmo,  CkMk^fSl  m. 

THE  STCDENT'S  SEBIE&    With  Mapa  and  UhmtntiooM,    Umk.  Ckds.  ^  ■ 
|jer  rojuaac, 
FaAvcR.'-Gfaaini.— GaacoB.— Hm^-Boaa  (by 

IUpj**wv. — "Stw  TnTAifcxT  Hutoxt.^ — SmonuAsn^'ft  <^ 


(Abrid;$ed/.. — Axcixxt  Histokt  or  tbs  East. — Haujui's  Mnci^K 

^UaLLAJH**  CONSTIITTtOSAI.  HiaTOBT  OP    ExCLASIIb — LtVXX's  £ 


or  Groi/mit. — XniTALK'ft  Gbxcsal  Histoct  or  Bow,    Coi:^  Cm^^tw^^-l 
UiflTOBT  09  GaaBos. — Clamioax.  DicnoxAar. 


TENNYH'JN'S  COMPLETE  POEMS.    The  Poetical  Worlca  of  Alfred 

Poet  Laa rente.     With  Damerons  IllastratioDa  bj  EmiDent  Anises  "•  Tistt 
CharacterUtic  Portraita.    6ro,  Paper,  $1  00;  Ck«b,$lSQ. 

THOMf$OVS  LAND  AND  THE  BOOK.     The  Land  and  tbe  Book:  or.B^rval 

IllottratioDff  drawn  from  tbe  Manners  and  Coitoine^tlie  Sceoea  and  t^  : 
ery  of  tbe  Holy  Land.  By  W,  M.  TuoMeow,  D.D.,  Twenty-liTe  Tean  a 
aionary  of  tbe  A. B.C. P.M.  in  Syria  and  Palestine.  With  two  elaboraic  ]  . 
of  I'alestine,  an  accurate  Plan  of  Jerusalem,  and  eereral  hundred  EnsTaTicss 
rcpreMintfii;;  tbe  Scenery,  Topoeraphy,  and  Prodoctlons  of  the  Ho.j  Liis, 
and  tbe  CV>6tames,  Mauuers,  and  Ilablu  of  tbe  People:    S  TofaL,  \*ma^  Ck;k, 

VANLKNNEPS  B1BLB  LANDS.  Bible  T^nds:  their  Modem  Costoos  asd 
Mnnners  IllnstratlYe  of  Scripture.  By  the  Rer.  Ukmbt  J.  Vak-Lucxep.  I>.D. 
Illimirated  with  upward  of  360  Woiid  En^rarlnj**  and  two  Colored  Maps. 
Has  pp.,8ro.  Cloth,  $5  00 ;  Sheep,  $6  00 ;  Half  Morocco,  $S  oa 

VINCENT'S  LAND  OF  THE  WDITE  ELEPHANT.  The  Land  of  the  White 
Elephant:  Sights  and  Scenes  in  Soiitheastem  Asia.  A  Personal  NarrttiTe 
of  Travel  ana  Adventure  in  Farther  India,  embracing  the  Countries  of  Bor- 
ma,  Siam,  Cambodia,  and  Cochin -China  (1871-8).  By  Fkawk  Voccxst,  Jr. 
Illnstrated  with  Maps,  Plans,  and  Woodcuts.    Crown  8vo,  Cloth,  $S  80. 

WALLACE*8  GEOGRAPHICAL  DISTRIBUTION  OP  ANIMALS.  Tbe  Geo- 
(frnpliiral  Distribution  of  Anlmala.  With  a  Study  of  the  Relations  of  Liring 
and  Extinct  Faunas  as  Elucidating  the  Past  Changes  of  the  Earth's  Snrfacc. 
By  Ai.Fai?i>  Russxl  Wallaob.  With  Maps  and  Illustrations.  In  S  role..  Sro^ 
iUotb,  $10  00. 

WALLACE'S  MALAY  ARCHIPELAGO.  The  Malay  Archipelago:  the  Land  of 
the  Orang-Utnn  and  the  Bird  of  Paradise.  A  Narrative  of  Travel,  1SM-I$61 
With  Studies  of  Man  and  Nature,  By  Alfszd  Rcsskl  Waliuob.  With  Tea 
Mops  and  Fifly-one  Elegant  Illustratlous.    Crown  8vo,  Cloth,  $2  sa 

WHITE'S  MASSACRE  OF  ST.  BARTHOLOMEW.  The  Massacre  of  St  Bar- 
tholomew :  Preceded  by  n  History  of  the  Religious  Wars  in  the  Reign  of 
Charles  IX.  By  H«mbt  Wuits,  M.A.  With  lUostratlons.  Crown  8to,  Cloth, 
$170. 

WOOD'S  HOMES  WITHOUT  H  ANDa  Homes  Without  Hands  .being  a  Demlp- 
tlon  of  the  Habitations  of  Animals,  classed  according  to  their  Principle  of  Con- 
itrnction.    By  J.  G.  Wood.  M.  A-,  P.L.8.    Illustrated.    8vo,  Cloth,  $4  60. 

YONGE'S  LIFE  OP  MARIE  ANTOINETTE.  The  Life  of  M«rie  Antoinetts, 
Oijecn  of  France.  By  Cuaulm  Dukb  Yowob.  Regius  Profesior  of  Modern 
History  and  Engllah  Literature  in  Queen's  College,  Belfiist.  With  Portnit. 
VJrowii  8vo,  Cloth,  $8  BO. 
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